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FOREWORD 

This document reports the results of a series· of studies of users of active 
solar heating and cooling (SHAC) information.· It identifies specific SHAC · 
information user group needs, the priority of those needs, and methods of 
disseminating information to each group. This is one of a series of ten 
reports covering many different solar technologies. These results will play 
an integral part in the planning of new information products and data bases 
for the Solar Energy Information Data Bank (SEIDB). 

This study was performed under Contract No. EG-77C-01-4042, FY 1980 
Task Number 8420.11. 

Approved for 

er6ei't:LandEiu, Manager 
Information Systems Division 
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ACTIVE SOLAR HEATING AND COOUNG 
INFORMATION USER STUDY 

MANAGEMENT SUMMARY 

This report describes the results of a series of telephone studies of potential users of 
information on active solar heating and cooling (SHAC). These studies, part of a larger 
study covering many different solar technologies, identified: 

• the types of information each·group of information users needed, and 

. • the ways to get information to that group. 

This SHAC report is one of ten discussing the results of these studies. 

BACKGROUND 

The purpooe ·of the overall study was to obtain baseline data about the information needs 
of the solar community. Very little previous work has been done in this area; the studies 
that have been done were generally restricted to solar heating and cooling of buildings. 
The present study is the only known to investigate all of the following technological 
areas: 

•. Photovoltaics 

• Passive Solar Heating and Cooling 

• Active Solar Heating and Cooling 

• Biomass Energy 

• Solar Thermal Electric Power 

• Industrial and Agricultural Process Heat 

• Wind Energy 

• Ocean Energy 

• Solar Energy Storage. 

There have been a few previous studies which asked homeowners what solar information 
they needed, but this is the only known study to provide data on the solar information 
that such groups as researchers, manufacturers, architects, engineers, installers, lawyers, 
bankers, insurers, public interest groups, state energy offices, and agricultural extension 
agents themselves say they want. ' 

The data from this study will be used along with other data to determine what new 
information products and services the Solar Energy Research Institute (SEE.I), the Solar 
Energy Information Data Bank (SEIDB) Network, and the entire solar information out
reach community should be preparing for and disseminating to the solar community. 

vii 
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STUDY CHARACTERISTICS 

Between 3 September 1979 and 13 October 1979 Market Opinion Research, Inc. of 
Detroit, Michigan-under subcontract to SERI-conducted telephone interviews with 86 
distinct groups of solar information users taken from across the nine different techno
logical areas. Approximately nine respondents were interviewed from each group. Inter
views were based upon professionally reviewed and tested questionnaires that utilized a 
mixture of open- and closed-ended questions. The interviews took an average of 
18 minutes· to complete. 

The respondents proved to be very cooperative. Considering the length and nature of the 
telephone interviews, it was surprising that only about 3% of the respondents terminated 
an interview or refused to be interviewed. This finding supported the interviewers' 
statements that the respondents were very interested in telling what they were doin~ in 
solar energy, in obtaining solar information, and in specifying what solar information 
woulc.l prov~ lite mo:sl vW.uault:. · 

SAMPLE SIZE 

Studies of 86 groups, each interested either in one of nine specific solar technologies or 
in solar energy in general, provided an extremely broad view of the information needs of 
the solar community. Although the sample size of only nine respondents per group was 
small, ·the data still proved to be adequate for planning purposes. It was possible to 
determine the information most important to the respondents and the best' channel for 
dissemination. A variety of valid statistical tests were performed, both to compare the 
priorities a group gave to different information items and to compare the priorities 
different groups gave to the same item (See Section 2.3 and Appendix E). 

ACTIVE SOLAR HEATING AND COOUNG GROUPS STUDIED 

The results of ·an earlier study identified the groups ot· mt'ormation uSerS cofiStltUtlng the 
·sHAC community (see Solar Information User Priorit Stud [l]) and determined the 
priority (to accelerate commercialization o· solar energy o getting information to each 
user group. In the current study only high-priority groups were included. Considerable 
effort (e.g.; library searches, phone calls, subcontractors) went into obtaining the names 
of people professionally involved in SHAC. When the phone interviews .were comlucleu, 
an elaborate screening process was used to guarantee that the potenti8.1 respondent was 
truly involved in SHAC. Respondents in the following 19 groups were queried about their 
need for information on active solar heating and cooling technologies: 

~~ • I 

• DOE-Funded SHAC Researchers, 

• Non-DOE-Funded SHAC Researchers, 

• Representatives of SHAC Sys~em Manufacturers, 

• Representatives of Solar Hot· Water System Manufacturers, 

•· Representatives.of Nonconcentrating Collector Manufacturers, 

• Represen_tatives of Other SHAC Component Manufacturers, 

• Distributors of SHAC systems and components, 

viii 
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• Installers of SHAC systems,. 

• Architects who had been -involved in SHAC projects, 

• Builders who had been involved in SHAC projects, 

• Planners who were interested in SHAC, 

• Heating, Ventilating, and Air Conditioning .(HVAC) Engineers who had been 
involved in SHAC projects, · 

• Industrial Engineers who were interested in SHAC, 

• Representatives of Utilities conducting SHAC experiments or demonstrations, 

• Educators teaching college-level courses in SHAC, 

• Cooperative Extension Service (CES) County .Agents who will be needing infor-
mation on SHAC, 

• O~ners/managers of buildings with operating SHAC systems,· · 

• Homeowners with active solar space heating and cooling systems, and 

• Homeowners with active solar hot water systems. 

Several of the groups discussed in another report from this study [2] also indicated an 
interest in information on SHAC (see Section 2.2.4) • 

. RESULTS 

In most cases the results from both groups of researchers were similar. Thus, in ·the 
following tables the data for SHAC Researchers have all been combined. Similarly, 
results for the four groups of SHAC Manufacturers hav.e been com.bined,.as have those 
for the two groups ·of SHAC Engineers and those for the three groups of SHAC Owners. 

USefuln~ of General Types of Informati()ll 

The most important result obtained from this study ·was the id~ntification of the SHAC 
informatio!l categories ranked the most useful by each group of respondents (see 
Table S-1) •. SHAC respondents in almost every group gave high ratings to information on: 

-
• .:~ost/perf ormance; 

• . Ins~~~ation/operation costs;'' 

• Local building codes,· regulations; 

• :1;.~~ credits, grants, incentives; and 

• StAndArc1s, spP.cifi~Rtinns, or cer-tification programs • . : . . . 

Most not.able, however, was t~e wide range of rankings the groups gave to the informa
. tion· i.te'm·s.- · For example, even for these generally high-ranked items, there were several 
. gro'ups __ wbo ranked the item lOth or ·worse. Similarly for the generally low-ranked items, 
th.er_e'.w:~r.e·~Hen·_~everal gr~ups ranking the item 5th or better. This un,derlines the need 
to· design m<>st il)formation products on a group by group basis. 

. ' " .. 
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Table 8-1. COMPARATIVE USEFULNESS OF GENERAL TYPES OF INFORMATION ON ACTIVE-SOLAR HEATING Ul 
AND COOLING (SHAC) Ill 

N 
Total --Total SHAC Total 

I I 
SHAC Manufac- SHAC SHAG SHAC SHAC -

Research- turer Distrib- In- At chi- SHAC Engi-
ers Reps lltors stallers tects Builders neers 

General Infonnation Types 
Rankinga Ranking Ranking Ranking 3.a.lking Ranking Ranking 

State of the Art in SHI.C Research 2 9 16 7 8 12 10 
SHAC Research in Progress 1 10 15 9 12 8 7 
SHAC Systems InstE!lla·:ion/Operation Costs 10 5 4 2 1 10 5 
SHAC ·systems Cost/Performance 5 2 4 2 5 2 2 
Local Building Codes, Iegulations 6 7 8 2 1 3 4 
Climatological DatE! 10 11 11· 6 3 1 1 
Marketing Statistics and Sales Projections 

for SHAC Systems 16b 3 18 9 HA 17 NA 
Marketing SHAC Syste11s ("How To Market") NA 12 11 7 MA NA NA 
Educational lnstitution.; Offering SHAC 

Related Courses 19 20 11 20 18 12 14 
Standards, Specificetions, or Certification 

for SHAC Systems 2 6 8 9 5 3 8 
InstitJtional, Social, Environmental, or 
L~gal Aspeats of SHAC Applications 15 17 16 17 12 18 16 

Expected Developments in SHAC 
("Next 10 Years") 4 13 9 5 10 11 

Interaational SHAC Markets, Research, 
·Programs, Industry 18 18 2l NA 18 20 19 

Tax Credits, Grants, Incentives 9 l l 5 3 12 2 
Coming Events in SHAG 6 14 ll 15 15 19 15 
SHAC Information Sources 10 16 8 15 8 5 .11 

Technical Experts on SHAC Systems 16 18 18 17 17 15 16 
Local SHAC Infrast.ructurec 14 3 3 l 8 5 13· 
Technical Descripti:>n iJC SHAC Systems 6 8 7 14 14 8 8 
Nontechnical Descriptions of SHAC Systems 20 21 20 19 16 15 18 
SHAC Systems Designc 13 15 6 13 8 7 6 

Sample Size 18 34 9 9 9 9 18 

aThe Ranking was based upon asking responden1s how useful each item would be to them (see tex: of m.ain report}. If items 
were tied, they were all given the highest possible rank. 

b"NA" means the question was not asked of this particular set of respondents. 

cLocallenders, insurers, builders, engineers, insl!ll.lers, distributors, or manufacturers of SHAC s;:rst:ems~ 1-3 

dThis item was derived by combining the results fr•>m four distinct questions related to systems design (see Question Sa, items 
~ 
.!:a 4, 8, 10, and 11 in Appendix D). .... 
-=I 



Table 8-1. COMPARATIVE USEFULNESS OF GENERAL TYPES OF INFORMATION ON In 
ACTIVE SOLAR HEATING AND COOI.JNG (SHAC) (Concluded) Ill 

N -Total 11 SHAC SHAC SHAC SHAC I )I 

Utility SHAC Educa- County Owners/ 
-, 

Reps Planners tors Agents Managers 
General Information Types 

Rankinga Ranking Ranking Ranking Ranking 

State of the Art in SHAC Research 9 5 2 10 14 
SHAC Research in Progress 9 5 7 10 15 
SHAC Systems Installation/Operation .Costs 2 1 2 1 2 
SHAC Systems Cost/Performance 1 2 7 2 6 
Local Building Codes, R~gulations 7 3 13 14 1 
Climatological Data 13 11 4 3 2 
Marketing Statistics anc Sales Projections 

for SHAC Systems 17 NA 17 NA 19 
Marketing SHAC Systems ("How To Market") 20 NA 17 NA NA 
Educational Institutions Offering SHAC 

Related Courses 18 17 13 9 17 
Standards, Specifications, or Certification 

>< for SHAC Systems 3 15 12 10 8 -· Institutional, Social, En\'ironmental, or 
Legal Aspects of SHAC Applications 15 5 16 15 18 

Expected Developments in SHAC 
("Next 10 Ye~rs") 13 8. 10 11 

International SHAC Markets, Research, 
NAb Programs, Industry 19 17 NA NA 

Tax Credits, Grants, Incentives 7 3 7 8 5 
Coming Events in SHAC 18 16 7 18 16 
SHAC Information Sources 3 9 4 6 7 
Technical Experts on SHAC Systems 15 14 17 15 12 
Local SHAC lnfrastructurec 6 10 13 3 4 
Technical Description of SHAC Systems 9 11 4 17 10 
Nontechnical DescriptAoos of SHAC Systems 5 17 21 3 9 
SHAC Systems Design 9 13 11 7 13 

Sample Size 9 9 9 9 27 

aThe Ranking was based upon asking respondents how useful each item would be to them (see text of main 
report). If items were :tied, they were all given the highest possible rank. 

b"NA'' means the question was not asked of this particular set of respondents. 

cLocallenders, insurers, builders, engineers, installers, distributors, or manufacturers of SHAC systems. t-3 
:::0 

dThis item was derived by combining the results from four distinct questions related to systems design I 
-::I 

(see Question Sa, item~ 4, 8, 10, and 11 in Appendix D). ~ 
-.::I 
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Usefulness of Specifie Information Produets 

The same questions also provided information on how valuable a set of specifically pro
posed information products would be to the respondents (see Table S-2). The first seven 
of these products could be targeted for large segments of the SHAC community rather 
than for specific groups. Probably the most interesting results were: 

o The high level_ of .interest in lists of the local infrastructure and in systems design 
information; 

o The greater usefulness of manual analytical tools than of computer models for 
SHAC system design; and 

o The relative lack of interest in bibliographies, conference calendars, lists of 
technical experts, and nontechnical descriptions. 

Sources Used to Obtain Information 

Table S-3 lists the proportion of each group that had used different sources to obtain any 
type of solar information in the past few years. It will be noted that a column is giveri 
for all SHAC respondents; these summary figures are indicators (not estimates) of the 
familiarity of the entire SHAC community with these information sources. In planning 
how specific information is to be transmitted, however, it will be essential to ·fully 
specify both the information products or services and the groups to be reached before 
making the decision of which information channels are to be used. One cannot assl:J.me, 
for example, that the, two or three top-rated sources should be used for all-or even 
most-of the information transmission to the SHAC community. 

The information sources most familiar to the SHAC groups surveyed were: . 

o Periodicals, newspapers, or magazines; 

o A solar installer, builder, designer, or manufacturer; 

o Work:;;hops, conferences, or training sessions; and 

o The Government Printing Office (GPO). 

Technieal Areas of Interest 

Table S-4 lists the proportion of each group interested in information on different types 
of SHAC applications. The major results were: 

o Fairly high levels of interest in all applications except "swimming pool heating"; 

o Surprisingly_ high i"nterest in "space cooling''; and 

o Somewhat higher interest by Installers, ~rchitects, a,nd ·Planners tn "sp~c.e'.cool
ing" than in "space heating." 

xii 
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Table 8-2. V ALUB ASSESSMENT OP SPECIFIC ACTIVE SOLAR HEATING & COOIJNG (SHAC) INPORMA TION PRODUCTS 

Specific Information Products 

Total 
SHAC 

Research
ers 

Total 
SHAC 

Manufac
turer 
Reps 

SHAC 
Distrib

utors 

SHAC 
In

stallers 

SHAC 
Archi- SHAG 
tects Builders 

Total 
SHAC 
Engi
neers 

Percent Percent Percent Percent Percent Percent 

Bibliography of General Readings 
on SHAC Systems 

Calendar of SHAC Conferences 
and Programs 

SHAC Systems Diagrams or 
Schematics 

SHAC Systems Design/Installation 
Handbooks, Reference Tables 

Manual Analytical Tools for SHAC 
Systems Design 

Computer Analytic Tools (Models) 
for SHAC Systems Design 

Lists of Local SHAC Expertsc 
Lists of SHAC Technical Experts 
Technical Descriptions of SHAC 
Systems 

Nontechnical Descriptions of 
SHAC Systems 

List ef SHAC Information Sources, 

Sample Size 

28 

56 

61 

72 

67 

44 
61 
39 

61 

17 
61 

18 

9 

45 

48 

50 

45 

33 
68 
26 

56 

21 
33 

34 

33 

~4· 

44 

67 

67 

. 56 
67 
44 

56 

22 
56 

9 

33 

56 

56 

67 

.56 

44 
100 
33 

56 

22 
44 

9 

33 

22 

33 

78 

67 

67 
67 
11 

44 

44 
67 

9 

56 

11 

56 

78 

78 

22 
67 
44 

56 

44 
78 

9 

17 

33 

72 

89 

72 

56 
44 
28 

67 

28 
44 

18 

8 Percent is the percentage ·of respondents rating the item as "essential" or "very useful" (as opposed to "somewhat useful" or 
"not at all useful"). 

b Although a percentage is ~ven for All SHAC Respondents, it may not be indicative of the percentage of th~ whole SHAC 
community interested in that item (since the proportion of each type of respondent in this study may not correspond to the 
proportion that group constitutes of the entire population). 

cLocallenders, insurers, builders, engineers, installers, manufacturers, or distributors for SHAC systems. 

~"X" indicates no overall percentage was calculated. For these items it may be necessary to develop different 
products/services for each group if their information needs are to be fully met. 

Ul 
Ill 
N -



Table 8-2. VALUE ASSESSMENT OF SPECIFIC ACTIVE SOLAR HEATING &: COOLING (SHAC) INFORMATION Ul 
PRODUCTS (Concluded) Ul 

N --Total All I I 

SHAC SHAC SHAC SHAC SHAC -
Utility SHAC Educa- County Owners/ Respo~-
Reps Planners tors Agents Managers dents 

Specific Information Products 
Pereenta Percentb Percent Percent Per·:!ent Percent 

Bibliography of Ger.eral Readings 
on SHAC Systems 11 44 67 E6 48 32 

Calendar of SHAC Conferences 
and Programs 22 22 89 11 26 38 

SHAC Systems Diagrams or 
Schematics 56 44 56 E6 52 54 

SHAC Systems Design/Installation 
Handbooks, Reference Tables 78 56 100 f·6 56 67 

Manual Analytical Tools for SHAC 
Systems Design 56 89 67 'iS 44 61 

:>< Computer Analytic Tools (Models) -· < for SHAC Systems. Design 22 56 67 33 30 42 
Lists of Local SHAC Expertsc 56 56 56 67 78 66d 
Lists of SHAC Technical Experts 33 67 44 :2 41 X 
Technical Descriptions of SHAC 

xd Systems 44 56 78 :3 52 
Nontechnical Descriptions of 

xd SHAC Systems 67 22 0 ':"8 63 
List of SHAC Infor::nation Sources 56 67 89 ':"8 59 xd 

Sample Size 9 9 9 9 27 169 

aPercent is the percentage of respondents rating the iitem as "essential'i or "very useful" .(as opposed to "somewhat 
useful" or "not at all useful"). 

b Although a percentage is given for All SHAC Respondents, it may not be indicative of the percentage pf th~ whole 
SHAC community interested =::n that item (since the proportion of each type of- respondent in this study may, not 
correspond to the proportion that group constitutes of the entire population). 

cLocallenders, insurers, buildeii'S, engineers, installers, manufacturers, or distributors for SHAC systems. >-3 

d"X" jndicates no overall pereentage was calculate<L For thes~ items it will be necessary to develop different ::0 
~ 

products/services. for each group if their information needs are to be fully met. ""' -.::1 



Table s-3. SOURCES USED TO OBTAIN SOLAR INPPRMATION 
.,. 
Ill 

Total N -Total SHAC Total • SHAC Manufac- SHAC SHAC SHAC SHAC I I 

Research- turer Distrib- 'In- Arc hi- SHAC Engi- -
' ers Reps utors stallers tects Builders neers 

Information Source~' 
Percent8· Percent Percent Percen't Percent Percent Percent 

Public Media 
Radio or TV 'NAC NA 56 NA NA 22 NA 
Periodicals, newspapers, or megazines NA 100 100 NA 89 100 94 

Private Solar-Involved Organizetions 
Private solar energy or environmental 

organizations 78 76 78 78 56 56 33 
International Solar Energy Soc:ety (ISES) 

(including publications) 72 59 67 44 33 67 33 
Solar Energy Industries Association (SEIA) 

(including publications) 78 65 56 56 33 33 17 

Contacts With Professionals 
Solar installer, builder, designer, 

or manufacturer 89 79 100 78 89 89 89 
Workshops, conferences, or training 

sessions 89 79 89 100 89 .too 78 

Information Services 
Respondent's organizational library 

or local library 72 71 44 78 67 56 61 
Commercial data base 67 18 22 11 11 22 6 
Smithsonian Science Information 

Exchange (SSIE) 28 NA NA 0 o· NA NA 
Federal library or i~formation 

center 59 39 78 33 44 44 28 
Government Printing Office (GPO) 89 82' 44 78 89 89 61 
National Technical Information 

Service (NTIS) 72 47 56 33 44 44 50 
Technical information Center (TIC) 47 18 22 44 22 44 33 

Government Solar-Involved Org~mizations 
Directly from .the U.S. Department of 

Energy (DOE) 78 76 67 67 67 89 56 
National Solar Heating & Cooling 

Information Center (NSHCIC) 83 71 89 67 44 56 44 
Regional Solar Energy Centers •:RSECs) 39 53 33 78 11 44 11 
State energy or solar offices 50 82 67 100 56 22 56 

Other 
Some other state or local govenment 

office or publication 44 50 44 33 56 11 28 
Public utility company. 61 44 67 44 78 33 61 

Sample Size 18 34 9 9 9 9 18 

e. Percent is the percentage of respondents wt.o used the source to obtain !!!!r solar information in the past few years. · o-:3 
t·Although a percentage is given for AU SHAC Respondents, it ~ay not be indicative of the percentage of the whole SHAC ::0 
community interested in that item (since the proportion of each type of respondent in this study may not correspond to the ~ 
proportion that group constitutes of the entire population). ~ 

-.::1 
c.'NA" means the question was net asked of tbis particular set of respondents. 



Table 8-3. SOURCES USED TO OBTAIN SOLAR INFORMATION (Concluded) Ill 
Ill 

To tel All "' -SHAC SHAC SHAC SHAC SHAC -Utility SHAC Educa- County Owners/ Respog- I I 

3.eps Planners tors Agents Managers dents -
Information Sources 

Percent a Percent Percent Percent Percent Percent 

Pub:.ic Media 
Ra1io or TV !NAc NA 56 56 30 40 
Periodicals, newspap2rs, or magazines lOO 100 89 100 93 97 

Prio~~~te Solar-lnvolvee Organizations 
Private solar ene~· or environmental 

organizations 44 89 44 67 48 62 
International Solar E.1ergy Society (ISES) 

(including publications) 22 44 44 11 30 46 
Sc·lar Energy Industries Association (SEIA: 

(including publications) . 33 56 22 0 22 42 

Co~acts With Profe~ionals 
Sc·lar installer, builder, designer, 

o:· manufacturer 89 89 78 78 85 85 
Wcrkshops, conferen~es, or training 

sessions 78 100 100 56 59 81 

Information Services. 
Respondent's organimtionallibrary 

~ 
o~ local library 78 100 67 67 63 68 

Comml!rcial data baee 11 0 11 22 19• 20 .... Smithsonian Science Information 
Exchange (SSIE) 22 11 0 NA 7" 11 

Fejerallibrary or iol·ormation 
e~nter· 56 44 44 22 33: 42 

G•::.yernment Printi~ Office (GPO) 89 89 78 78 48: 74 
N<Jitional Technical laformation 
S~rvice (NTIS) 56 89 33 11 301 47 

T~hnicallnformatial Center (TIC) 67 56 44 11 NA 34 

Go·,oernment Solar-l~lved Organizations 
"D:rectly from the L.S. Department of 

Energy (DOE) 67 100 78 56 33: 66 
National Solar HeatLlg &: Cooling 

Information Center (NSHCIC) 44 44 44 56 37 57 
R-2gional Sola!' Energy Centers (RSECs) 44 11 44 44 22 36 
Ste te energy or sokr offices 78 89 67 67 44! 64 

Ot~r 
So:ne other state or ·.ocal government 

office or publicati:Jn 33 33 ll 33 30 36 
Puolic utility compuy 78 89 22 44 44! 53 

Sarrple Size 9 9 9 9 27 169 

aPeTcent is the percutage of respondents wile· usedl the source to obtain .!!!!.Y. solar information in t~e (;lle:t few years. 

b Al:hough a percent.!lge is given for All SHAC Res;>ordents, it may not l;le indicative of the perctnle:ge of the whole SHAC ~ 
conmunity interested in that item ·(since the proport·.on of each type of respondent in this study ""RIIJ not correspond to Che ~ 
proportion that groUf constitutes of the entire popoJla'.ion). · ~ 

c"l'I"A" means the quertion was not asked o: this plli":icLlar set of respondents. ~ .... 
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Table 8-4. INTERF.ST IN INFORMATION ON ACTIVE SOLAR HEATING AND COOLING (SHAC) TOPICSa 

Topic 

·water Heating 

Swimming Pool Heating 

Space Heating 

Space Cooling 

Hybrid Systems 

Sample Size 

Total 
SHAC 

Research-
ers 

Percentb 

67 

44 

78 

67 

72 

18 

Total 
SHAC 

Manufac- SHAC 
turer Distrib-
Reps utors 

Percent Percent 

89 89 

56 78 

89 100 

44 67 

56 .89 

18 9 

Total 
SHAC SHAC SHAC 

In- Arc hi- SHAC Engi-
stallers tects Builders neers 

Percent Percent Percent Percent 

100 89 89 100 

67 56 33 44 

78 78 100 89 

89 100 78 89 

78 100 89 89 

9 9 9 18 

8 For SHAC Owners/Managers the data· refers to the percent whose system uses the specific application, rather than the 
percent interested in information on that topic. The data for owners is not included in All SHAC Respondents. 

bPercent is the percentage of respondents interested i~ the application. 

cAlthough a percentage is given for An SHAC Respondents, it may not;be indicative of the percentage of the whole SHAC 
community interested in that item (since the proportion of each type of respondent in this study may not correspond to the 
proportion that group constitutes of the entire population). · 
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Table 8-4. . INTEREST 1M INJ,lORMATION ON ACTIVE SOLAR HEATING AND COOIJNG t.SHAC) 
TOPtcsa (Concluded) · 

Total All 
SHAC SHAC SHAC SHAC SHAC 

Topic 
Utility SHAC Educa- CCtunty Owners/ Respon-. 
Reps Planners tors Agents Managersa dentsa,c 

Per·::!entb Percent Percent Percent Percenta. Percenta,c 

Water Heating 78 100 89 ~0(1 67 89 

~. Swimming Pool Heating .... .... 33 56 44 0 22 47 

Space Heating 

Space Cooling 

Hybrid Systems 

Sample Size 

1)0 

67 

67 

9 

67 

89 

.89 

9 

100 100 74 88 

78 78 26 75 

100 89 26 81 

9 9 27 126 

aFor SHAC Owners/Managers the data refers to the percent whose system uses th-3 specific application, rather than 
the percent interested in information on that topic. The data for owners is not included in All SHAC Respondents. 

bPercent is the percentage -:>f res;·o:tdents into3res:ed in the application. 

c Although a percenta&e is g'iven :ar All SHAC Respondents, it may not be indicative of the percentage of the whole 
SHAC community interes~ed in that item (since the proportion of each type of respondent. in th:.s study may not 
correspond to the prq>o::-tion that group constitutes of the entire population). 
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Ac~_Yaneed Informatioo Acquisition Methods Used 

Table S-5 lists the proportion of each group that had used selected advanced acquisition 
methods to obtain information in the past year. The following results were observed: 

• SHAC respondents, in general, were not very accustomed to using these tech
niques; 

• Computer terminals were used more widely than microforms; and 

• SHAC Educators and SHAC Distributors were the least likely of SHAC respon
dents to use these methods (the non-use was unique among Educators interviewed 
in this study). 

Additiooal Findings 

• Non-DOE-Funded SHAC Researchers seemed especially concerned about their 
ability to obtain information. DOE-Funded-SHAC Researchers were not nearly 
as interested in "lists of SHAC information sources" or in "calendars of SHAC 
conference and programs." 

• Representatives of SHAC Manufacturers were much more interested in market
ing information and identifying the local infrastructure than were the represen
tatives of other solar manufacturers studied but were less interested in research 
results. 

• A significantly higher proportion of SHAC Manufacturer Representatives than of 
Passive Manufacturer Representatives had obtained information from the 
Regional Solar Energy Centers (RSECs). · · 

• SHAC Distributors did not attach much utility to information on how to market 
and sell systems or on marketing statistics and sales projections. 

• ·SHAC Installers had a surprisingly high level of technical education (8 were 
college graduates, 5 in engineering) and had been in their current profession for a 
long time (5 for over 10 years). Most seemed to be working for engineering 
firms. Either the· typical SHAC Installer was not as blue-collar as had previously 
been believed, or the engineering firms were virtually the only businesses 
successful in getting listed iu the local state's directory of solar professionals 
(from which the sample was drawn). 

J 

• A significantly lower proportion of SHAC Architects than of Passive Architects 
had obtained information from the RSECs. 

• SHAC Builders rated "manual methods for sizing and predicting the engineering 
performance or life cycle costs" as their second most useful information product, 
but rated "computer models for sizing and -predicting" as 20th. They were signi
ficantly less interested in tnformation on tax credits, grants, and incentives than 
were the Passive Builders, but appeared more interested in systems design
related information. It appears that SHAC Builders used fewer information 
sources than Passive Builders. SHAC Builders were significantly less likely than 
SHAC Architeets to belong to an organization with an interest in solar energy. 

• Planners were far above average in their familiarity with the information sources 
listed and gave the highest ratings (of any of the 86 groups in the study) to the 
utility of the potential information categories and products. 
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·'Table 8-5. ADVANCED INFORMATION ACQUISmOH METHODS USED 

Total 

Acquisition Methods Total SHAC Total 
SHAC Manufac- SHAC SHAC SHAC SHAC 

Research- turer Distrib- In- Ar·:!hi- SI!IAC Engi-
ers Reps utors stallers tects Builders neers 

Percenta Percent Percent Percent Percent Percent Percent 

Computer Terminal Access to 
Data Banks 56 24 11 33 56 33 33 

Microform (microfiche, mierofilm 
sheets or rolls, COM, etc.) 39 12 0 22 33 33 11 

Sample Size 18 34 9 9 9 9 18 

aPercent is the percentage of respondents who used the metihod in the past year. 

b Although a percentage is given for All SHAC Respondents, it may not be indicative of the percentage o[ the whole SHAC 
community interested in that item (since the proportion of eac!l type of respondent in this study may not correspond to the 
proportion that group constitutes of the entire population). · · · 
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Table 8-5. ADVANCED INFORMATION ACQUISITION METHODS USED (Concluded) 

Acquisition Methods 

Computer Terminal Access to. 
Data Banks 

M.icroform (microfiche, microfilm 
sheets or rolls, COM, etc.) 

Sample Size 

SHAC 
Utility 
Reps 

Percenta 

44 

33 

9 

SHAC. 
SHAC Educa-

Planners tors 

Percent Percent 

44 0 

67 0 

9 9 

a Percent is the percentage of respondents who used the method in the past year. 

Total 
SHAC SHAC 
County Owners/ 
Agents Managers 

Percent Percent 

33 NAc 

·u NA 

9 

All 
SHAC 

Respoir 
dents 

Percentb 

33 

22 

142 

b Although a percentage is given for All SHAC Respondents, it may not be indicative of the percentage of the whole 
SHAC community interested in that item (since the proportion of each type of respondent in this study may not 
correspond to the proportion ·that group constitutes of the entire population). · 
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• Compared to All Engineers surveyed in this study, a significantly lower propor
tion of SHAC HVAC Engineers had obtained information from GPO, RSECs, and 
the state solar/ energy offices. 

• Compared to many of the educators studied, the SHAC Educators were much 
more involved in applications (6 of the 9) than in research (3 of the 9). 

• CES County Agents were involved in collecting and disseminating SHAC informa
tion. ThE'ir liSP. of information sources, however, seemed very much restricted to 
U.S. Department of Agriculture (USDA) origins. The most efflcienl WMy to get 
additional solar information to them would probably be through cooperative 
agreements between USDA and DOE or by getting information directly to the 
state-level CES specialists who would, in turn, channel it to the county-level 
agents. 

• Homeowners with solar heating and cooling systems, homeowners with solar hot 
wAtP.r systems. and owners/managers of builcJiug:; with GIIAC systoms werE' 
surveyed. In all three groups many of the respondents cuulc.l I.Je classified D£ 

"early innovators" [3]. As such, care must be taken in extrapolating the results 
to all potential purchasers ot" SHAC systems. 

• Solar Space Heating Homeowners, much like Passive Homeowners, were 
interested in very in-depth types of information (e.g., they rated "state of the 
art" and "technical descriptions. of systems" very . high, but "nontechnical des
criptions" very low). They were very much aware of the many potential sources 
of information and made use of them. 

• In contrast, Solar Water Heating Homeowners did not need highly technical 
information and appeared to rely heavily on the local installers for informati.on. 
They seemed to be virtually unaware of many of the potential sources of infor
mation. 

• Owners/managers of buildings with SHAC systems lay between Solar Space 
Heating Homeowners and Sol~ Water Heating Homeowners in familiarity with 
information sources. They were much more interested in obtaining information 
verbally than from books. 

\ 
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SECTION 1.0 

INTRODUCTION 

This report describes the results of a series of interviews with potential users of infor
mation on active solar heating and cooling (SHAC). These interviews, part of a larger 
study covering nine different solar technologies, attempted to identify: 

• the type of information each distinctive group of information users needed, and 

• the best way of getting information to that group. 

This section explains the backgroWld of the study, places this report in the context of the 
overall program, and describes the structure of this report. 

1.1 BACKGROUND 

The rapid, widespread commercialization of solar energy will be necessary if the United 
States is to meet the energy ~rises of the next 50 years, but the use of solar energy will 
never reach meaningful levels without both the recognition that information transfer is 
essential to commercialization and the deliberate development of systems for the trans
fer of information. For example, scientists need. the latest solar research results to 
enhance their own efforts; engineers and installers need performance data to design solar 
systems; public interest groups need environmental impact data to support solar technol
ogies against conventional energy alternatives; potential owners of solar energy systems 
need cost information to make purchase decisions; and the general public needs basic 
information to weigh which public policies to support. 

In 1974 the Congress, noting the importance of information transfer and recognizing the 
value to the solar community of an integrated, comprehensive data collection and infor
mation dissemination system, called for the implementation of a Solar Energy Informa
tion Data Bank (SEIDB). In The Solar Energy Research and Development Act (P.L. 93-
473) Congress stated that the SEIDB should be established "for the purpose of collecting, 
reviewing, processing, and disseminating information and data .•• in all of the solar 
energy technologies." · 

The U.S. Department of Energy (DOE) has assigned the Solar Energy Research Institute 
(SERI) the task of serving as the lead center to fulfill this Congressional mandate to col
lect all types of solar-related information, to convert it into a user-oriented format, and 
to disseminate this information to the widest possible range of persons and groups with 
an interest in solar energy. ·These groups range from decision makers at all levels of 
government to manufacturers of solar products; from solar architects, installers, and 
service persons to home or farm owners; and from banks and financi~ institutions to 
scientists and researchers. In accord, SERI's Information Systems Division (lSD) is now in 
the process of collecting solar information, building data bases, and preparing and dis
seminating information through a variety of products and services. 

The long-range objective of the SEIDB is a centrally coordinated network to ensure that 
all individuals concerned with solar energy have prompt and efficient access to whatever 
information is necessary to support sound decisions. Ultimately, this information will be 
accessible through a variety of means (publications, computer data systems, audiovisual 
products, the Solar Energy Information Center (SEIC), inquiry and referral services, etc.) 
to serve the diverse requirements of the solar community. 

1 
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1.2 SOLAR ENERGY INFORMATION DATA BANK (SEIDB) PROGRAM PLANNING 

In the past decade, information scientists have studied many organizations responsible 
for data collection and information product development. A consistent finding of this 
~esearch is that a key to the successful, efficient operation of such an organization is to 
design the entire system with the potential information user in mind. It is essential that 
development of information products and data bases be targeted for specific users rather 
than merely developed spontaneously. The information users, their information needs, 
and the priority of those needs must all be identified before effective information 
products and services can be developed efficiently. To ensure that the SEIDB is respon
sive to the high-priority information needs of. the solar community, the Information 
Market Research Section of lSD is performing the follo~ing tasks: 

1. Defining the community of solar information users; 

2. Setting J?.riorities as to which groups of lufot"lutt.tion uaer3 hove the mos;t impor
tant near-term information rieeds; 

3. Determining the near~term information needs of the high-priority users; 

4. Determining the information channels that can be effectively used to reach the 
high-priority users; 

5. Determining what high-priority information needs are being met fully by existing 
products and services; and 

6. Recommending additional, targeted, cost-effective information products and 
services to meet high-priority needs. 

The results of the first two tasks are described in a previous document, the Solar Infor
mation User Priorit~ Study [1]. First, for each solar technology, those members or 
potential members o the solar community who will need solar information were identi
fied; and second, the relative importance of meeting the near-term information needs of 
each group of information users was described. This document provides guidelines to 
RF.TOB. planners as to who might be using the SEIDB and wnose near-le•·u• nee~ are the 
most important. 

The results of the third and fourth tasks are described in the current set of ten reports 
(see Section 1.3). These reports document the high-priority information needs and the 
most familiar information channels for each of 86 groups which were interviewed by 
telephone. 

There have been a few previous studies that asked homeowners what solar information 
they needed, but this is the only known study to provide data on the solar information 
that such groups 8.s researchers, manufacturers, architects, engineers, installers, lawyers, 
bankers, insurers, public interest groups, state energy offices, and agricultural ext.;,nsion 
agents themselves say they want. 

The data from this study will be used along with other data to determine what new 
information products and services SERI, the SEIDB Network, and the entire solar infor
mation outreach community should be preparing for and disseminating to the solar com- · 
munity. These data will include (but not be limited to): contacts with SERI specialists; 
review of the Annual Operating Plans, Institutional Plans, and Program Plans of DOE and 
SERI; reviews of other solar literature; development of an "information user profile" data 
base from mailing list response cards; information user panels; direct contacts with 
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members of the solar community at conferences, training sessions, etc.; visits to head
quarters of national associations of users; and feedback provided by users of existing 
information products. Since information needs and priorities will continuously change, 
the_se tasks will necessarily be ongoing. 

1.3 REPORT CONTENTS 

This SHAC report is one of ten issued on the results of these studies of solar energy 
information users. The full set of reports covers: 

• Photovoltaics 

• Passive Solar Heating and Cooling 

• Active Solar Heating and Cooling 

• Biomass Energy 

• Solar Thermal Electric Power 

• Industrial and Agricultural Process Heat 

• Wind Energy 

• Ocean Energy 

• Solar Energy Storage 

• General Solar Energy 

Section.2.0 of this report describes the type of study conducted and the resulting con
straints. The method used to select these groups is also described in Section 2.0. Several 
groups discuss~d in other reports from this study also indicated an interest in information 
on SHAC. · These groups are listed in Section 2.2.4. Sections 3.0 through 15.0 describe 
the results of studies of: · 

• DOE-Funded SHAC Researchers and Non-DOE-Funded SHAC Resarchers; 

• Representatives of Solar Heating and Cooling System Manufacturers, Solar Hot 
Water System Manufacturers, Nonconcentrating Collector Manufacturers; ann 
Other SHAC Component Manufacturers; 

• Distributors of SHAC systems and components; 

• Installers of SHAC systems; 

• Architects who had been involved in SHAC projects; 

• BuilderS who had been involved in SHAC technologies; 

• Planners who were interested in SHAC; 

• Heating; Ventilating, and Air Conditioning (HVAC) Engineers who had been 
involv.e·d in SHAC; 

• Industrial Engineers who were interested in SHAC; 

• Representatives of Utilities conducting SHAC experiments or demonstrations; 

• Educators teaching college level courses in SHAC; 

3 
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• Cooperative Extension Service (CES) County Agents who will be needing infor
mation on SHAC; 

• Owners/managers of buildings with SHAC systems, Homeowners with space heat-
ing and cooling systems, and Homeowners with hot water systems. 

These respondents were asked specifically about their needs for information on SHAC. In 
each of these sections describing study results, a standard presentation format has been 
used. 

The appendices contain a list of all 86 groups interviewed (including the technologies 
other than SHAC). They also contain a description of how the study was developed, a 
copy of the letter of introduction, a sample questionnaire, a description of the statistical 
tests used, and the data from the studies of the SHAC groups. 

4 
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SECTION 2.0 

STUDY Dm;CRIPTION 

This section gives a brief description of the study. Appendix B gives additional informa
tion on how the study was designed and conducted. This section also explains how groups 
from the active solar heating and cooling (SHAC) community were selected as those to 
be sampled and gives a few comments on interpretation of study results. The study find-
ings are reported in Sections 3.0 through 15.0. · 

2.1 STUDY CHARACTERISTICS 

Between 3 September 1979 and 13 October 1979 Market Opinion Research, Inc. (MOR) of 
Detroit, Michigan-under subcontract to SERI-conducted telephone interviews with 86 
distinct groups of solar information users. Approximately nine resp6ndents were inter
viewed from each group. Interviews were based upon professionally reviewed and tested 
questionnaires (see Appendix D) and took an average of 18 minutes to complete. The 86 
groups, selected to cover 9 solar technologies/applications, are listed in Appendix A. The 
results discussed in this report are from the 19 of those 86 studies which dealt specifi
cally with SHAC. 

Studies of 86. groups, each interested either in one of nine different solar technologies or 
in solar technologies in general, provided an extremely broad view of the information 
needs of the solar community. Although the sample size of nine respondents per group 
was small, the data still proved to be quite adequate for planning purposes. It was pos
sible to determine 'which information was the most important to the respondents and 
what was the best channel for disseminating that information. A variety of valid statis
tical tests were performed, both to compare the priorities a group gave to different 
information items and to compare the priorities different groups gave to the same item. 

The respondents proved to be very cooperative. Considering the length and nature of the 
telephone interviews, it WHS surprising that only about 3% of the respondents terminated 
an interview or refused to be interviewed. This finding supported the interviewers' 

· statements that the respondents were very interested in telling what they werP. doing in 
solar energy, in obtaining solar information, and in specifying what solar information 
woUld prove the most valuable. It was also observed that the number of respondents 
answering "don't know" or not answering a question was quite low. Including those cases 
where the potential respondent could not be reached within three attempts (or before the 
required number of interviews was completed), where the respondent refused to be inter
viewed, where the respondent terminated the interview prematurely, ,etc., the comple
tion rate for the entire study. was about 75%. The completion rate for each individual 
group is given in the section in which that group is discussed. 

2.2 GROUPS STUDIED 

pne of the most important tasks was the selection of the groups of potential users of 
·solar information to be studied. Before this could be done, however, it was necessary to 

list the important groups constituting the SHAC community and to develop a conceptual 
framework within which selections could he made. 
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2.2.1 Target Audiences, Classes, and Groups 

An important information science concept in developing information products and ser
vices is that of the "target audience" or "target group." These are generally defined as a 
collection of individuals or organizations who have similar information needs and infor
mation-acquiring habits. People in the same group tend to need information on the same 
subjects, at a similar technical level, and within a similar timeframe. In developing an 
information product program, it is important to begin with a typology that assigns infor
mation users who have similar needs to common groupings. This allows development of 
efficient, targeted information products to meet identified needs of specific users 
without inundating other members of the solar community with unneeded information. 

In Solar Information User Priority Study [1] -such a typology was developed •. Under this 
system members of the solar community were placed in distinct "user groups." A set of 
user groups formed tt "user class" and fl P-ollectjon of user classes formed a "target audi-
ence." For more j,)recise definitions; · 

• A User Group is the most basic category of information users who can be com
bined together under a single definitive title (e.g., Civil Engineers). A single 
information user group should be addressable by many specific information prod
ucts. The purpose of defining distinct information User Groups is to identify a 
single set of users who can be served by the same information product (e.g., a 
civil engineers' handbook). 

• A User Class is a set of information user groups that exhibit many common dis
tinguishing characteristics (e.g., Facility or System Designers). A single infor
mation user class should be addressable by many general information products. 
The purpose of defining separate information User Classes is to identify sets of 
two or more groups of users who can be served by similiar information products 
(e.g., solar heating and cooling system design models). 

• A Target Audience is a set of information user classes that exhibit some common 
distinguishing characteristics (e.g., Researchers). A single target audience 
should be addressable by one or more distinct types of information products. The 
purpose of defining separate information-user Target Audiences is to identify 
broad sets· of users who can be served by the same generic types of information 
products (e.g., research-in-progress newsletters). 

Following this system, all solar information users faU within one or more of five Target 
Audiences. These Target Audiences are: 

Researcher:s- those who are actively involved in researching, developing, and testing 
of new state-of-the-art techr'lical developments in solar energy. 

Applications Technologists -.those involved in translating research results into 
marketable equipment and services. This classification includes manufacture, dis
tribution, sales, design, installation, and maintenance of solar systems or COJ!lpo
nents. 

Facilitators - those whose decisions or actions directly aid (in either a positive or 
negative manner) the commercialization of solar energy. Thus, Congressmen would 
be Facilitators .in that they have the ability to pass legislation giving· incentives; 
lobbyists in that they can affect legislation; state energy offices in that they can 
initiate demonstration projects; and the Environmental Protection Agency (EPA) in 
that it can forbid construction of a manufacturing plant at a specific site. 

6 
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Users or Prospective Users - those individuals or organizations who have already 
applied this type of solar energy technology in their operations, or have a reasonable 
chance of doing so in the near future. 

General Public -Individuals who are not likely to utilize solar technology in the near 
future. An important aspect of this audience is its ability to influence the course of 
solar technologies through (>Olitical influence, pro or con. 

Based upon this scheme, the SHAC information user community has been defined. 
Table 2-1 enumerates the user groups comprising the SHAC information community and 
shows into which target audience each falls [l]. 

2.2.2 Criteria fer Selection of Groups to Study 

From Table 2-1, it is rapidly evident that there are many user groups who will eventually 
be needing information on SHAC. The problem was, thus, to select those groups to be 
included as a part of this study. To determine which groups would be studied, each group 

· was evaluated with respect to the following selection criteria: 

• appropriateness of using a structured telephone interview to collect information 
from the group on information needs and habits, 

• relative priority of the group's short- or medium-range information needs, and 

• availability of a sample frame for the group. 

First, for many groups a sturctured telephone interview was not an appropriate method 
for defining information needs. It was not practical to interview DOE or an organization 
like the Electric Power Research Institute, or to interview a group like Congressional 
committee staff which would be too busy to respond. Rather than defining the informa- · 
tion needs of these groups by telephone interviews, they will be contacted directly in 
FY 1981.~ 

Second, only those groups with a high immediate or potentinl need for SHAC information 
were selected. Further, since fulfilling short-range information needs is critical, it was 
decided that in most cases those people who were already involved with SHAC would be 
sampled. It was felt that these were the people who would be primary users of the SEIDD 
over tne next fP.w years. These gt·oups had been identified earlier in the Solar Informa
tion User Priority Study [l]. 

Finally, for many of the groups, lists of persons to be interviewed could not be developed 
or acquired. In the absence of sample frames, studies of such groups were not possible. 
(For more detail on sample frame development, see Appendix B.) 

2.2.3 Groups Included in Aetive Solar Heating and Cooli!!l{ Study 

After all decision criteria and constraints had been applied, it was determined that 
studies of the following 19 groups would be conducted to ask respondents about their 
need for information on SHAC: · 

• DOE-Funded SHAC Researchers; 

• Non-DOE~Funded SHAC Researchers; 

7 
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Table 2-1. ACTIVE SOLAR HEATING AND COOLING (SHAC) INFORMATION USERS 

Target Audiences 
User Classes 

User Groups 

1.0 Researchers 

1.1 DOE-Funded Researchers or Developers 
Contractors 
National Laboratories 

1.2 Non-DOE, Federally Funded Researchers ur Developers 
Department of Housing and Urban Development (HUD) 

1.3 Nonfederally Funded Researchers or Developers 
U ni versi ties 
Solar Manufacturers 
Trade Research Associations 

Electric Power Research Institute (EPRI) 
Gas Research Institute 

Independent Research Organizations 
Utilities 

2.0 Applications Technologists 

2.1 Active SHAC or SHAC-Related Manufacturers 
Hot Water Systems Manufacturers 
Collector Manufacturers 
Component Manufacluret•s 

2.2 Active SHAC Facility or System Designers 
Architects 
System Designers/Engineers 
Architectural/Engineering Design Firms 
Mechanicw Engineerf; 
Heating, Ventilating, and Air Conditioning 

(HVAC) Engineers 

2.3 Builders, Developers or Contractors 
Homebuilders, Developerr:; 

· General Contractors 
Architectural/Engineering Construction Firms 
Mechanical Engineering Contractors 
HVAC Contractors 
Plumbing Contractors 
Construction Engineers 

8 
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Table 2-1. ACTIVE SOLAR HEATING AND COOUNG (SHAC) INFORMATION 
USERS (Continued) -

2.4 Active SHAC Installers or Maintainers 
Installers 
Carpenters 
Plumbers 
Electricians 
HVAC Installers 
Sheet Metal Workers 
Solar Maintenance Workers 
Construction Workers 
Roofing Contractors 

2.5 Active SHAC Equipment Distributors 

2.6 Technical Specialists for Utility, Government, Commercial, or Industrial 
Organization Using an Active SHAC System 

Operations M;anagers 
Planners 

3.0 Facilitators 

3.1 Legislators or Staff 
Congressmen 
Congressional Committee Staff 
State Legislators 
National Conference of State Legislatures 

3.2 Local Government Organizations 
County Government Officials 
Local Government Officials 
Municipal Planners 
Tax Assessors and Officials 

3.3 Gov~rnment Solar-Active Organizations 
D()E-Conservation and Solar Energy (C&SE) 
DOE-Energy Information Administration (EIA) 
DOE-Regional Solar Energy Centers (RSECs) 
DOE/BUD-National Solar Heating and Cooling Information Center 

(NSHCIC) 
DOE-Regional Energy Offices 
DOE-Energy Extension Service 
United Stated Department of Agriculture (USDA)-Cooperative 

Extension Service (CES) 
USDA-Other 
HUD . 
Department of Labo'r (DOL)-Comprehensive Employment 

and· Training Act (CETA) 
Tennessee Valley Authority (TVA) 
National Center for Appropriate Technology (NCAT) 
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Table 2-1. ACTIVE SOLAR HEATING AND COOUNG (SHAC) INFORMATION 
USERS (Continued) · 

· 3.3 Cont'd. 
State Governors' Offices 
State Energy Offices 
State Solar Energy Offices 
State Agricultural Offices 
Municipal Energy Offices 

3.4 Government Solar-Concerned Organizations 
General Services Administration (GSA) 
Department of Defense (DOD) 
Small Business Administration (SBA) 
Internal Revenue Service (IRS) 
Council on EnvironmentHl Quality {CEf~) 
Department of Commerce (DOC) 

3.5 Nongovernment Solar-Active Organizations· 
Solar Trade Associations 
Solar Professional Societies 
Solar Public Interest Groups 
Solar Lobbyists 

3.6 Nongovernment Solar-Concerned Organizations 
Community/Home Improvement Associations 
Public Interest Organizations 
.Envlromn ental Organizations 
Chambers of Commerce 
Non-Solar Professional Societies 
Non-Solar Trade Associations 

Farmer Co-ops 
Farmer's Education and Cooperative Union of America 

3.7 Regulatory, Codes, or Standards Community 
Environmental Protection Agency {EPA) 
Occupational Safety and Health Administration {OSHA) 
American Society of Heating, Refrigerating, and 

Air Conditioning Engineers (ASHRAE) 
American National Standards Institute (ANSI) 
Duilding Offi~ials and Code Administrators (BOCA), Council of American 

Building Officials (CABO), Inlt:!niationo.l ConfP.rence of Building 
Officials (ICHO), Southern Building Code Congress (SBCC) 

American Society of Mechanical Engineers (ASME} 
Better Business Bureaus · · 
Building Inspectors 

3.8 Utility Community 
Electric Power Companies 
Gas Utilities 
National Association of Regulatory Utility Commi;;sioners 
State Utility Commissions 

10 
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Table 2-1. ACTIVE SOLAR HEATING AND COOUNG (SHAC) INFORMATION 
USERS (Continued) 

3.8 Cont'd. 
Utility Trade Associations 
Federal Power Marketing Agencies 

. DOE-Bonneville Power Administration 
· Tennessee Valley Authority (TVA) 

3.9 Financial Community 
Bankers 
Venture Capital Brokers 
Government Loan Agencies 
Stockbrokers 

3.10 Legal Community 

3.11 Real Estate Community 
Agencies 
Salesmen 
Appraisers 

3.12 Insurance Community 
Management 
Agents 
Actuaries 

3.13 Educational Community 
High School Science Teachers 
University Faculty 
Vocational Instructors 
Career Counselors 
Seminar Organizers and Instructors 

3.14 Information Intermediaries 
Federal Technical·Librari~s 
Industrial Technical Lihraries 
Academic or Non-profit Technical Libraries 
Public Libraries · 

·Federal Information Centers 
On-Line Information Services . 
Bookstores 
Film Distributors 

3.15 ·Media 
Newspapers or Maga?.ines 
Technical and Trade Journals 
Television 
Radio 
Book Publishers 
Newspaper Farm Editors of America 

11 
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Table 2-1. ACTIVE SOLAR HEATING AND COOUNG (SHAC) INFORMA110N 
USERS (Concluded) 

3.16 Labor Organizations 
Carpentry Unions 
Construction Unions 
Sheet Metal Workers' International Association (SMWIA) 
Plumbing Uniolli 
Electrical Unions 

4.0 Users or Prospective Users 

4.1 Government, Commercial, or Industrial SHAC Users 
Department of Defense (DOD) 
GSA-Pubhc J:iullcliug Service 
U.S. Department of Agriculture (USDA) 
Other Federal/State/Local Agencies Owning or 

Holding Titles to Buildings 
Owners of Large Buildings 

New 
Retrofits 

Owners of Small Buildings 
New 
Retrofits 

4.2 Residential or Farming Users 
Ilomcowneri 
Cu~tom Homei 
Speculative Houses 
Retrofits 

Farmers, Ranchers 
Pool Owners 
Mobile Home Owners 

5.0 General Public 

Secondary Scltool ::;tudcnl~ 
College Students 
Adults 
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• Representatives of SHAG System Manufacturers; 

• Representatives of Solar Hot Water System Manufacturers; 

• Representatives of Nonconcentrating Collector Manufacturers; 

• Representatives of Other SHAC Component Manufacturers;· 

• Distributors of SHAC systems and components; 

• Installers of SHAC systems; 

• Architects who had been involved in SHAC projects; 

• Builders who had been involved in SHAC technologies; 

• Planners who wer~ interested in SHAC; 

• Heating, Ventilating, and Air Conditioning (HVAC) Engineers who had been 
involved in.SHAC; 

• Industrial Engineers who were interested in SHAC; 

• Representatives of Utilities conducting SHAC experiments or demonstrations; 

• Educators teaching college level courSes in SHAC; 

• Cooperative Extension Service (CES) County Agents who will be needing infor-
mation on SHAC; 

• Building owners/managers with SHAC systems; 

• Homeowners with space heating and cooling systems; and 

• Homeowners with hot water systems. 

The results from these studied are reported in Sections 3.0 through 15.0. 

2.2.4 Solar Heating and Cooling-Concerned Groups Included in General Solar Study 

Additionally, as a part of the overall study a number of groups were queried about their 
need for information on solar energy in general, rather than on a specific technology like 
SHAC. While it· was determined that all respondents in these groups had some involve
merit with solar energy, for many ~f them it wa5 likely that this involvement was not, nor. 
would it become, a primary factor in their prOfessional work. Rather, for most-if not 
all-of them, solar energy was a new ·but minor issue which they were beginning to 
address within the scope of their existing jobs. Because each of these groups had 
peripheral interests in more than one solar technology, but had not yet become fully 
involved with any, they were asked for general solar information needs rather than tech
nology-specific solar information needs. 

The results of ~he General Solar Study are reported in another dc;>cument [2]. For SHAC, 
the following nine groups were especially relevant because for each group at least seven 
of the nine respondents indicated SHAC was one of the areas in which they were "partic
ularly interested in obtaining information":, 

• Loan Officers, 

• Tax Assessors, 

• . Insurers, 
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• Information specialists at State CES Offices, 

• Real Estate Appraisers, 

• Lawyers, 

• Public Interest Groups, 

• Utilities not known to have conducted solar experiments or demonstrations, and 

• Agricultural engineering specialists at State CES Offices~ 

The General Solar Information User Stud [2] also discusses the results of studies in 
which state solar energy o 1ce representatives were asked about their general, rather 
than technology-specific, solar information needs. Ninety-four percent of these repre
sentatives were interested in SHAC information. 

2.3 DATA INTERPRETATION 

This subsection describes several points the reader should keep in mind in interpreting 
the data and results presented in the following sections. 

2.3.1 Impact of the Sample Frames: Who.was Sampled! 

There were several ways in which the method of constructing the sample frames 
impacted the data. First, in some of the sample frames one geographic region was rela
tively over-represented, while another was relatively under-represented. For a study of 
sample size nine, however, such biases were generally not bothersome since the results 
were principally qualitative rather than quantitative. 

Second, the sample frames were only as good as the sources. For example, the Smith
sonian Science Information Exchange (SSIE) data base and DOE's Research in Progress 
(RIP) data base were principal soui·ces in developing lists of researchers. The SSIE was 
not always current, often did not include the name of the correct principal investigator, 
and did not ·contain much of the nonfederally funded research. RIP had similar problems, 
varying greatly in quality according to which technology was involved. Each of these 
problems could cause biases as to which researchers were included and which were 
excluded from the samples. 

·Third, many arbitrary decisions were necessary in developing the sample frames. For 
example, it was important not to interview a respondent more than once, even if he or 
she wo.o working in more than one technical area. Thus, if Researcher X at Company Y 
was listed Rs principal investigator both for on~ project in activP SH AC and for another 
in paS.sive, then X was arbitrat•ily assignt~d to onr. of the two technologies, usually to the 
one with the smaller set of names. 

The most important advice for the reader is to study carefully the description of how the 
sample framP. was developed for each individual group. Often a generic title was 
assigned to a group; the reader must review sample frame cievelopment carefully to 
understand just who was being surveyed. 

14 
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2.3.2 Statistical Tests 

The statistical tests used are described in Appendix E. In the following sections test 
results are reported only if the statistical tests were significant at the P 0.05 level. 
Thus, if a test result indicated that a difference between two means was statistically 
significant (P 0.05), it meant that there was a maximum of a l-in-20 chance that the 
two means were not different. 

2.3.3 Hypotheses Versus Conclusions 

Because of the limitations of sample size, it was not always possible to draw definitive 
conclusions. In certain cases, when definitive conclusions could not be drawn, the 
authors have instead formed hypotheses based upon the results. 

2.3.4 Significance of Rankings 

One of the most valuable results of this study was the development of a ranked list of 
information topics or products that would be useful to the members of each group (for 
example, see Fig. 3-1). Typically, statistical significance tests (see Appendix E) indi
cated that the four-to-six top-ranked items were rated significantly higher than the 
bottom four-to-six items. Thus, typically there was no statistically significant dif
ference between the top-rated item. and the second-rated1tem-or even between the top
rated and the-fourteenth-rated item. If the sample size had.been greater, the number of 
combinations in which one item was rated significantly higher than the other would also 
have been greater. Even if every sample size had been raise~ by a factor of 10, however, 
it is highly unlikely that all pairs of items would have had significantly different ratings. 

How, then, should the reader treat two items which were not significantly different in 
rating? Was there any meaning to the ranking system? 

Yes, the fact that there were statistically significant differences between the top-rated 
and the bottom-rated· items established the validity of the ranking scale as a whole. 
Despite the fact that two ratings are not significantly different, they still have the sta
tistical property of being the Best Linear Unbiased Estimators. For example, even if 
Item l (with a rating of 3.4) was not significantly greater than Item 2 (with a rating of 
3.1), llem-1 should still be considered the more important need unless there is additional, 
outside information to the contrary. (In determining which information products to 
develop, of course, one must also consider additional factors such as the cost of the 
product, the proportion of the group which will be reached, and the degree to which the 
information need will be met.) 

2.3.5 Alternativ~ Measures of Usefulness 

The ranking of selected information items (in usefulness to the respondent) was based 
upon the rating developed by assigning a "4" for each response of "essential," a "3" for 
"very useful," a "2" for. "somewhat useful," and a "l" for "not at all useful;" summing the 
responses for the entire group; then dividing by the number of responses .in the group. 
Using the rating was the preferable way to establish rankings within a group because it 
fully Used the information on the diffe_rP.nces between "es:;entialli and "very useful," 
between "somewhat useful" and "not at all useful." · 
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There were several alternative ways of comparing the usefulness of items, one of which 
was to calculate the percentage of respondents who classified the item as either "essen
tial" or "very useful." Using this percentage was quite handy in considering how useful a 
product designed for more than one group would be.· For example, both "a calendar (of 
solar events)" and "lists of local lenders (etc.)" were examples of information products 
that would be designed for many groups to use. In comparing the two potential products 
as to usefulness, the method (calculating for each item the percentage of the respondents 
who considered the item .either "essential" or "very useful") provided a much more mean
ingful comparison than, for example, summing the ranks for all groups. 

2.3.6 Combining Results From Different Groups 

It should be pointed out that combining results from all SHAC groups interviewed will not 
provide ttnhia~t::d e3timates of the total SHAC community. First, the proportions of 
respondents from o11e group interviewed in this study rnHy not correspond to the propor
tion of such persons in the entire community. Second, the peculiarities of ea(\h individual 
sample frame were responsible for varying degrees of bias for each group. Third, some 
of the important groups in the SHAC community were not surveyed (see Section 2.2). 

Great care should be exercised in interpreting results from a combination of groups. It is 
too ea~y to get. the impression ~hat one produc_t can fu~y meet the needs of all groups 
when, m fact, It may only partially meet the mformatlon needs of some of the groups 
involved. 

2.3.'1 Specific Information Products 

Several specific information products were included among the items for which useful
ness was assessed. It is important that responses to these items not be interpreted as 
totally generic responses. People who gave "a bibliography of general readings on SHAC" 
A low rating may have done so either hecause of the level and content of the subject 
matter (i.e., general readings on SHAC) or because of the for111at (i.e., bibliogrAphy). 
These people may or may not want bibliographjes on other topics. 

2.3.8 ~mation Sources 

Another important question investigated how many respondent!; htH.l·t.L5~ti 3pooific infor
mation sources. In· using these resUlts lo plan how specific information is to be trans
mitted, it will be essential to specify fully both the information products or services and 
the groups to be reached before making the final decision of which information channels 
are to be used. One cuunot as.':lume, for example, that the two or three top-rated sources 
should be used for all, or even most, of the information transmissloru; to the group. 

There were two other issues related to this question. The first was the dQcision not to 
ask respondents whether they had used SERI as an information source. The reasons .are 
discussed in Appendix D. 

The second issue concerned possible bias in responses to the question "have you obtained 
any solar information directly from the U.S. Department of Energy?" The intent of the 
question was to find out if respondents had contacted DOE directly for information, 
rather than if they had obtained DOE-produced information from other sources (such as 
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SERI, National Technical Information Service (NTIS), Government Printing Office (GPO), 
National Solar Heating and Cooling Information Center (NSHCIC), Regional Solar Energy 
Centers (RSECs), libraries, etc.). There was, however, no assurance that respondents 
interpreted the question in .this light. In cases where the response "directly from DOE" 
was high, there was the possibility that respondents were referring to information 
authored or funded by DOE but obtained from other sources. 
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SECTION 3.0 

ACTIVE SOLAR HEATING AND COOUNG RESEARCHERS 

3.1· DESCRIPTION OF RESPONDENTS 

3.1.1 Description of Sample 

This section describes the results of- two telephone studies to determine the needs of 
re$earchers for information on active solar heating and cooling (SHAC). In one study 9 
DOE-Funded SHAC Researchers were interviewed, in the other 9 Non-DOE-Funded 
SHAC Researchers were interviewed. 

The sample frame for DOE-Funded SHAC Researchers was constructed from the May 
1978 U.S. Department of Energy (DOE) Solar Heatin and Cooling Research and Devel
opment Project Summaries [4], and the Research m Progress RIP 5 and the Smith
sonian Science Information Exchange (SSIE) [6] data bases. Only those ·projects in prog
ress during some part of Fiscal Year 1978 (FY 1978) or FY 1979 were included. From the 
data-base searches, only those projects receiving at least some funding.from DOE and 
involving SHAC but not passive solar heating and cooling were selected. Entries without 
contact names (i.e., principal investigator) were eliminated. Duplicates between this list 
and any other lists of active solar heating and cooling contacts were eliminated on all 
other lists. In addition, this sample frame was compared to other Researcher sample 
frames (for passive solar heating and cooling, photovoltaics, wind, solar thermal, ocean 
systems, solar industrial process heat, solar agricultural process heat, and energy 
storage) and duplicate principal investigator names were deleted. No organization was 
sampled more than once within the two SHAC Researcher sample frames, nor was any 
organization sampled for SHAC Researchers also included in another SHAC sample 
frame. After all adjustments were made, the 9 interview candidates were randomly 
selected from a sample frame of 170 names. 

The sample frame for Non-DOE-Funded SHAC Researchers was constructed from the 
SSIE and RIP files, selecting those projects and principal investigators who had not 
received any funding from DOE.. Only those projects in progress during some part of 
FY 1978 or FY 1979 were included. Duplicatf:'s were handled lhe same as for the DOE
Funded SHAC Researchers. After all adjustments were made, the 9 interview candidates 
were randomly selected from a sample frame of 100 names. 

Respondents. In making the telephone calls to contact the randomly selected interview 
candidates, it sometimes occurred that the person could not be reached. In this event 
another randomly selected name was substituted for the original name. When individuals 

· were contacted, it was verified that they had been involved iu SHAC research (and had or 
had not received funding from DOE, as appropriate for the specific group), and that they 
would be needing information on SHAC within the next year·. If they were not both 
involved and needing information, they were asked if they could refer the interviewer to 
someone else in their organization who would be an appropriate respondent. If such a 
referral was made, a call was then made to this new candidate; if no intraorganizational 
referral was made, a new candidate was randomly selected from the sample frame. The 
results of this process may be seen in Table 3-1. 
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Tabl.e.3-l. COMPLETION OF INT.ERVIEWS: ACTIVE SOLAR HEATING AND 
COOUNG RESEARCHERS 

Event 

Interview completed with sample frame candidate. 
Interview completed with referral candidate 
Refusal or candidate termination · 
Contact attempted: could not reach candidate 

within three attempts or before interviews 
were completed 

Subtotal 

Contact attempted: invalid candidate 
(e.g., inappropriate field of interest, no 
telephone) 

TOTAL. 

Sample frame er5or ratea (Percent) 
Completion rate (Percent) 

8 Invalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

Number of Candidates · 

DOE-Funded 

6 
3 
1 

1 

11 

10 

21 

48 
82 

Non-DOE-Funded 

7 
2 
1 

9 

19 

11 

30 

37 
4.7 

Comparisons. For additional insight iuto the informAtion needs and the information 
habits of these two groups of SHAC Researchers, results from these groupg are CUinpared 
to the results both from all of the researchers interviewed in this study (All Researchers) 
and from Passive R~searchcrs. ThP. list of all the groups contained in All Researchers 
can be found in Table F-2 of Appendix F. In performing any statistical compArisons the 
totals for SHAC Researchers (one or both groups as apprupriate) have bP.en subtracted 
from the totals for All Researchers. The data for DOE-Funded SHAC Researchers, Non
DOE-Funded SHAC Researchers, Passive Researchers, and All Researchers can be found 
in Appendix F. 

3.1.2 Current Status of Respondents 

Role. Four of the DUE-Fuml~d SIIAC RQ~t:-Archers .were employed by manufacturers, 3 
were working for universities, l for a research institute, and 1 for H fnunicipnl public 
works department. Five of the Non-DOE-Funded SHAC .l{'eseuruhers were employed by 
universities, 1 by the research center of a large manufacturer, 1 by a utility company, 
and 1 was self-employed .(for 1, pl~ce of employment was not ascertained). Only 1 of the 
Non-DOE-Funded SHAC Researchers mentioned receiving federal funding (not from 
DOE). 

Current activities of the DOE-Funded respondents included: teaching, consulting, 
writing a solar manual for DOE, operation of solar projects, proposal preparation, 
product development, and manufacturing and marketing. Specific topics in which they 
were involved covered: economical components for SHAC systems, "solar thermal," 
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collectors, "photoelectrics," utility involvement in SHAC, silicone heat transfer fluids, 
self-pumping of circulants from collectors to thermo-energy storage, solar panels, solar 
storage units, and municipal building applications. 

Current activities of the Non-DOE-Funded respondents included: heating and cooling 
research, proposal evaluation for funding state building programs, monitoring hot water 
usage at state hospitals, research (monitoring and analysis) on residential solar heating 
and cooling, construction of an experimental solar house, and solar retrofitting.a house. · 

Involvement. Seven of the. 9 (78%) DOE-Funded SHAC Researchers and 6 of the 9 (67%) 
Non-DOE-Funded SHAC Researchers said that they were "very involved" with active 
solar heating and cooling. This compares to 6 of the 9 (67%) Passive Researchers who 
were "very involved" with passive, and 107 of the 181 (59%) All Researchers who said 
they were very involved with their respective solar technologies. 

Informedness. Eight of the 9 (89%) DOE-Funded SHAC Resear~hers and the same 
·number of Passive Researchers considered themselves "very informed," compared to 7 of 
the 9 (78%) Non-DOE-Funded SHAC Researchers and 117 of the 181 (65%) All 
Researchers. Only two of the other 18 groups of researchers interviewed in this study 
gave themselves as high marks ·for informedness as did the DOE-Funded SHAC 
Researchers and Passive Researchers. 

Need for Information. All respondents indicated they would need information on SHAC 
either on the job and/or outside the job during the next year. All of the Non-DOE
Funded group and 8 of the DOE-Funded group needed this information on the job. Only 3 · 
of the 9 (33%) DOE-Funded SHAC Researchers needed information outside the job (2 
needed it both on and off the job). This was somewhat lower than the results for Non
DOE-Funded SHAC Researchers, where 6 (67%) indicated they would need information on 
active SHAC outside the job. The result for All Researchers who were asked this ques
tion was 48 of the 117 (41%) expecting to need information on their specific technology 
outside the job. Results for Passive Researchers were similar to those· of DOE-Funded 
Active SHAC Researchers. 

3.1.3 Background of Respondents 

Four of the 9 (44%) DOE-Funded SHAC: ·Researchers anu 3 of the 9 (33%) Non-DOE
Funded SIIAC H.esearchers held a PhD. More of the Passive Researchers (56%) held PhD 
degrees, as did 51% (93 of the 181) of All Researchers. The remainder of the DOE
Funded SHAC Researchers. held bachelor's or master's degrees, as did all but 1 of the 
Non-DOE-Funded SHAC Researchers. 

Two of the DOE-Funded SHAC Researchers had received their most recent degree within 
the last 10 years, 3 from 10-20 years ago, and 4 over 20 years ago. Similarly, 2 of the 
Non-DOE-Funded SHAC Researchers had degrees granted within the past 10 years, 4 
from 10-20 years ago, and 2 over 20 years ago. This was fairly typical for Researchers, 
as 122 of the 181 (67%) of All Researchers had received degrees within the past 20 years. 

Five of the DOE-Funded group had their most recent degrees in engineering (ceramics, 
mechanical, or electrical). Two held physics degrees, 1 had a. degree in industrial 
management, and 1 a degree in marketing. Twb respondents in this group appeared to 
have changed professions since receiving their degrP.es: their statemt!nls about current 
profP.ssion related specifically to solar energy or other forms of energy and their length 
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of time in that profession was more brief than was the period of time since receipt of 
degree. One of the recent degree recipients also mentioned solar expertise and had been 
in the same profession since receipt of degree. Two respondents were teaching as well as 
doing research. Other professions mentioned included president of a solar company,. 
technical director, engineer, and salesman. 

Six of the Non-DOE-Funded SHAC Researchers also held advanced degrees in engineering 
(me<!hanicttl, civil, electri~Al, engineering science). The remainder (2) held degrees in 

·meteorology and physics. Two specifically rnentlom:d solnr energy RS an aspect of their 
current profession. Three respondents were currently teaching, and 4 specifically men
tioned researcher as their present profession. All but 1 had been in their present profes
sion for over 10 ye~rs. 

3.2 INPORMA'110N NEEDS OF RFNPONDENTS 

3.2.1 Technical Areas 

SHAC Researchers were asked to choose those areas in which they were "particularly 
interested in obtaining_ information" from a list of selected technical areas in SHAC. 
Both groups ·seemed somewhat more interested in "space heating" (7 of the 9 DOE
Funded SHAC Researchers and 7 of the 9 Non-DOE-Funded SHAC Researchers) than they 
were in the other areas. More than half of the respondents in each group were interested 
in four of the five areas. In each group fewer respondents (4) were interested in "swim- . 
ming pool heating" than in any of the other areas (see Table 3-2). 

Table~-?.. 

Technical 
Area of Interest 

Space Healing · 

Hybrid Systems 

Water Heatinr, 

Space Cooling 

Swimming Pool 
Heating 

AREAS 01" INTEREST: ACTIVE 
SOLAR HEA'l'JliiG AND COOUNG 
RFBEARCHRRS 

Non-
DOE DOE 

Funded Funded 

No. Percent No. Percent 

7 78 7 78 

~ 56 R 89 

5 56 7 78 

5 56 7 78 

4 44 4 44 

At least 1 respondent in each group volunteered an interest in industrial applications. 
Another area of interest volunteered by the Non-DOE-Funded group was agricultural use 
of active solar systems. · 
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3.2.2 Types of Information 

SHAC Researchers were asked to name the information about SHAC that was important 
for them to obtain. In the DOE-Funded group 7 of the 9 respondents volunteered one or 
more items of information which they considered important. One mentioned the need for 
a "professionally-run· center for dependable information." Topics that were volunteered 
by respondents included: market conditions, standards; economics, new work being done, 
cooling. systems, heat pumps, "process units," collectors· (updated information), heat 
transfer media, DOE-sponsored solar update seminars,. and government goals, direction, 
and support. 

All 9 in the Non-DOE-Funded group responded to the question regarding important 
information. Two respondents requested cost information and 2 performance data. 
Information of primary concern to this group also included government activities, con
tracts, descriptions of work, contractors, and future plants. In addition, the following 
topics were named: heating and cooling basics, commercial availability of new products, 
ways to use solar energy, residential energy needs, air and water flow data, hot air sys
tems, fans for active systems, wind power for heating and cooling, Rankine engine 
"absorption" systems, Sterling engine "absorption" systems, and heat storage (pressure 
over different volumes of rock). 

Information that the DOE-Funded SHAC· Researchers volunteered that they needed but 
were not able to get included: current market figures, potential markets (five-year fore
cast), variations in weather conditions for specific sites, control strategies for heat 
pumps, and cooling equipment. One· respondent again stated the need for a central 
information center with a "large amount of information." 

Two Non-DOE-Funded SHAC Researchers needed but were not able to get cost and per
formance data, wind.system design data, methods for averaging insolation data, and data 
on the effect of fog blankets on insolation. 

Choice-Between Specific Needs. A list of 11 types of SHAC information products and 13 
types of SHAC information categories was read to each respondent. Each respondent 
described the usefulness of each particular item by assigning it a value of "essential," 
"very useful," "somewhat useful," or "not at all useful." The results are given in Fig. 3-l 
(DOE-Funded SHAC Researchers) and 3-2 (Non-DOE-Funded SHAC Researchers). For 
the purpose of comparison, Fig. 3-3 shows the results for PHsstve Researchers and 
Fig. 3-4 the results for All Researchers. 

DOE-Fw1ded SHAC Researchers gave both items in the research category high ratings. 
Their five top-rated information categories/products were: 

• Standards, specifications, or certification programs; 

• Design handhooks, installation handbooks, or reference tables; 

• The state of the art; 

• Research In progress; and 

• Manual methods for sizing and predicting performance or costs. 

Non-DOE-Funded SHAC Researchers also gave high ratings to the two· items in the 
research information category. In addition, their five top--rated information category/ 
products included: 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type ot In forma liOn 
or Information Product• 

Information Categories: 

Reaearch Information Categ~ 

The state of the art 

Research in progress 

Cost Information Categories: 

Costs of installing and operating 
a solar system compared to a 
eon•1ont!ona1.svs1em 

Costs and performance of 
l)'Otorm· 

:i!le-SP.eelllc lnlormollon Categ2!!!!A; 
Local building COOt!!:l ur uUn ... t 
regulations affecting siting or 
installation of systems 

Climatological data such as wind. 
weather. or amount of sun~hine 

Marketing Information Categories: 

Marketing statistics and sales 
projections 

tntouuatton 011 how tn market Rnd 

Rank 

3 

3 

6 

6 

6 

11 

17 

~P.II systems including guidelines NA 
on obtaining flnanctal SUJJPOrt 

Other Information Categories: 
Educational institutions and other 
.organizations offering related courses 23 
on system design or application 

Standards. SPHt::ifications, or CP.rtifi-
cation programs for equipment 

Institutional. social. environ-
mental. and legal aspects pf 21 
system applications 

J?:.v(lP.r.tr.d major developments 
during the next lU year!J 

Sular sy:Jtcm proorams. research. 
industries. and markets out:;ide 
the UnitEid States 

6 

16 

Average Usefulness••• 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 

.•. -----
i 

.... 

Number or Responses 

Essen. 
till I 
(4) 

3 

2 

NA 

0 

3 

.. ,., 
u~lul 

(3) 

6 

6 

6 

4 

4 

NA 

4 

3 

5 

Some· Not 
what alell 
uulul 

(2) 

2 

2 

J 

4 

4 

useful 
(1) 

0 

0 

0 

2 

NA NA 

5 2 

2 3 

0 
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: 
Information Products: 

Referenr.e lnfurmation Proctucts; 

1\ bibliography of general readings 

A calendar of cOnferences and 
programs 

A hSt Oj !,Uun .. \...) for ir'tnrmMion 

A I 1st ot· techniCal experts 

u~t~ vi looollo,(t~r~ lu:,ulc!i'l, 
builders. engineers, installers. 
manufacturers, or distributors 

Oescrlotive Information ProducfA: 
A non·technical description of how 

a particUlar system works 

A t~CMfllt..al Ue.ltoripti'J, of ~nw 
a particular system works 

System diagrams or' scnenri:ttics 

Q,es,ign Information Products: 

System design handbooks. installation 
handbooks, or refe(ence tables 
Manual methods for sizing and pre· 

r1ictinq the ~ngineering performance 
or life cycle costs of ~ystt!m~ 

Computer models for sizing and pre
diCting the engineering performance 
or life cycle costs of systems 

21 

11 

14 

17 

17 

24 

G 

17 

14 

i .... 

:· 

3 

2 

0 

0. 

0 

2 

2 

3 

J 

3 

4 

5 

3 

6 

4 

4 

2 

• 
4 

4 .1 

· Each sample frame of users was Questioned on information and information products in lheconte)(l of their specific technology. For example. b!omass sample frames were 
asked about··a bibliography of general readtngs on biomass··. ··a calendar of upcommg biomass conferences and programs", etc. 

2 

0 

J 

2 

· • Rank-Eachmformatton product was assigned a rank based on average usefulness. Thus. the producl with the highest average usefulness was assigned the rank of'"t"": the product 
with the lowest average usefulness would be ranked "'25'" where all items were asked. II two or more information products were tied lor 2nd, they were both assigned a ""2". The next 
htghest rankmg was then asstgned a "4:· 

"' Average usefulness was calculated by assigning the responses on a 1-4 scale from a "'4'" for '"essential" loa "1" lor ··not very useful". 

Figure 3-1. Usefulness of Selected Information Items: DOE-Funded Active Solar 
Heating and Cooling Researchers 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Informs lion 
or Information Product• 

,Information Categories: 

Research Information Categ2.!!!!: 

The state ·or the art 

Research in progress 

Costs of installing and operating 
a solar system compared to a 
conventional. system 

Costs and performance of 
systems 

Slte·SP-:eclflc Information Categories: 
Local building codeS or other 
regutat•ons affecting siting or 
installation of systems 

Climatological data such as wind. 
wearher. or amount of sunshine 

Marketing Information Categories: 
Marketing statistics and sales 
projections · 

Information on how to market and 
sell systems including guidelines 
on obtaining financial support 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 
on system design or application 

Standards. specifications. or certifi
cation programs for equipment 

Institutional. social. environ-
mental.· and legal aspects of 
syste":l applications 

Expected major developments 
during the next 10 years 

Solar system programs. research. 
industries, and markets outside 
the United States 

Tax credits. grants. or other 
economic incentives 

Information· Products: 

Reference Information Products: 

A bibliogrC'phy nf !JP-nf!ral rP.actings 

A calendar of conferences and 
programs 

A list of sources for information 

A hst ot technical experts 

Lists of local lenders. insurers. 
builders. engineers. installers. 
manufacturers, or distrib~tors 

DescriP-tive Information Products: 
A non-technical description of how 

a particular system works 

A technical description of how 
a particular system works 

System diagrams or schematics 
\ 

~_!lgn Information Products: 

Syste.m design handbooks. installation 

Rank 

2 

14 

5 

6 

13 

20 

NA 

22 

6 

J6 

2 

22 

6 

19 

6 

20 

14 

24 

6 

6 

handbooks, or reference tables 6 
Manual methods for SIZing and prt:!· 

dieting the engineering performance 
or fife cycle costs of systems 16 

Computer models for sizing and pre-
dicting the engineering performance 16 
or life cycle costs of systems 
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• Each sample frame of users was Queslioned on information and informa!ion products in the context of their specilic technology. For example. btomass sample frames were 
.uked about··a bibliography ot goner at reading£ on biomass'". "A t:AIP,nr1Ar (tf {tp!::(tming bioman conferences and program£··. otc. 

•• Ra!llo.-E.,t:.hiulutu•.'llil)t1 poOOuGI .. u usig.-.ed .'1 oanlo. ba$ed on average uso!!lulness. Thu$.the pooou..:.t .,.;111 !lie highestavero!!go!! usefulno!!SS ..,.,$ ass1gno!!d the ra~k oi'T'; the product 
with !he lowest average usefulness would be ranked "25" where all items were aslo.ed. I! two or more information proc:lucts were tied lor 2nd. they were both ass1gned a M2·. The next 
highesl ranking was then assigned a "4:· 

••• AveraQP. ti<U>IuJnP.'!.'i 1&"8'!. r:alr:uJaiP.t1 hy A'i'iiQnino lhP. rP_'\flnnY-'1. nn A 1-4 .'ir:AIP.Irnm A "4"•-*'l'lv>nlial'"tn a "1"fnr "nnlvP.ry ti<U>Iul'" 

Figure 3-2. USefulness of Selected Information Items: Non-DOE-Funded Active 
Solar Heating and Cooling R,~liearchers 

25 



TR-747 
S5~1~tl,-------------------

Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information Rank Average Usefulness• .. Number of Responses 

or lnformalion Product• 
Some- Not 

Enen- Very who I atoll 
II• I uutul uaetul uaetul 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 (4) (3) (2) (1) 

Information Categories: 

Research Information Categories: 

The state of the art 11 2 2 3 

Research •n progress 6 

Cost Information Categories: 

Costs of installing and operating 
a solar system compared to a 
conventional sy~tem 

8 2 2 4 

Costs and perlormance of 3 2 1 
syst~ms 

~Qeclflc lnfgrmi!IIQD ~gS&!!!,i 

boc•' ~~~ill!inQ cooes or olhr.r 
8 2 4 regulation::> t~ffP.r:tino sitino or 

ino;tallatinn nf ~v,tom' 

Climatological data such as wind. 6 0 
weather. or amount of sunshine 

Marketing Information Categ~ 
Marketing stattstics and sales 

18 3 projections 
lnlormatton on how to market and 

NA NA NA NA NA sell systems including gu1del1nes 
on obta+ninQ financial suooort 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 23 0 4 4 
on sy:;tem design or appllc.at10n 

Standards. specifications. or certifi- 14 3 0 3 3 
cation programs for equipment 

lnslil••tinn;~l, .50G-i~l. environ-
0 2 6 mental. and legal aspects of 21 

· system applications 

Expected major developments 14 2 3 
dunng the next 10 years 

Solar system programs. research. 
18 ·- 2 3 industr.:ies. and markets outside 

the United States 

Tax cred1ts. grants. or other 2 2 0 
economic incentives 

Information Products: 

AeferE"nce Information Products: 

A bibliography ot general readings 14 4 2 

A calendar of conferences and 14 3 3 2 
programs 

A list of sources lor informat•on 11 2 1 5 1 

A list of techn1ca1 experts 18 \7 4 2 

Lists of local tenoers. insurers. ! 
budders. engineers. installers. 22 0 5 3 
mrlnttfartl+rPrc;;,nr t1istritu•tnrc;; 

DescriP-tive Information Products: 

A non-technical description of how 24 • 0 0 8 
a particular syslem works 

A techmcal desc11ption ot how 6 5 2 
a particular system works 

System d1agrams or schematics 11 4 2 2 

~.!_lgn Information Products: 

System des1gn handbooks. installation 
handbooks, or reference tables 8 2 2 4 
Manual methods for sizing and pre-

dieting the enginooring porlormanco 
6 2 3 3 

or life cycle costs of systems 
Computer models for s1zing and pre-

3 4 u ~ d!cting the engineering porlormanoc 
or life cycle costs of systems ; : 

· each sample Ira me ol users was questioned on informallon and informat•on products in the conte111 of the~r ;pecilic technology. For e•ample, biofnass sample frames were 
asked about·a bibliography ol general readmgs on biomass", "a calendar ol upcom1ng b1omass conferences ana programs-. etc. 

•• Rank-EaCh1nlorma11on product was assigned a rank based on average usefulness. Thus. the product with the highest average usefulness was assigried the rank ol"l": the proc:tucl 
wllh the lowest average usefulness would be ranked "25- wl'lere all items were askea. I! two or more information products were !led lor 2nd. thay were both ass1gnea a "2". The next 
highest ranking was then ass1gned a "4:' 

•• · Average usefulness was calculated by ass•gnmg the responses on a t-4 scale I rom a "4"for "assenhal" to a "1" lor "not very uselul-. 

Figure 3-3. Usefulness of Selected Information Items: Passive Researchers 
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Question #8. I will read a list of potential information or information products on solar· systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

TR-747 

Type of Information Rank Average Usefulness••• Number ol Responses 

or Information Product• 

Information Categories: 

Research Information Categories: 

The state of the art 

Research in progress 

Costs of installing and operating 
a solar system compared to a 
conventional system 

Costs and performance of 
systems 

Slte-SP-eclllc rnrormalion Catenortes: 
Local building codes or other 
reaul;tlinns affecting siting or 
installation of systems 

Climatological data such as wind. 
weather. or amount of sunshine 

Marketing Information Categ~ 
Marketing statistics and sales 
projcctium; · 

Information on how to market and 
sell systems including guidelines 
on obtainmg financial support 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 
on system design or application 

Standards. specificatrons. or certifi
cation programs for equipment 

Institutional. !;Ocial. environ-
mental. and legal aspects of 
system applications 

Expected major developments 
during the next 10 years 

SOlar system programs. research. 
industries. and markets outside 
the United Stole~ 

Tax credits. grants·. or other 
economic incentives 

Information Products: 
Reference Information Products: 

A bibliography of general readings 

A calendar of conferences and 
programs 

A list of sources for information 

A hst ot technical experts 

UBIO of loool lond•.u£', i•rt:u•Wt~. 
builders. engineers. installers. 
manufacturers, or distributors 

DescriP-tiVe Information Products: 
A non-technical description of how 

a particular system works 

A technical description ol how 
a particular system wOrks 

System diagrams <;>r schematics 

R_e.!_lgn lnloritmllon Products: 

System design handbooks. installation 
handbooks. or reference tables 
M;muRI methnrl!i. fnr sizino and pre-

dieting the engineering performance 
or life cycle costs of systems 

Computer models for sizing and pre-
dieting the engineering performance 
or life cycle costs of systems 

2 

4 

20 

]q 

23 

24 

17 

18 

5 

22 

15 

16· 

10 

6 

11 

20 

25 

8 

13 

12 

9 

13 

Some-
EaMn· .... ...... 

tlal useful useful 
1.0 1.5 2.0 2.5 3.0 3.5 4.0 (4) (3) (2) 

34 93 44 

33 102 39 

32 70 45 

39 78 49 

19 38 58 

34 55 46 

14 ~R 56 

0 

26 99 

18 55 53 

13 51 73 

24 88 51 

13 51 68 

27 44 52 

i 

15 55 89 

19 69 11 

23 79 .67 

16 66 72 

12 39 56 

3 18 62 

18 84 63 

14 62 78 

17 67 65 

30 65 53 

51 
i 28 62 ; 

· Each sample Ira me ol users was quesltoned on inlormation and information products rn the context of their specific technology, For example. biomass sample frames were 
·asked aboul"a tubhography of general read•ngs on biomass·. ··a calendar of upcorrung b•omass conferences and programs-. etc. 

Not 
at all 

uteful 
(1) 
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16 

14 

48 

28 

38 
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5~ 

37 

26 

17 

48 

40 

22 

2£ 

11 

27 

39 

'70 

16 

25 

31 

33 

40 

•• Rnnk-Eachtnlormallon product was assigned a rank based on average usefulness. Thus. the producl with the higheslaverage usefulness was assigned the rank ol"l": the product 
wotn the lowest average uselutness would be ranked "25" where au •terns were asked. II two or more inlormalion products were tied for 2nd, they were both assigned a "2". The next 
h1ghes1 ranlung was then asstgned a "4:' 

· ·• Average usefulness wa.< calculated by assigning the responses on a 1·4 scare from a "4" tor "essential" to a .. , .. lor "not very useful". 

Figure 3-4. Usefulness of Selected Information Items: All Researchers 
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• Expected major developments during the next 10 years, 

• Calendars of conferences and programs, and 

• Costs and performance of systems. 

DOE-Funded SHAC Researchers assigned the lowest relative ratings to: 

• A nontechnical description of how a particular system works; 

• Eduontionnl inotitutions and other organi:t..l:tquws uff~riug courses; 

• Instituti'onal, social, environmental, and legal aspects; and 

• A bibliography of general readings. 

Non-DOE-Funded SHAC Researchers assigned their lowest relative ratings to: 

• A nontechnical description of how a pru:ticular system works; 

• Educational institutions and other organizations offering courses; 

• Solar energy programs, research, industries, and markets outside the United 
States; 

• Marketing statistics and sales projections; and 

• Lists of technical experts. 

Statistical tests indicated that for DOE-Funded SHAC Researchers differences between 
the five .highest-rated and four lowest-rated items were significant (P 0.05). Similarly, 
differences between the five highest-rated and five lowest-rated items for Non-DOE
Funded SHAC Researchers were statistically significant (P 0.05) except for the com
parison between "marketing statistics"· versus "the state of the art" and "expected major 
developments." · 

The low ratings for "educational institutions" and "a nontechnical description," which 
were found for both groups of SHAC Researchers were typical of All Rf'.searchers. This 
probably reflects relatively high educational levels of Researchers as well, as high levels 
of technical involvement. 

It should be noted that these lower-rated items were not necessarily of no worth to the. 
SHAC Researchers. For example, 2 of the 9 (22%) DOE-Funded SHAC Resarchers and 2 
of the 9 (22%) Non-DOE-Funded SHAC Researchers thought "educational institutions ••• 
offering courses" was "very useful." Thus, these information categories/products could 
be useful to some SHAC Researchers but were of a lower relative priority to the entire 
group. 

Statistical tests were ~so used to determine whether the DOE-Funded SHAC 
Researchers rated any of these information items significantly higher (or lower) than 
they were rated by the Non-DOE-Funded SHAC Resear·chers, or whether either of these 
groups differed significantly from Passive Researchers or All Researchers. Some groups, 
however, tended to give higher scores in general than did other groups. To compensate 
for this effect, thes~ statistical tests compared the "relative rating" given by one group 
to the "relative rating" given by the other groups. The procedure for calculating the 
relative rating· is described in Appendix E. The average overall rating both SHAC 
Researchers gave to all items was 2.56; for Passive Researchers it was 2.42; for All 
Researchers, 2.41. 
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No statistically significant differences were found in comparing the results for DOE
Funded SHAC Researchers to those for Non-DOE-Funded SHAC Researchers, nor in 
comparing the results of each group of· SHAC Researchers to those for Passive 
Researchers. Although the results were not statistically significant, Non-DOE-Funded 
SHAC Researchers were relatively more interested in "calendars,'' "lists of ·sources for 
information," and "system diagrams or schematics." IThe first two seemed to support a 
finding observed in other technologies that Non-DOE-Funded Researchers seemed to feel 
less secure than DOE-Funded Researchers that they were obtaining all of the information 
that was available [7]. The DOE-Funded Researchers seemed to be relatively more 
interested in "costs of installing" and in "manual methods~" 

In comparing the results for the two groups of SHAC Researchers (Total SHAC 
Researchers) to those for Passive Researchers, statistical tests indicated that Total 
SHAC Researchers rated "climatological data" significantly lower (P<0.05) than did 
Passive Researchers. Although results were not significant, Passive Researchers seemed 
less interested in "state of the art," "standards, (etc.)," and "expected developments," but 
in ore jnterested in "tax credits, (etc.)" and "con;tputer models." · 

In comparing the results of e~ch of these two groups of SHAC Researchers to All 
Researchers, DOE-Funded SHAC Researchers were found to rate "standards, (etc.)" sig
nificantly (P< 0.05) higher than did All Researchers. Total SHAC Researchers rated 
"local building codes" and "design handbooks" significantly higher (P<0.05) than did All 
Researchers. These results may reflect SHAC's status as one of the few solar technol
ogies that is already in the commercialization stage. 

3.3 ACQUISITION OF INFORMATION BY Rm;PONDHNTS 

3.3.1 Use of Selected Information Sources 

SHAC Researchers were asked which of 18 different potential sources of solar informa
tion had they used in the past few years. For this question the respondents were not 
asked if they had obtained information on SHAC, but instead were asked if they had 
obtained any solar information from each specific source. Thus, the question sought to 
determine which information sources were the most familiar to respondents. The results 
for the DOE-Funded And Non-DOE-Funded groups are shown in Figs. 3-5 and 3-6. For 
comparison, Figs. 3-7 and 3-8 show the results for Passive Researchers and All 
Researchers. 

The information sources mentioned most often by DOE-Funded SHAC Researchers were: 

• The Government Printing Office (GPO); 

• An installer, builder, designer, or manufacturer; . 

• Workshops, conf erP.nC!Pric;, or training sessions; 

• Directly from the U.S. Depru:tment of Energy (DOE); 

• Private solar energy or environmental organizations; and 

• The Solar Energy Industries Assocation (SEIA). 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes 

0 10 

Public Media: 

Radio or TV Not Asked 

Periodicals. newspapers or magazines Not Asked 

Private Solar-Involved Organizations: 

Private solar energy or environmental organizations 
I 

The local chapter or national headquarters of International 
Solar Energy Society (ISES). including their publications 

The local chapter or national headquarters of Solar Energy 
I 

Industries Association (SEtAl. including their publications 

Contacts with Professionals: 

An installer. builder, designer or manufacturer of solar systems 
I 

Workshops, conferences or training sessions 

Information Services•: 

Your organizational .library or a local library 

A commercial data base: for example. Lockheed, SDC. BRS 

Smithsonian Science Information Exchange (SSIE). 
I 

A Federal library or information center: for example, the National 
Agricultural Library or the Environmental Data System I 
The Government Printing Office (GPO) 

I 
National Technical Information Service (NTIS). 

Technical Information Center at Oak Ridge (TIC) 

Government Solar-Involved Organizations 

·Directly from the U.S. Department of Energy 
I .. 

National Solar Heating & Cooling Information Center 
I 

Regional Solar Energy Centers , I 
State Energy or Solar Offices 

Other: 

Some other state or local government office or publication 

A oublic·utility r.ompany 

Services and centers whose primary purpose is to disseminate information. 
These data are based upon a total of 9 respondents. 
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Figure 3-5. Use of Selected Information Sources: DOE-Funded Active Solar 
Heating and Coolin.g Researchers 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes·· 

0 10 20 30 40 50 60 70 80 90 100 

Public Media: 

Radio or TV Not Asked 

Periodicals. newspapers or magazines Not Asked 

Private Solar-Involved Organizations: 

Private solar energy or environmental organizations 
I 

The local chapter or natiqnal headquarters of International 
Solar Energy Society (ISI::S). including ttu"ir publications I 
The local chapter or national headquarters of Solar Energy 
Industries Association (SEIA). including their publi.;atiOI1S 

Contacts with Professionals: 

An installer. builder. designer or manufacturer of solar systems 
I 

Workshops. conferences or training sessions 

nlormation Services•: 

Your organizationai library or a local library 
L 

A commercial data base: for example. Lockheed. SOC. BAS 

Smithsonian Science Information Exchange (SSIE) 
I 

A Federal library or information center: for example, the National 
Agricultural Library or the Environmental Data System I 
The Government Printing Office (GPO) 

L 
National Technical Information Service (NTIS) I 
Technical Information Center at Oak Ridge (TIC) 

G 
.. 

overnment Solar-Involved Organizations 

Directly from the U.S. Departmenl·of Energy 
I 

National Solar Heating & Cooling Information Center 
L 

Regional Solar Energy Centers 

State Energy or Solar Offices 

0 ther: 

Some other state or local. government office or publication 

A public utility company 

Services and centers whose primary purtJuSe is to disseminate information. 
These data are based upon a total of 9 respondents. 
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Figure 3-6. Use of Selected Information Sources: Non-DOE-Funded Active Solar 
Heating and Cooling Researchers 

31 

I 



$=~~~-~ ------------------------=-TR=-___:7~47 
-...;::=~ 

Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources 

0 10 

Public Media: 

Radio or TV 

Periodicals. newspapers or ma~azines 

Private Solar-Involved Organizations: 

Private solar energy or environmental organizations 

The local chapter or national headquarters of lntP.rnAtion~l -· 

3ul;,~r Energy Society (ISES). including their publications 

The local chapter or national headquarters of Solar Ener~y 
lndu~trics Association (SEIA). including their publications 

CQnt:~oto with ProfcJ~iufoal~. 

An installer, builder. designer or manufact.urer of solar system~ 
I 

Workshops, conferences or training sessions . 

Information Services•: 

Your organizational library or a local library 

A commercial data base: for example, Lockheed. SOC, BAS 

Smithsonian Science Information Exchange (SSIE) ~ A Federal library or information center: for example, the National 
Agricultural Library or the Environmental Data System 

The Government Printing Office (GPO) 
I 

Nati6nal Technical Information Service (NTIS) 
I 

Technical Information Center at 'Oak Ridge (TIC) 

G overnment Solar-Involved Organizations 

Directly from the U.S. Department of Energy 

National Solar Heating & Cooling Information Center 

I 
Regional Solar Energy Centers 

I 
State Energy or Solar Offices 

0 ther: 

~ome othe,. slal!o! or local government office or publication 

I 
A public utility company 

I 

Services and centers whose primary purpose is to disseminate information. 
These data are based upon a total of 9 respondents.' 
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Figure 3-7. ·use of Selected Information Sources: Passive Researchers 
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'Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes 

0 10 20 30 40 50 60 70 80 90 100 
I i I 

Public Media: ' 
I 

' 
Radio or TV 

I I 

Periodicals, newspapers or magazines ' ' 

' I 
Private Solar-Involved Organizations: 

I I 
.I 

I I 

' /I I 

Private solar energy or environmental organizations 

The local chapter or national headquarters of International I I 
I 

Solar Energy Society (ISI!S).Inc:lutlioo!J II1Hi1 l)ublication~ 

The local chapter or national headquarters of Solar Energy I ' 
Industries Association (SEIA). including their publications 

I 
I 

Contacts with Professionals: I : 
I 

' I I I I 

An installer, builder, designer or manufacturer .ot'solar systems I 
I 

Workshops, conferences or training sessions 
I : 

I 
I ' Information Services*: ' I I ' I I ' I ·' ' ' I 

Your organizational library or a local library 
I : I 

I 

A commercial data base; for example, Lockheed, SOC, BAS I I 
I 

I' 

' 
I 

Smithsonian Scienr.P. Information Exchange (SSIE) I ' 
I 

' ' ' 
I ' I 

' ' A Federall.ibrary or information center; for example, the National I 

Agricultural Library or the Environmental Data System I 

I ' The Government Printing Office (GPO) I 

I I 

. National Technical Information Service (NTIS) 
I 
I 

' I I I 

Technical Information Center at Oak Ridge (TIC) I ' 
I I 

I I 

I ' Government Solar-Involved Organizations I 
I 

I 
I I I 

' I 

Directly from the U.S. Department of Energy 
I ' 

National Solar Heating & Cooling Information Center ' : 
I I I 

Regional Solar Energy Centers ' ' I 

I ' 
' I 

State Energy or Solar Offices ' I 
' I 

0 ther: I I 
I 

' ' I 
Some other state or local government office or publication ' I 

' ' ' I 

A public utility company 
I 
I 

I 
I 

' I 
' 
' ; 
I 
I 
I 

' 

S~rvices and centers whose primary purpose is to disseminate Information. 
These data are based upon a total of 181 respondents. · 

Figure 3-8. Use of Selected Information Sources: All Researchers 
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Those mentioned most often by Non-DOE-:Funded SHAC Researchers were: 

• · An installer, builder, designer, or manufacturer; 

• Workshops, conferences, or training sessions; 

• The National Solar Heating and Cooling Information Center (NSHCIC); and 

e GPO. 

Most of these sources had also been used by at least half of All Researchers. The high 
level of familiarity with SEIA by DOE-Funded Researchers and with NSHCIC by Non
DOE-Funded SHAC Researchers was not typical of All Researchers, however. This level 
of familiarity was shared only by Passive Researchers. The result might be expected as 
both active and passive heating and cooling are the purview of NSHCIC. 

The information sources used least often by DOE-Funded SH AC Re.c:;earchers were: 

• Smithsonian Science Information Exchange (SSIE), 

• Regional Solar Energy Centers (RSECs), 

• State energy or solar offices, and 

• Some other state or local governm.ent office or p~blication. 

The information sources mentioned least often by Non-DOE-Funded SHAC Researchers 
were: 

• SSIE, 

• Technical Information Center (TIC), and 

• RSECs. 

The low level of use of SSIE by both groups might be a bit surprising considering that one 
of the categories of information of most usP. to thPs~;> groups wa5 "research in progrcoo." 
It appears that both groups, but especially the Non-DOE-Funded SHAC Researchers (with 
low ratings for TIC), may have inadequate access to sources for research in progress 
information. No one volunteered (see Section 3.2.2) research in progress information, 
however, as information they were unable to get. The low familiarity with the RSECs 
was typical of Researchers generally and reflected the orientation of t.hP. RSECs toward 
commercialization. · 

No significant differences were found between SHAC and Passive Researchers in the 
information sources they had used. There were some significant (P<0.05) differences, 
however, between SHAC Researchers and All Researchers: both DOE-Funded and Non
DOE-Ftinded SHAC Researchers were more likely than were All Researchers to have 
used NSHC~C and SEIA. The Non-DOE-Funded group was also more likely than were All 
Researchers to be familiar with "an installer, (etc.)" and the RSECs as sources of infor
mation. Total SHAC Researchers (the two groups combined) were significantly (P< 0.05). 
more likely than were All Researchers to have used "a commercial data base" and DOE. 
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3.3 .. 2 Membership in Solar-Interested Organizations 

Seven of the 9 DOE-Funded SHAC Researchers interviewed were members of a profes
- sional, technical, or other organization with an interest in solar energy. These organiza

tions (arid the number of times mentioned) included: 
~ . 

• American Ceramic Society; 

• American Optical Association; 
.. 

• American Physical Society; 

• American Society of Heating, Refrigerating and Air Conditioning Engineers 
(ASH RAE); 

• American Society of Mechanical Engineers (ASME) (2); 

• American Society for Testing and Materials; 

• Georgia Solar Energy Assocation; 

• .International Solar Energy Society (ISES) (3); 

• Michigan SEIA; 

• SEIA; and 

• Southern California So~ar Energy Association • 

. Also mentioned were some organizations which the authors could not verify. These 
included "ASC" and "MASEC." 

Six of the 9 Non-DOE-Funded SHAC Researchers mentioned· belonging to: 

• Alternate Energy Resources Organization, 

• ASHRAE, 

• ISES, 

• . Institute of Electrical and Electronics Engineers (2), 

• New Mexico Solar Energy_Association, 

• so~ar Engineering Society, and/or 

• SEIA. 

Also mentioned were some organizations . which the authors could not verify. These 
included "ASEE" (either the American Society. for Engineering. Education or for Environ
mental Education?) and "AMME." The only organizations mentioned by more than 2 
respondents (both groups combined) were ISES and SEIA, although 3 mentioned local solar 
energy assocations. · 

3.3.3 · Exposure to Publications on Solar Energy 

During the past 6 months, all 9 DOE-Funded Researchers and all 9 Non-DOE-Funded 
Researchers had read publications that included information on SHAC. These publica
tions (and the number mentioning each) included for DOE-Funded SHAC Researchers: · 
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• ASHRAE Journal; 

• American Society of Safety Engineers Journal; 

• DOE publications; 

• Energy Insider; 

• Heating, Piping and Air Conditioning; 

• ISES publications; 

• Mayor's Energy Office publications (Los Angeles, California); 

• Popular Science; 

• Scientific American; 

e RolRr AgP. (4); 

• Solar Energy; 

• Solar Engineering (2); 

• Solar Heating and Cooling; and 

• Southern California Solar Energy Assocation publications. 

Also mentioned was "Solar," a publication that could not be verified by the authors. 

The Non-DOE-Funded SHAC Researchers had read: 

• DOE publications (3), 

• Electric Power Research Institute Journal, 

• Northeast Solar Energy Center publications, 

• ~~1.~! Age, 
• Solar. En&i;neering (2 ), 

• Solar Heating and Cooling, 

e S~_:-_!i_ll}eS (AERO), and 

• Sunworld. 

Also mentioned was "Solar" and "NSERI," publications that could not be verified by the 
authors. · 

3.3.4 Use of Special Acquisition Methods 

The respondents were asked whether they had obtained any information (not just SHAC 
or solar energy) in the past year by computer terminal; by Computer Output Microform 
(COM), or by other microform (e.g., microfiche, microfilm sheets or rolls). Non
DOE-Funded SHAC Researchers were more accustomed to using these special acquisition 
methods than were toe DOE-Funded group, and than were All Researchers. Six of the 9 
Non-DOE-Funded SHAC Researchers had used computer· terminals within the past year, 
compared to 4 Of the 9 DOE-Funded SHAC Researchers. While none of the DOE-Funded 
group had used COM, 2 of the Non-DOE-Funded group had done so. In addition, more (4) 
of the Non-DOE-Funded Researchers than DOE-Funded Researchers (2) had .used other 
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microforms. All Researchers made less use of computer terminals than did either group 
of SHAC Researchers-34% (62 of the 181) of All Researchers. Nine percent (16 of the 
181) of All Researchers had used COM and 72 of the 181 (40%) had used other 
microforms. 

3.4 SUMMARY AND COMMENTS 

Eighteen active solar heating and cooling researchers were interviewed. Nins of them 
had received DOE research funding, and nine had not. These researchers were employed 
by manufacturers, universities, research institutes, utility companies, and municipal
ities. They considered themselves very involved with and very informed about SHAC. 

SHAC Researchers attributed the most importance to information ~bout: 

• SHAC research in progress; 

• The state of the art in SHAC; 

• Standards, specifications, or certification programs for SHAC systems; 

• SHAC system design handbooks, installation handbooks, or reference tables; 

• Expected major developments in SHAC during the next 10 years; 

• Costs and performance of SHAC systems; and 

·• Local building codes or regulations for SHAC systems. 

DOE-Funded SHAC Researchers also· gave high ratings to: 
' 

• Manual methods for sizing and predicting performance or costs of SHAC systems. 

Non-DOE-Funded SHAC Researchers also gave high ratings to: 

• Calendars of SHAC conferences and programs; 

• Lists of sources for information on SHAC; and 

• Tax credits, grants, or other economic incentives for SHAC systems. 

They gave low ratingS to information on "a nontechnical description," "educational insti
tutions," "institutional, social ••• aspects," "a bibliography of general readings," "solar 
energy programs, research~ •• outside the United States," "marketing statistics," and 
"lists of technical experts." 

SHAC Researchers (either DOE-Funded or Non-DOE-Funded) displayed marked similari
ties in their informl;ltion needs and information habits. There seemed to -be some 
evidence of one important difference: that, as in other technologies l?tudied, the Non-. 
DOE-Funded Researchers seemed to feel less secure that they were obtaining all of the 
information available [7]. They differed from All Researchers in ways that are assumed 
to relate to the readiness for commercialization of these technologies as compared to 
other solar technologies. 

Both groups of SHAC Researchers (but especially the Non-DOE-Funded group) were 
familiar with a wide r,:mgP. of solar information sources but also expressed a need for 
more information sources and more information ·than they were currently getting. 
Climatological, cost, and performance data all presented unmet information needs. 
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SHAC Researchers most often received information through "an installer, builder, 
designer, or manufacturer," GPO, and "workshops, conferences or training sessions." The 
DOE-Funded group also relied on DOE and private solar organizations. Most respondents 
belonged to a number of organizations, professional ·and solar-specific, from which they 
obtained solar information. 
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SECTION 4.0 

ACTIVE SOLAR HEATING AND COOLING MANUFACTURER REPRESENTATIVES 

4.1 DESCRIPTION OF RESPONDENTS 

4.1.1 Description of Sample 

This section describes the combined results of four telephone studies to determine the 
needs of representatives of manufacturers of active solar heating and cooling (SHAC) 
components and systems for information on SHAC. A total of 34 representatives of 
SHAC Manufacturers were interviewed. Data from Total SHAC Manufacturer Represen
tatives were originally coUected in the following groups: 

1. Representatives of SHAC Heating/Cooling System Manufacturers, 

2. Representatives of SHAC Water Heating System Manufacturers, 

3. Representatives of SHAC Nonconcentrating Collector Manufacturers (who did 
not produce systems), and 

4. Representatives of SHAC Other Component Manufacturers (who did not produce 
systems or collectors). 

The exact definitions of these four groups are given below. Occassionally the text will 
refer to a subset of the total, Total SHAC Collector Manufacturer Representatives, 
which consists of the first three of the four groups: representatives of manufacturers of 
SHAC Heating/Cooling Systems, SHAC Water Heating Systems, and SHAC Nonconcen
trating Collectors. 

SHAC Heating/Cooling System Manufacturer Representatives produced active solar 
heating·· and cooling systems. They may not all have necessarily produced collectors but, 
instead, may have had ~hem produced by a subcontractor. The sample frame for SHAC 
Heating/Cooling System Manufacturer Representatives was constructed from the Solar 
Energy Information Data Base (SEIDB) Manufacturers Data Base [8). Manufacturers·with 
products specified as space heating systems or climate control systems were included, 
but some of these manufacturers produced hot water systems as well. Duplicates with 
all other Manufacturers sample frames were eliminated. Entries with no contact name 
were removed. After all adjustments were made, 9 interview candidates were randomly 
selected from a sample frame of 55 names. 

SHAC Water Heating System Manufacturer Representatives produced active solar hot 
water systems •. They may n~t all have necessarily produced collectors but, instead, may 
have had them produced by a subcontractor. The sample frame was also constructed 
from the SEIDE- Man!Jfacturers Data Base. Manufacturers were selected who produced 
domestic hot water systems but not space heating systems or climate control systems. 
Duplicates with aii other manufacturers' sample frames were eliminated. Entries with no 
contact name were removed. After all adjustments were made, 9 interview candidates 
were randomly selected from a sample frame of 72 names. 

SHAC Nonconcentrating Collector Manufacturer Representatives produced active solar 
nonconcentrating collectors, but not complete systems (with the exception of swimming 
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pool heating systems). The sample frame was constructed from the SEIDB Manufacturers 
Data Base. Manufacturers who produced one or more of the following were chosen: flat
plate collectors (liquid or air), liquid type collectors; freon charged collectors, or special 
liquid collectors. Manufacturers of concentrating collectors, space heating systems, hot 
water systems, or climate control systems were eliminated. Manufacturers without a 
contact name were eliminated. After all adjustments were made, 11 interview candi-' 
dates were randomly selected from a sample frame of 50 manufacturers. 

The SHAC Other Component Manufacturer Representatives group consisted of manufac
turers of components (other than solar collectors, reflectors, and refractors) but not 
complete systems. The sample frame was also constructed from the SEIDB Manufac
turers Data Base. Manufacturers of hot water systems, climate control systems, space 
heating systems, nonconcentrating collectors, concentrating collectors, and reflectors 
and refractors were eliminated. Entries were eliminated if no contact name was listed 
or if the only products listed were one of the following: AC-DC inverters, computP.r 
programs, educational packages, valves, or meters. Manufacturers who produced one or 
more of the following were used: heat exchangers, heat recovery systems, radiant 
panels, sunlight sensors, solar sensors, power conversion equipment, thermochemical 
storage systems, water chillers, air handling equipment; liquid handling equipment, heat 
transfer fluids, tank insulation, heat pumps, solar controllers, heat storage units, heat 
storage unit insulation, phase change storage modules, heat flow sensors, sun tracking 
devises, electrical storage systems, liquid storage tanks, or collector insulation support 
systems. After all adjustments were made, 5 interview candidates were randomly 
selected from a sample frame of 90 manufacturer representatives. 

Respondents. In making the telephone calls to contact the randomly selected interview 
candidates, it sometimes occurred that the person could not be reached. In this event 
another randomly selected name was substituted for the original name. When individuals 
were contacted, it was verified that the company they worked for was really a SHAC 
Manufacturer and that they would be needing information on SHAC within the next 
year. If they were not both involved a.nd needing informAtion, t.hP.y were asked if they 
could refer the interviewer to someone ~lse in their organization who would be an appro
priate respondent. If such a referral was made, a call was then made to this new candi
date; if no intraorganizational referral was made, a new candidate was randomly selected 
from the sample frame. The results of this process may be seen in Table 4-1. 

Comparisons. For additional insight into the informRtion _needs. and the information 
habits of these representatives of Total SHAC Manufacturers, the results are compared 
to those of representatives of Passive Manufacturers and of All Manufacturers. Total 
SHAC Collector Manufacturer Representatives are also compared to Concentrating 
Collector Manufacturer RepresentAtives. The Concentrating Collector Manufacturer 
Representatives consisted of representatives of manufacturers of concentrating collec
tors, reflectors, and refractors; technologies more commonly used with solar thermal 
electric and industrial p'rocess heat systems. In· performing any statistical comparisons, 
the totals for Total SHAC Manufacturer Representatives have been subtracted from the 
totals for All Manufacturer Representatives. The list -of_ groups contained in All Manu
facturer Representatives can be found in Fig. F-2 of Appendix F. The data for these 
groups and combinations can be found in Appendix F. 
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Table 4-1. COMPLETION OF INTERVIEWS: TOTAL ACTIVE SOLAR HEATING 
AND COOUNG MANUFACTURER REPRESENTATIVES 

Event 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate termination 
ContaCt attempted: could n~t reach candidate within three 

attempts or before interviews were completed 

· Subtotal 

Contact attempted: invalid candidate (e.g., .not a SHAC 
manufacturer, no telephone) 

TOTAL 

Sample frame error ratea .(Percent) 
Completion rateb (Percent) 

ainvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

4.1.2 Gurrent Status of Respondents 

Number of 
Candidates 

21 
13 

1 

4 

39 

13 

52 

25 
87 

Role. All 9 of the SHAC Heating/Cooling System Manufacturer Representatives manu
factured space heating systems, and 4 of the 9 manufactured space cooling systems. 
Eight of the 9 SHAC Heating/Cooling Systems Manufacturer Representatives also manu
factured domestic hot water systems, and 6 manufactured other components. 

All 9 of the SHAC Water Heating System Manufacturer Representatives interviewed 
manufactured liquid collector, domestic hot water systems. Six of the 9 manufactured 
liquid flat plate collectors, three also manufactured swimming pool heating systems, and 
4 also manufactured other components. 

·. 
Nine of the 11 SHAC Nonconcentrating Collector Manufacturer Representatives manu
factured collectors for liquid systems and 2 of the .11 manufactured collectors for air 
systems. None manufactured heating/cooling systems or domestic hot water systems. 
Five of the 9 also manufactured swimming pool heating systems and 4 of the 9 manu
factured other components. 

Types of components manufactured by Other Component Manufacturer Representatives 
included: instrumentation and measurement equipment (3), valves (2), pyranometers (2), 
piping, fiberglass glazing, fittings, joints, insulation, storage tanks, control units·, pre
fabricated ducting, actuators, thermometers, back-up heaters, net radiometers, 
pyrheliometers, and thermal sensors. · 

Involvement. Of the Total SHAC Manufacturers, 26 of the 34 (76%) representatives felt 
that they were "very involved'' in SHAC, and 4 of the 34 (12%) felt they were "moder
ately involved." The level of involvement by Total SHAC Manufacturer Representatives 
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did not significantly differ from that of Concentrating Collector Manufacturer Repre-
sentatives, of Passive Manufacturer Representatives, or of All Manufacturer Representa-
tives. Table 4-2 compares the levels of informednes8 of the various groups of manufac-
turers. 

Table 4-2. LEVELS OF INVOLVEMENT: ACTIVE SOLAR HEATING AND COOUNG 
MANUFACTURER REPRESENTATIVES 

Very Moderately Slightly Not at All 
Involved Involved Involved Involved 

Manufacturer Group 
Per- Per- Per- PP.r-

No. cent No. cent No. cent No. cent 

Total SHAC Collectors 23 79 3 10 2 7 0 0 
SHAC Heating/Cooling 

Systems 7 78 1 11 1 11 .0 0 
SHAC Water Heating 

Systems 5 56 2 22 1 11 0 0 
SHAC Nonconcentrating 

Collectors 11 100 0 0 0 0 0 0 
SHAC Other Components 3 60 1 20 1 20 0 0 

Total SHAC Manufacturers 26 76 4 12 3 9 0 0 

Concentrating Collector 
Manufacturers 7 88 1 13 0 0 0 0 

Passive Manufacturers 7 78 1 11 1 11 0 0 

All Manufactut•ers 77 80 10 10 7 7 1 1 

Informedness. Of the Total SHAC Manufacturers, 28 of the 34 (82%) representatives felt 
they were "very informed," and 5 of the 34 (15%) were "moderately informed." The level 
of informedness of'Total SHAC Manufacturer Representatives did not differ signifir.tmtly 
from that of Concentrating Collector Manufacturer Representatives, of Passive Manu- . 
facturer Representatives, or of All Manufacturer Representatives. Table 4-3 compares 
the levels of informedness of the six manufacturer groups. 

Need for Information. All respondents indicated they would need information on active 
·solar heating and cooling either on the job and/or outside the job. On the job, 33 of the 
34 (97%) of Total SHAC Manufacturer Rep·resentatives expected to need information. 
Eighteen of the 34 (53%) Tot8.1. SHAC .Manufacturer Representatives also expected to 
need information on SHAC outside the job. 
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4.1.3 Background of Respondents 

Nineteen (56%) of the representatives of Total SHAC Manufacturers held bachelor's 
degrees, 6 (18%) held masters degrees, and 1 held a doctoral degree. The educational 
level of Total SHAC Manufacturer Representatives did not differ from that of Concen
trating Collector Manufacturer Representatives or of Passive Manufacturer Representa
tives. The degree field most common to the SHAC Manufacturer Representatives was 
engineering, received by 7 of the ·26 (27%) respondents with degrees. Another 4 manu
facturer representatives received degrees in business. The remaining 15 respondents had 
received degrees In various fields including: architecture (2), chemistry (2), manage
ment, banking, law, education, marine transportation, marine science, aeronautics, geol
ogy, hist()ry, and physics. One received his most recent degree over 30 years ago, 10 
from 20-30 years ago, 6 from 10-20 .years ago, and 10 within the past 10 years. The 
educational level and the year of most recent degree for Total SHAC Manufacturer 
Representatives did not differ significantly from those of Concentrating Collector Manu
facturer Representatives nor those of Passive. Manufacturer Representatives. The 
degree field for Concentrating Collector Manufacturer Representatives was also predom
inantly engineering. For Passive Manufacturer Representatives, however, only 1 of the 9 
had an engineering degree, with 4 of the 9 having degrees in chemistry. 

Professional experience was dispersed among the group, with 1 in his/her current profes-· 
sion for 2 or fewer years, 12 for 3-5 years, 10 for 6-10 years, and 11 for over 10 years. 
Similarly, the professional experience of Concentrating Collector Manufacturer Repre
sentatives and Passive Manufacturer Representatives also varied widely. As their cur
rent profession, 12 of the 34 representatives of Total SHAC Manufacturers mentioned 
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they were in management, 12 were engineers, and the other 10 mentio11ed manufacturer 
(4), solar energy specialist (2), marketing (2), architect (1), and salesman (1). · 

4.2 INFORMATION NEEDS OF RESPONDENTS 

4.2.1 Technical Areas 

R.epresentatives of SHAC Heating/Cooling System Manufacturers and SHAC Water 
.Heating System Manufacturers were asked. to choose those areas in which they were 
"particularly interested in obtaining information" from a list of five selected technical 
areas of SHAC. As would be expected, interest was dominant iri "water heating" and 
"space heating," the. two product areas their companies are currently actively manufac
turing. Conversely, the least interest was for "space cooling" systems (see Table 4-4). 

Ta.ble 4-4. AREAS OF INTEREST: ACTIVH SOLAR HEATING AND 
COOUNG SYSTEM MANUP ACTURHR REPRESENTATIVES AND . . 
ACTIVE SOLAR WATER HEATING SYSTEM MANUFACTURER 
REPRESENTATIVES . 

Heating/Cooling Systems Water Heating Systems 
Technical Area of Interest 

No. Percent No. Percent. 

Total ;Respondents 9 100 9 100 

Water Heating 7 78 9 100 
Space Heating 9 100 7 78 
Swimming Pool Heating 5 56 5 56 
Hybrid Systems 4 44 6 67 
Space Coull ng 6 6'/ 2 22 

Two representatives of SHAC Heating/Cooling SysteiJl Manufacturers volunteered that 
they were also interested in info~mation on process heating and on hybrid systems com
bining photovoltaics and space heating. SHAC Water Heating System Manufacturer 
Representatives did not mention any other areas of interest. 

4.2.2 Types of Information. 

Representatives of SHAC .Manufacturers were asked to name the information about 
SHAC that was important.J<Jr. them to obtain. Of Total SHAC Manufacturer Representa
tives, 31 of the 34 (91%) volunteered one or more items of information they considered 
important. Seven felt marketing information was important (including sales trends, 
market analysis, pricing, and how to sell). This seemed ·to be a typical r.esponse for 
manufacturer representatives; for example, Passive Manufacturer Representatives also 
mentioned marketing information as a high priority need. Other topics cited as impor
tant by Total SHAC Manufacturer Representatives included: new products/new devel
opment and design breakthrqughs (4), government and financial incentives (3), nontech
nical descriptions (3), standards (2), cost information (cost versus efficiency of systems 
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and comparative costs of collectors) (2), insolation data (2), and 1 mention each for: test 
results, research on cooling, product availability, "storage capacity of solar ovens," low
temperature collectors, solar demonstration projects, industrial and commercial applica
tions data, applications data from users of the manufacturer's products, information on 
hybrid systems of solar assisted heat pumps, conference papers from International Solar 
Energy Society (ISES), information on "how to get government out of the business," per
formance data on characteristics of residential solar heating systems, performance test 
data on the longevity of various solar systems on the market, and government projects/ 
activities. · · 

Thirteen representatives of Total SHAC Manufacturers stated that there was information 
that they needed but were not able to get on SHAC. This included cli~atological data 
(3), performance/reliability information (including verification of heat pump loadings for 
homes) (2), marketing information (2), comparative cost data on solar versus conventional 
systems, applications data from users of their products, computer and manual methods 
for computation of passive applications, information on retrofits, transport components, 
piping, control equipment,, government projects on solar, data on iris'tallations by geo
graphical area, building codes, air collectors, and data on etched glass for reduction of 
reflection. 

Choice Between Specific Needs. A list of 11 types of SHAC information products and 14 
types of SHAC information categories was read to each respondent. Each respondent 
described the usefulness of each particular item by assigning it a value of "essential," 
"very useful,". "somewhat useful," or "not at all useful." The results for Total SHAC 
Manufacturer Representatives are shown in Fig. 4-1. For the purpose of comparison, the 
results for All Manufacturer Representatives and Passive Manufacturer Representatives 
are shown in Figs. 4-2 and 4-3, respectively. (See Appendix F for the results on SHAC 
Other Component Manufacturer Representatives.) 

Not surprisingly, the type of information on which Total SHAC Manufacturer Represen
tatives placed the highest priority was "tax credits, grants, or other economic incen
tives," an area which could affect production costs and/or market demand. This informa
tion category was also rated number one by All Manufacturer Representatives. The six 
information categories/products rated highest by Total SHAC Manufacturer Repr~senta
tives were: 

· • Tax credits, grants, or other economic in~entives; 

• Costs and performance of systems; 

• Marketing statistics and siues projections; 

• Lists of local lenders, insurers, builders, engineers, installers, manufacturers, or 
distributors; 

• Costs of installing and operating a SHAC system compared to a conventional sys
tem; and 

• Slandw·ds, specifications, or certification programs. 

Total SHAC Manufacturer Representatives assigned the lowest ratings to: 

• A bibliography of genet•al readings; 

• A nontechnical description of how a particular system works; 

• Educational institutions and other organizations offering courses; 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? · 

Type of Information Rank Average Usefulness••• Number of Responses 
or lnlounaliun Product .. ....... Not ...... . . .., .... •t•ll 

TR-747 

tiel usolul UMiul uooful 
1.0 1.5 2.0 2.5 3.0 3.5 4.0 . (4)· (3) (2) 

Information Categories: 

Research lntgrmatlgn Categ2!1!!; . 
I 9 · The state of the art I 6 12 9 
I 

Research in progress 10. 6 12 9 
Cost Information CaiH~ 

Costs of installing and operating 
a solar system compared to a 5 6 16 7 conventional. system 

Costs and performance at 
c:oyc:ot~mo; 

2 n 17 

~P-!Ciflc lnformtttlon Cat.,gnriB•: 

I nral huilr.tino rnr1Ps nr nthf"r 
7 I 

regulations affecting siting or 9 12 6 
il"'otalle.tiel"' nf 1'/ltum• 

Climatologicai data such as wind. 11 6 11 9 
weather. or amount of sunshine 

!M!!!illg Information C.ategortes: 
Marketing statistics and sates 3 projections 9 9 l3 
Information on how to market and 12 sell systems including guidelines 8 11 
on nhtainin!J fin::.nr:iRI ~urrnr~ 

Other Information Catbgorles: 
Educational institutions and other. 
organizations offering related courses 
on system design or application 

23 2 4 17 
Standards. specifications. or certili- 6 9 9 13 cation programs for equipment 
ln5titutional. ~ocial. environ-
mental. and legal aspects of 20 2 8 13 
system applications 

Expected major developments ' 14 4 12 12 during the next 10 years 
Solar system programs. research. 

21 industries. and markets outs1de 3 12 
the United States 

Tax credits. grants. or other 10 17 
economic incentives : 

Information Products: 
Reference lntormotlon Produoto: 2 18 

A bibliography of general· readings 25. 
A calendar at-conferences and 17 14 14 
programs 

A list of sources for information 18 4 7 14 

A list at techn.cal experts 21 2 7 15 
Lists of local lenders. insurers. :' 8 15 6 builders. engineers. installers, 3 

manufocturcrs,or diatributor5 

DescriP-tiVe Information Product!l: 
A non-technical description of how 24 6 14 

a particular system works 

A technical description at how 8 4 15 12 
a par.ticu tar system works 

System diagrams or schematics 13 15 14 

~.!,.lgn Information Products: 

System design handbooks. inStallation 
3 14 10 handbooks, or reference tables 16 

Manual methods for sizing and pre-
dieting the engineering performance 

15" 4 11 12 
or life cycle costs of systems 

Computer models for sizing and pre-
19 2 9 17. dieting the engineering pcrfor~ancc .: or life cycle costs of systems ' 

• Each sample trame ot users was questioned on intormation and inlormation products in the context of their specilic technology. For example, biomass sample trames were 
asked about-a bibliography of general read•ngs on biomass-. -a calendar of upcoming biomass conferences and programs". etc. 

(1) 

5 

6 

4 

2 

7 

]1 

10 

6 

12 

3 

13 

4 

8 
10 

12 

2 

6 

10 

•• Flank-Each~nformation product was assigned a rank based on average usefulness. Thus. the product with the highest average usefulness was assigned the rank ot "1": the product 
· with the lowest average usefulness would be ranked "25- where all items were asked. II two or more intormation products were tied lor 2nd, they were both assigned a -2-. The next 

highest ranking was then assigned a "4:' · 

"· Average usefulness was calculated by assigning the responses on a 1-4 scale from a ~4-lor "essential" to a M1-lor Mnol very uselu!R. 

Figure 4-1. Usefulness of Selected-Information Items: Total Active Solar Heating 
and Cooling Manufacturer Representatives 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of lnlormalion Rank Average Usefulness••• Number of Responses 
or Information Product• Some-

Enen- Ve'Y ,.,., 
tlal uaelul useful 

1.0 1.5 2.0 2.5 3.0 3.5 4,0 (4) (3) (2) 

Information Categories: 

Research Information Categ~ 

The state of the art 6 23 34 26 

Research in progress 22 38 26 
~ost lntormalion Categories: 

Cosrs of lnsti:tlli11Y and operating 
a solar system compared to a 4 19 43 23 conventional system 

Costs and performance of 19 44 26 sysrems 

Site·SP-ecltic Information Categories: 

Local building codes or other 
regulations aflacting sitina nr 13 21 32 23 
InStallation of syste•f•S 

Climatological data such as wi_nd. 8 28 28 20 
weather. or amount of sunshine 

Marketing Information Categories: ' 
Mnrkr:ting ctatistics and sales ' 
projections 8 22 30 34 

Information on how to market and 
sell systems including gu•delines 17 22. 17 33 
on obtaining financial support 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 

23 on system design or application 
8 15 43 

Standards. specifications. or certifi- 29 28 31 
cation programs for equipment 

Institutional. social. environ-
mental. and legal aspects of 22 9 24 41 
system applications 

Expected major developments 19 36 33 during the next 10 years 

Solar system programs. research. 
20 14 25 34 industries. anr1 markets outside 

the United States 

Tax credits. grants. or other 30 41 15 economic incent1ves : 

lnform'ation Products: 
'• 

Reference Information Products: 
52 

A btbliogn]phy of general rear;lings 24 5 14 
A calendar of conferences and .18 10 33 36 
proqrams 

A list of sources for inlormat•on 16 10 37 34 

A list ot techn•cal experts 19 11 30 36 
Lists of local lenders. insurers. 

builders. engineers. installers. 10 . 19 36 27 
manu-facturers, or distributors 

Oescrlglive Information Products: 
A non-technical description of how 

25 3 13 32 a particular system works 

A technical description of how 
11 13 45 25 a particular system works 

System d1agrams or schematics 14 5 44 39 

0 
Q_e~gn Information Products: 

System design handbooks. installation 
handbooks. or reference ta,bles 15 
Manual methods for siz•ng and pre- u 

9 40 33 
dieting the engineering performance 

12 19 34 26 o~ life cycle costs of svste.ms 
Computer models for sizing and pre-

8 33 29 dieting th~ engineering performance 21 ! or lite cycle cOsts ·ot systems ' 
• Each sample !ramo of users wl'l, QLtP-~••nned On inlormp!ion and information products •n lhecontext of their specific technology. For example, btomass sample frames were 

.bked aboul''a bLbltography of general readings on h•nmass". "a cptendar ol upcom•ng biomass conterences ana programs", etc. 

Noo 
at all 
utelul 

(1) 

10 

9 

8 

6 

19 

19 

9 

23 

30 

8 

21 

8 

23 

9 

24 

16 

14 

19 

13 

20 

12 

14 

16 

25 

•• Rank-t:acn.ntormauon prudUCiwU au.gned a rank based on avorage usefulness Thlt:\, lhP. product with the highest average usefulness was assigned the rank 01·1 ; me praGue! 
w•lh !he lowest average usefulness would be ranked "25" where all •!ems were asked. II two or more information produCIS were lied for 2nd, they were both ass•gned a "2". I ne next 
h•gnest ranking was then assigned a "4:· 

• • • ... -.-uoga uoolulnon ,_ .. u r,alrottauu1 hyA'I'ILOnino thP. reaoonse:l on (11-4 ~c;ate !rom a "4"1or "essenliat" to a .. ,. tor "not very useluC 

Figure 4-2. Usefulness of.Selec;ted Information Items: All Manufacturer Representatives 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information Rank Average Usefulness••• Number of Responses 

or Information Producl* 
Some· Not 

Information Categories: 

Research Information Categories: 

The state of the art 

Cost Information Categories: 

Costs of installing and operating 
a solar system compared to a 
conventional. system 

Costs and performance of 
systems 

Site-SP-ecific Information Categories: 
Local buildiny t.:udt!s or other' 
1\!yulailum• alhn .. IIIIY Slllr1Y Ut 
Installation ol systems 

Climatological data such as wind. 
weather. or amount of sunshine 

~g l~tormatlon Caleyurles: 
Marketing statistics and sales 
projections 

Information on how to market and 
sell systems including guidelines 
on obtaining financial support 

Other Information Categories: 
Educational institutions anLI olln:H 
organizations offering related courses 
on system design or application 

Standards. specifications. or certifi-
cation programs for equipment 

Institutional. social. environ
mental. and legal aspects of 
system applications 

Expected major developments 
during the next 1 0 years 

Solar system programs. research. 
industries. and markets outsidP. 
the United States 

Tax credits. grants, of olht!r 
economic incentives 

Information Products: 
nc-f-ai·.,,·,.,.e luluunaUon Products: 

A bibliography of general readinq$ 

A calendar of cnnfP.r'='nces and 
J,Jrugrams · 

A list of sources for information 

A trst ot technrcal experts 

Listo of local lenders. insUIBr~. 
builders. engineer:), in3tallers. 
manufacturers, or distributors 

DescriQ!tive Information Product~.: 
A non-technical description of how 

a particular 3ystem works · 

A technical description of how 
a particular system works 

System diogram3 or schematic~ 

~.!,lgn Information Products: 

System design handbooks. installation 
handbooks. or reference tables 
Manual methoLI~ fur ~il.iny and pre-

dicting the engineering performance 
or life cycle costs of systems 

Computer models for sizing and pre
dicting the engineer in~ performance 
Or lrfe cycle costs of systems 

13 

a-

2 

5 

8 

13 

17 

23 

8 

21 

13 

17 

2 

21 

24 

19 

8 

19 

NA 

8 

13 

1.0 

. . . 
I• 

L 

1.5 2.0 2.5 

. 
·I 

3.0 3.5 4.0 

! 

e .. en• 
tiel 
(4) 

2 

4 

4 

J 

5 

3 

3 

3 

2 

2 

4 

0 

0 

2 

2 

NA 

2 

4 

~ 

Very whet 
uulul useful 

(3) (2) 

3 

0 

3 

4 

3 

2 

2 

2 

2 

2 

r 

2 

5 

3 

2 

NA 

6 

- 6 

~ 

2 

3 

4 

3 

4 

4 

~ 

"3 

4 

3 

NA 

2 

• Each sample frame of users was queslioned on inlormalion and information products in lhe contt;li.:t ol their specific rechnotogy."For example. biomass sample frames were 
asked aboul "a bibliography ol general readings on biomass", "a calendar ol upcoming biomass conferences and programs n. etc. 

at all 
u.elul 

(1) 

0 

0 

2 

2 

0 

4 

0 

NA 

0 

• • Rank-Eachinlormalion prodUCI was assigned a rank based on aver8ge usefulness. Thus. the producl wilh I he higheSI average usefulness was assigned the rank of"l": the product 
with I he lowest average usefulness would be ranked "25'" where all ilems were asked. IJ two or more information products were tied lor 2nd, they were bolh assigned a "2H. The next 
h•ghest ranking was then assigned a ~4:·•_ 

,, • Average usefulness was _calculated by assigning I he responses on a 1-4 scale from a '"4'"1or "essential" to a "1"'for "not very useful"'. 

Figure 4~3. Usefulness of Selected Information Items: Passive Manufacturer Representatives 
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• Solar energy programs, research, industries, and markets outside the United 
States; and 

• Lists of technical experts. 

Statistical tests indicated all six of the top categories/products were rated significantly 
(P<0.05) higher than were the five lowest-rated items. 

It should be noted that these lower-rated items were not necessarily of no worth to Total 
SHAC Manufacturer Representatives. For example, 9 of the 34 (27%) representatives of 
Total SHAC Manufacturers thought "lists of technical experts" were either "essential" or 
"very useful." Thus, these information categories/products could be useful to some 
SHAC Manufacturer Representatives but were of a lower relative priority to the entire 
group. 

Comparisons. Statistical tests were used to determine whether the representatives of 
Total SHAG Manufacturers rated any of these information items significantly higher (or 
lower) than they were rated by the representatives of Concentrating Collector Manufac
turers and Passive Manufacturers. Some groups, however, tended to'give higher scores in 
general than did other groups. To compensate for this effect, these statistical ·tests 
compared the "relative rating"- given by one group to the "relative rating" given by the 
other groups. The procedure for calculating the relative rating is described in 
Appendix E. The overall average rating was 2.40 for Total SHAC Manufacturer Repre
sentatives, 2.57 for Concentrating Collector Manufacturer Representatives, 2.70 for 
Passive Manufacturer Representatives, and 2.51 for All Manufacturer Representatives. 

Total SHAC Manufacturer Re resentatives Compared to All Manufacturer Representa
tives. Besides "tax credits, etc. " mentioned above, other similarities between Total 
SHAC Manufacturer Representatives and All Manufacturer Representatives were that 
both groups wanted cost-related information but were in little need of either design or 
reference information products (with the exception of "lists of local lenders"). Other 
comparisons, however, noted some differences between manufacturers of SHAC products 
versus manufacturers of other solar products. Total SHAC Manufacturer Representa
tives were significantly (P<0.05) more interested in "lists of local lenders" and somewhat 
more interested in marketing information and "local building codes." In contrast, All 
Manufacturer Representatives appeared to be oriented more towards monitoring research 
and technological progress ("expected major developments") of their respective solar 
technologies. One explanation for. these variations may be the differences in levels of 
commercial readiness of the products manufactured. With the exception of Passive 
Manufacturer Representatives, the majority of products produced by the other solar 
manufacturers have not progressed to the same commercial level as SHAC products • 

. Total SHAC Manufacturer Representatives Compared to Passive Manufacturer Represen
tatives. Of all Manufacturer groups studied, Total SHAC Manufacturer Representatives 
and Passive Manufacturer Representatives were most similar overall. Some differences 
noted, however, showed Total SHAC Manufacturer Representatives giving significantly 
(P < 0.0 5) higher ratings to "calendars of conferences"· and significantly lower ratings to 
"a nontechnical description," "computer models," and "climatological data." Total SHAC 
Manufacturer Representatives appeared slightly more marketing oriented and in need of 
information on "lists of local lenders, (etc.)," but less interested than Passive Manufac
turer Representatives- in methods to calculate engineering performance or life cycle 
costs (both manually and by computer). 

49 



$=~~-~-~ _______________________ T_R_-7_4_7 

Total SHAC Collector Manufacturer Representatives Compared to Representatives of 
ManUfacturers of Concentrating Collectors. Figures 4-4 and 4-5 present the resUlts for 
Total SHAC Collector ManUfacturer Representatives (nonconcentrating collectors only) 
and Concentrating Collector Manufacturer Representatives, respectively. Total SHAC 
Collector Manufacturer Representatives were found· to rate the importance of "lists of 
technical experts" significantly (P<0.05) lower than did the Concentrating Collector 
Manufacturer Representatives. The Total SHAC Collector Manufacturer Representa
tives also appeared slightly less interested in information on "research in progress," 
"climatological data," and "solar energy programs, research ••• outside the United 
States." 

4.3 ACQUISmON OF INFORMATION BY RESPONDENTS 

4.3.1 Use of Seleeted Information Sources 

Representatives of Total SHAC Manufacturers were asked which of 18 different poten
tial sources of solar information they had used in the past few years. For this question 
the respondents were not asked if they had obtained information on SHAC, but instead 
were asked if they had obtained any solar information from each specific source. Thus, 
the question sought to determine which information sources were the most familiar to 
the respondents. The results are shown in Fig. 4-6. For the purpose of comparison, those 
for All Manufacturer Representatives and Passive Manufacturer Representatives are 
shown in Figs. 4-7 and 4-8, respectively. 

The information sources mentioned most often by representatives of Total SHAC Manu- · 
facturers were: 

• Periodicals, newspapers, or magazines; 

• The Government Printing Office (GPO); 

• State energy· or solar officesi 

• An installer, builder, designer, or manufacturer (outside your own organization);. 

• Workshops, conferences, or training sessions; 

• Directly from the U.S. Department of Energy (DOE); 

• Private solar energy or environmental organizations; 

• The National Solar Heating and Cooling Inf'ormation Center (NSHCIC); 

• An organizational library or a local library; and 

• The Solar Energy Industries Association (SEIA). 

Each of these sources were mentioned by at least 60% of all respondents. 

The information sources _mentioned least often by Total SHAC Manufacturer Representa
tives were: 

• Smithsonian Science Information Exchange (SSIE),* 

• Technical Information Center (TIC), 

*SSIE was asked only of Nonconcentrating ·Collector Manufacturer Representatives and 
Other Component Manufacturer Representatives. 
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Question #8. I will r~ad a list of potential information or lnfor~ati"On products on solar systems. For·each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
som~what useful, o·r not at all useful? 

Type of Information Rank Average Usetulneu••• Number of Retponses 

or Information Product• 

,Information Categories: 

Research Information Categ2!{R 

The state of the art 

Research in progress. 

Cost Information Cat~orles: 

Costs of installing and operating 
a solar system compared to a 
conventional. system 

Costs and perforinance of 
systems 

Slte-S~clflc Information Categories: 
Local building codes or other 
regulations affecting siting or 
H'lStall{lltiOn of systems 

Climatological data such as wind. 
weath~r. or amount of sunshine 

Martletlng Information Categories: 
Mar.keting statist~cs and sales 

j)I'Ojt=GiiO(IS 

Information on how to market and 
sell systems including guidelines 
on obtaining financial support 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 
on system design or application 

Standards. specifications. or certifi
cation programs for equipment 

lu~tiluliUf•dl. ~ocial. environ
mental. and legal aspects of 
system applications 

Expected major developments 
during the next 10 years 

Splar system programs. research. 
industries. and markets outside 
th~ U11i1t:d Sfijtes 

Tax credits. grants. or other 
economic incentives 

Information Products: 
Reference Information ProdUcts: 

A bibliography of general readings 

A calendar of conferences and 
programs 

A list of sources for information 

A list ot technical experts 

lis!~ uf lu1..&l lendtH3. 1n3urer:;,, 
builders .. engineers. installers. 
manufacturers, or dislribytors 

OescrfP.!tiYe Information Products: 
A non-technical description of how 

a particular system works 

A technical description ol how 
a particular system works 

System diagrams or schematics 

QgJ!Ign lnfutmalh:m Pfoducta: 

System design handbOOks. installation 

10 

4 

2 

8 

11 

5 

11 

24 

3 

18 

13 

22 

25 

14 

18 

21 

6 

23' 

9 

14 

handbooks. or reference tables 17 
Manuel mcthoda for sizing and prP. .. 

dieting the engineering performance 
or life cycle costs of systems 

Computer models for sizing and pre
dicting the engineering performance 
or life cycle costs of systems 

16 

18 

1.0· 1.5 

' 
' '. 

2.0 2.5 3.0 

' 

4.0 

' ., 

e .. en· .. , 
(4) 

6 

4 

5 

4 

6 

0 

9 

2 

0 

10 

3 

0 

6 

1· 

2 

Veoy 
ueelul 

(3) 

11 

12 

15 

16 

11 

11 

8 

4 

8 

8 

11 

7 

16 

2 

12 

6 

7 

14 

13 

12 

13 

11 

8 

Some- Not 
wl'lat atall 

uaetul 
(2) 

6 

8 

5 

6 

9 

12 

11 

16 

10 

11 

10 

12 

15 

12 

12 

14 

4 

11 

1U 

12 

9 

9 

11 

uaelul 
(II 

4 

4 

5 

4 

4 

9 

2 

10 

11 

3 

8 

5 

11 

2 

3 

6 

6 

• Each sample trame ol users was Questioned on information ahd information products. in the context ottheir specific technology: For example. biomass sample frames were 
asked abOut··a 01011ography ol general readmgs un biuma::os~. "II Calendar ol upcom•ng biomass contorcncoo and programs", etc. 

· · Rank-Eachinlormallon product was assigned a rank based on average usefulness: Thus. the prOduct with the highest average usefulness was assigned the rank ol"t": the product 
with the lowest average usefulness woulc;l be ranked "25" where all 11ems were asked. I! two or more information products were tied lor 2nd. they were both ass1gned a "2". The next 
n1ghest ranlung was then ass1gned a M4:· 

•• • Average usefulness was calculated by assigning the responses on a 1·4 scale from a ''4"1o~ "essential" to a ~t"lor "not very useful". 

Figure 4-4. Usefulness of Selected Information Items: Total Active Solar Heating 
!!nd C9ollng Collectors Manufacturer Representatives 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 

tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information Rank Average Usefulness••• Number of Responses 

or Information Product• Some- Not 

Information Categories: 

Research lnlormiltlon Categories: 

The state of the art 

Rese.arch in progress 

Cost Information CategQ!!!!; 

Costs of installing and operating 
a solar system compared to a 
conventional. system 

Costs and performance of 
~v~lern~ 

§!!!:.!peclllc Information Categories: 

~ocal building r.o~fts nr nlhftr 
rP.gul:ttinns Rflec•ing siting or 
jnS"I>~II'Jitinn nf r\'fl')fT'Ir, 

Climatological data such as wind. 
weather. or amount of sunshine 

Marketing Information Categories: 

Marketing statistics and sales 
projections 

8 

5 

3 

12 

3 

lnfnrmRtinn on how to market and 
sell systems including guidelines 12 
on obtaining financial supper! 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 23 
on system design or application 

Standards. specifications. or certifi-
cation programs for equipnient 

ln,s.tifi.•Honat. social, environ-
mental. and legal aspects of 
system applications 

Expected major developments 
· during the next 10 years 

Solar system programs. research. 
indu5tties. and market~ out::.idt: 
the United States 

Tax credits. grants, or other 
economic incentives 

Information Products: 
Reference Information Products; 

A OIOiiO~ftiphy 61 general readings 

A calendar of conferences and 
programs 

A list of sources for information 

A list ot technical experts 

Lists of local lenders. insurers. 
builders. engineers, installers. 
m;tnttfRr.llarPrs,nr rlic;:triht•tnn; 

DeacrtP-:tlve Information Products: 
A non·technical description of how 

a particular system works 

A technical description of how 
a particular system works 

System diagrams or schematics 

Q_e.!,lgn Information Products: 

System design handbooks. installation 

20 

14 

14 

8 

18 

8 

14 

24 

14 

20 

handbooks, or reference tables 20 
Manual methods for sizing and pre-

dicting the engineering pcrformllncc 8 
or life cycle costs of systems 

Computer models for sizing and pre-
dit;ting tho onginooring performance 18 
or lffe cycle costs of syStems 

1.0 1.5 2.0 2.5 3.0 3.5 

_: 

! 

: 

4.0 

Essen
tial ,., 

? 

3 

2 

0 

5 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

Vuy 
useful 

(3) 

5 

4 

6 

3 

3 

3 

2 

3 

4 

3 

4 

0 

4 
5 

5 

5 

3 

4 

...... 
useful 

(2) 

3 

?. 

3 

4 

4 

4 

3 

3 

2 

4 

2 

4 

• Each sample frame of users was questioned on information and information products in the conte:d oltheir specific technology. For example. biomass sample frames were 
asked about"a bibliography of general readings on biomass", "a calendar of upcoming biomass conferences and programs". etc. 

at all 
useful 

(1) 

0 

0 

0 

2 

0 

0 

0 

l 

0 

2 

0 

· • Rank-Each information prOduct was assigned a rank based on average usefulness. Thus. the prOduct with the highest average usefulness was assigned the rank of Ml": the product 
with the lowest average usefulness would be ranked "25" where all items were asked. II two or more information piOducts were tied lor 2nd. they were both assigned a "2'". The next 
highest ranking was then assigned a "4:' · 

•• • Average usefulness was calculated by assigning the responses on a 1-4 scale from a "'4H lor "'essential"' to a "1"1or "'nol very useful"". 

Figure 4-5. Usefulness of Selected Information Items: Concentrating Collectors 
Manufacturer Representatives 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes·· 

0 10 20 30 40 50 60 . 70 

I I ' i I ' Public Media: ' I 
' I ' ' ... ' Radio or TV ' 

I ' : ' ' 
Periodicals, newspapers or magazines 

I ' ' 
' ' ' 
' 

I I 

Private Solar-Involved Organizations: I I ' ' I I I 
I 

Private solar energy or environmental organizations 
I ' 

The local chapter or national headquar.ters of International 
I I 

Solar Energy Society (ISES), including their publications 
I : ·. 

The local chapter or national headquarters of Solar Energy 
Industries Association (SEIA). including their publications 

I ' 
I ' : Contacts with Professionals: ' ' 
' ' : 

An installer, builder, designer or manufacturer of solar systems 
I ' ' 

Workshops, conferences or training sessions 
I ' ' ' ' 

nformation Services•: 
I ' ' 
' ' I ' 

Your organizational library or a local library 
I 

I 

A commercial data base: for example. Lockheed, SOC, BAS 
I I 
I ' 
' ' • ... ' 

Smithsonian Science Information Exchange (SSIE) ' ' ' ' ' 
I ' I 

A Federal library or information center: for example, the National ' : I 
' 

Agricultural Library or the Environmental Data .System I I 
I 

The Government Printing Office (GPO) 
I ' ' ' 

National Technical Information Service (NTIS) 
' 

' ' ' 
Technical Information Center at Oak Ridge (TIC) I ' : I 

I 

G ' ' overnment Solar-.lnvolved Organizations ' : 
' ' ' 

Directly from theU.S. Department of Energy 
l ' ' I 

' 
National Solar Heating & Cooling Information Center ' 

I ' 
' ' 

' Regional Solar Energy Centers ' 
I : ' 

' ' 
State Energy or Solar Offices 

' ' ' ' 
ther: ' ' 

' 0 
' I• 

' Some other state or local government office or publication ' 
I ' 

A public utility comp.any 

' ' 

• Sefvices and centers whose primary purpose is to disseminate information·. 
• • These data are oased upon a total of 34 oespondents. 

···only asked of Non-concentrating Collectors Manufacturers and Other Components Manufacturers. 

Figure 4-6. Use ~f Selected hiformalion Sources: Total Active Solar Heating and 
Cooling Manufacturer Representative$ 
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Question #11. In the past tew years, have you obtained any type of solar i_nformation from any of_ the following sources? 

Information Sources 

0 10 

Public Media: 

Radio or TV 

. Periodicals, newspapers or magazines 
I 

Private Solar-Involved Organizations: 

Private solar energy or environmental organizations 

The local chapter or national headquarters of International I 
Solar Energy Society (1::;1::::;), including their publications 

The local chapter or national headquarters of Solar Energy 
Industries Association (SEIA). including their publications 

Oonlllob with l'i'OI~uioniillil: 

-
An installer. builder. designer or manufacturer of solar systems 

Workshops, conferences br training sessions 

Information Services*: 

Your organizational library or a local library 

A commercial data base; for example, Lockheed. SOC. BRS 

~ Smithsonian Science Information Exchange (SSIE) 

A Federal library or information center; for example, the National 
Agricultural Library or the Environmental Data System 

~ 

The Government Printing Office (GPO) 

National Technical Information Service (NTIS) 
I 

Technicai Information Center at Oak Ridge (TIC) 
I 

Government Solar-Involved Organizations 

Directly from the U.S. Department of Energy 

National Solar Heating & Cooling Information Center 

Regional-Solar Energy Centers 
I 

State Energy or Solar Offices 

~: 

Some other state or lo~al government office or publication 

A public ~tility _company 

Services and centers whose primary purpose is io disseminate information. 
These data are based upon a total of 96 respondents. 

Percentage Responding Yes .. 
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I ' ' I 

' I 
' I ' 

I ' : ' ' 
' ' I 
' I ' 

I 
I I 

' ' 
' I 

' 
I ' : ' ' 
I ' ' ' ' ' I 
I : 
I ' 

I ' 
' ; 

I 
' I ' I I 

' I 

I ' 
' ' : 
I 

' ' I I 
I ' I 

I 
I . ' ' ' ' : ' 

' I I I 

' ' I 

' ' 
' ' ' ' ' I 
' ' ' ' 
' I 

' I 

' ' ' 
' 

' 
I 

' 
' 
' 

I ' 
' 

' ' 
I i 

I I 

' 
' I 

' ' 
I ' 
' ' ' ' ' 
' ' 
' 
' 
' I 

' ' 

Figure 4-7. Use of Sele_cted Information Sources: All Manufacturer Representatives 
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Question #11. In the past few years, have you obtained any type of solar information from imy of th.e following sources? 

Information Sources Percentage Responding Yes··· 

0 10 20 30 40 50 60 70 80 90 100 
I : 

Public Media: : : 
I : 
I 

' Radio or TV Not Asked : ' 
' : : 
I ' 

Periodicals. newspapers or magazines Not Asked 
I ( 
I ' I ' 
' ' 

Private Solar-Involved Organizations: ' ' 
' : I 

! : I 

Private solar energy or environmental organizations 

The local chapter or national headquarters of International ' : ' 
Solar Energy ~oc1cty (IStS). u'\cludirig tMir puoiicatiUIIS 

I ' 
The local chapter or national headquarters of Solar Energy ' ' 

I ' 
lf1dustries Association (SCIA). including their publications 

' ' I 

' ' Contacts with Professionals: ' : 
I 

' ' I I ' An installer, builder. designer or manufacturer of solar ~ystP.ms ' I 
' I ' wnrk~hnr~ r.nnfP.rP.nr.P.s or trainino sp,ssinns I 

I I ' 
Information Services•: 

I ' ' 
' ' I ' ' 
I ' 

Your organizational library or a local library ' 

~ 
I 

A comm.ercial data base: for example, Lockheed. SOC. BRS 
I I 

' ' 
' ' ' 

Smithsonian Science Information Exchange (SSIE) ' ' ' 
I ' 

A Federal library or information center: for example, the National ' ' 
Agricultural Library or the Environmental Data System 

I I 

The Government Printing Office (GPO) 

I I : 
National Technical Information Service (NTIS) : 

' : 
Technical Information Center at Oak Ridge (TIC) I ' ' : ' I ' 

G overnment •. Solar-lnvolved Organizations I : 
' ' 
' ' ' ' ' 

· Directly from the U.S. Department o·f Energy ' I 
I 

I 

' 
National Sol<!r Heating & Cooling Information Center ' - : ' : Regional Solar Energy Centers 

' ' 
I ' 

State Energy or Solar Offices 

' 
0 ther: ' 

' 
Some other state or local government office or publication 

' ., 
A public utility company : 

I ' 
Sources for this specific sample frame••: 

' 
~. I 

' 
American Institute of Architects ' 

' ' - I ' 
' I I 

' 
' 

' 
' : ' 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
manufacturers ol biomass conversion equipment were also asked il they have obtained any type of solar information from: "the local or 
national olf1ce ot the u.s. UepartmP.nt of Agrlt:;uliure. lm;luuiny 1;~1e,.16io;1 1111d ro1·estry:• 
These data are based upon a total of 9 respondents. 

Figure 4-8. Use of Selected lnformat.ion Sources: ~~ssive Manufacturer Representatives 
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• A commercial data base, and 

• Some other state or local government office or publications. 

In comparison to other. manufacturer representatives, Total SHAC Manufacturer Repr~ 
sentatives mentioned Regional Solar Energy Centers (RSECs) and state energy or solar 
offices significantly (P<0.05) more often than did Passive Manufacturer Represen- · 
tatives. 

4.3.2 Membership in Solar-Interested Organizations 

Twenty-four of the 34 .representatives of Total SHAC Manufacturers interviewed were 
members of a professional, technical, or other organization with an interest in solar 
energy. These orianization~ (and the number of times mentioned) are displayed in 
Table 4-G. · 

Also mentioned were several organizations the authors could not verify. These included 
"American Electrical Society," "International Solar Institute," "Mineral Insulation Manu
facturers Association," and "Oceanographic Institute." 

4.3.3 Expa;ure to Publicatims on Solar Energy 

During the past 6 months, 33 of the 34 representatives of Total SHAC Manufacturers had 
read publications that included information on SHAC; The publications they could 
specify (and the number of times .mentioned) are displayed in Table 4-6. 

Also mentioned were several publications the authors could not verify. These included 
"Leonard Eiserer publication (Silver Springs, Florida)," "Eric Farber's publication," 
"Heating and Cooling," "International Solar Engineer," "Passive Systems by Bruce 
Anderson," "Pool and Spa News," "Solar Energy Newsletter," "Solar Engineering and 
Cooling,11 "Solar Primer by David Wright,n "Sun ~Digest," "Solar Electric," "newspapP.rs," 
"swimming pool trade journals," "technical journals," and "trade magazines." 

4.3.4 Use of Special Acquisitim Methods 

T'he respondents were asked whether they had obtained any information (not just SHAC 
or other solar energy) in the past year by computer terminal, by Computer Output Micro
form (COM), or by other microform (e.g., microfiche, microfilm .sheets or rolls). Few 
SHAC Manufacturer Representatives appeared accustomed to using these spP.~iRl Acquisi
tion methods, a trait common to Manufacturer. Representative~ in all technologies 
studied. ln the past year, only 8 of the 34 (24%) Total SHAC Manufacturer Representa
tives had used a computer terminal, 2 of the 34 (6%) had uSed COM,_and only 4 of the 34 
(12%) had used other microform. · 

4.4 SUMMARY AND COMMENTS 

Total SHAC Manufacturer Representatives included four groups and contained represen
tatives from 34 manufacturers of SHAC systems and components. The four groups 
included: 9 SHAC Heating/Cooling System Manufacturer Representatives, 9 SHAC 
Water Heating System Manufacturer Representatives, 11 SHAC Nonconcentrating 
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Table 4-5. MBMBERSIUP lN SOLAR-INTERESTED ORGANIZATIONS: ACTIVE SOLAR HEATING AND Ul 
COOUNG MANUFACTURER REPRESENTATIVES Ill _., -Manufacturer Group -I I 

-
Heating/ Water Noncon-

Organization Cooling Heating centrating Other 
Systems Systems Collectors Components Total 

Air Conditioning and Refrigerati•>n 
Institute (ARI) 1 1 

American Chemical Society 1 1 2 
American Physical Society 1 1 
American Society of Heating, Refrigerating 

and Air Conditioning Engineers (ASHRAE) 1 1 2 
American Society for Testing Materials. 

(ASTM) 1 1 2 
Arizona Solar Energy Society . 1 1 
Association of 'Energy Engineers IAEE} 1 1 
California Solar Institute 1 l 
Florida Solar Energy Center 1 1 2 
Home Builders Association 1 1 

C11 International Solar Energy Society (ISES) . 1 3 4 1 9 ...:» 
Institute of Electrical and Electronics 

Engineers (IEEE) 2 2 
Maine Solar Energy Association 1 l 
National Association of Home Bu.ilders (NAHB) 1 1 
National Solar Energy Society 1 1 
Nebraska Solar Energy Association (SEA) 1 1 
North Carolina SEA 2 2 
Northern California Solar Society 1 1 
Ohio Solar Association 1 l 
Optical Society of American (OSA) 1 1 
Solar Energy Industries Association (SEIA) (total) 5 6 7 18 

California SEIA 1 1 2 
Colorado SEIA 1 . 1 
Florida SEIA 1 1 
Michigan SEIA 1 1 
Mid Atlantic SEIA 1 1 
Pennsylvania SEIA 1 1 

Solar Energy Research and Education Foundation 1 l 
Solar Equipment Manufacturers Association 1 1 >-3 
Southern California SEA· '1 1 2 ~ 

I 
World Trade Council 1 1 ...:» 

ol=>o 
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Table H. PUBUCATIONS READ WHICH INCLUDED INFORMATION ON SOLAR ENERGY: ACTIVE SOLAR Ul 
HEATING AND COOLING MANUFACTURER REPRESENTATIVES Ill 

N -· Manufacturer Group -Publication I I 

-
Heating/ Water Noncon-
Cooling Heating centrating Other 
Systems Systems Collectors . Components Total 

Air Conditionin~ and Refrigeration Business 1 1 
American Society cf Mechanical 

Engineers papers 1 1 
Builder (American Housing Industry organ) 1 1 
Contractor 1 1 
DOE publications, newsletters, ar,d reports 
. (e.g., on solar watsr heating) 1 1 1 3 
Edmund Scientific Co. Catalog 1 1 
Fuel Oil News 2 2 
Heating2 PiJ2ing and Air Conditioning 2 2 
HUD solar demonst~ation project in east I 1 
NASA reports 1 1 

CJ'I New England ~alar Energy Association 
00 

Newsletter 1 1 
NESEC Update 1 1 
New Roots 1 1 
NTIS publications (e.g., tax credits 

associated with residences with new 
solar heating structures) 1 1 

Optical S12ectra 1 1 
Passive Solar Energy Book, Mazria 1 1 
Popular Mechanics 1 1 
Popular Science 1 1 
R.S.I. (Roofing, Sidllg, Insulation) 1 1 
San Diego publieati•)n on solar cooling 1 1 
Solar Age 3 3 8 2 16 
Solar Energy 1 2 2 5 
Solar energy confer:mce proceedings 

(in Colorado) 1 ~ .. ,. 1 
SEIA News 1 1 
SEIA publicatiorn 1 1 
Solar Enerlr! Intelligence Re(;!ort 1 3 4 
Solar Engineering 6 5· 8 2 21 >-3 
Solar Heating and Cooling 1 5 3 2 11 l:d 
Sun Times 1 I 2 ~ 
Sun Up 2 2 tl=oo 

~ 

SWllworld I 1 
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Collector Manufacturer Representatives, and 5 SHAC Other Component Manufacturer 
Representatives. The level of informedness, the degree of involvement, and the educa
tional level of representatives· of Total SHAC . Manufacturers were similar to those of 
Passive Manufacturer Representatives and of All Manufacturer Representatives. 

Representatives of Total SHAC Manufacturers gave the highest priority to receiving 
information on: · 

• Tax credits, grants, or other economic incentives for SHAC systems; 

• Costs and performance of SHAC sy$tems; 

e Marketing statistics and sales projections for SHAC equipment; 

• Lists of local lenders, insurers, builders, engineers, installers, manufacturers, or 
~istributors for SHAC systems; 

• Costs of installing and operating a SHAC system compared to a conventional sys
tem; and 

• Standards, specifications, or certification programs for SHAC systeins. 

Total SHAC Manufacturer Representatives gave low ratings to "a bibliography," "educa
tional institutions," "a nontechnical description," "solar energy programs, research ••• 
outside the United States," and "lists of technical experts." 

The resulting picture. of the SHAC Manufacturer Representatives was similar to that of 
All Manufacturer Representatives in that both were in need of information on costs and 
economic incentives. Beyond this point, however, SHAC Manufacturer Representatives 
differed in that they were more marketing oriented,. whereas manufacturers of other 
technologies were more oriented towards monitoring research and technological 
progress. This was most likely a result of the more advanced stage of commercialization 
of SHAC compared to the other solar technologies. Overall, the information needs of 
SHAC Manufacturer Representatives appeared more similar to those of Passive Manufac
t~er Representatives than-to those of All Manufacturer Representatives. 

Representatives of Total SHAC Manufacturers most often received solar information 
through "periodicals," 9PO, contacts with professionals including "an installer, (etc.)," 
"workshops, (etc~)," "state energy or solar offices," DOE, and "private solar energy or 

·environmental organizations." Compared to Passive Manufacturer Representatives, 
Total SHAC Manufacturer Representatives were more frequent users. of the "RSECs" and 
"state energy or solar offices." At least 21 of the 34 (62%) of the representatives of 
SHAC Manufacturers were members of a local or national solar energy association. Solar 
Age, Solar Engineering, and Solar Heating and Cooling served as important information 
disseminators. 
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SECTION 5.0 

ACTIVE SOLAR HEATING AND COOLING DISTRIBUTORS 

5.1 DESCRIPI'ION OF RESPONDENTS 

5.1.1 Descriptim of Sample 

This section describes the results of a telephone study to determine the needs of distrib
utors of active solar heating and cooling systems and components for information on 
SHAC. A total of 9 SHAC Distributors were interviewed. 

The sample frame for SHAC Distributors was constructed from various state and regional 
directories including: the MASEC Solar Yellow Pages (9]; the Northeast Yellow Pages of 
Solar Ener Resources [1 0]; the "Preliminary List of Solar Equipment Manufacturers, 
Dealers Distributors, Contractors/Installers, and Consultants in Ne\J Jersey" [11]; the 
Summaries of the Res onses of the Partici atin Jurisdictions to the Southern Solar 
Ener Center Plannin Project In ormation Re uest 1 Section 11, Industry Identifica
tion ; the Nevada Solar Energy Handbook 13 section on Solar Manufacturers, Suppliers 
and Dealers); the Washi ton State Solar Networkin Pro·ect [14] (section on Solar Busi
nesses and .Professionals by County; the Solar Energy Directory for Utah [15]; the 
Arizona Solar Industries Guide [16]; the Oregon Solar Energy Directory [17]; the New 
Mexico Solar Business Directory [18]; and the Western Regional Solar Energy Directory 
(California Edition) U9]. In states where high numbers of distributing companies were 
listed, only a subset of these names were used. Companies that listed no contact name 
were also eliminated. For ~ states, some of the businesses listed as solar distributors 
might also have been involved in another facet of solar energy; therefore, the contact 
person listed might have been an ~ngineer, architect, builder, installer, manufacturer, 
researcher, and/or distributor. After all adjustments were made, the 9 interview candi
dates were randomly selected from a sample frame of 383 names. 

Respondents. In making the telephone calls to contact the randomly selected interview 
candidates, it sometimes occurred that the person could not be reached. In this event 
another randomly selected name was substituted for the original name. When individuals 
were contacted, it was verified that they really were distributors of SHAC systems 
and/or components and that they would be neening information ·on SHAC within the next 
year. If they ~ere not both involved and needing information, they were asked if they 
could refer the interviewer to someone else in their organization who would be an appro
priate respondent. If such a referral was made, a call was then made to this new candi
date; if no intraorganizational referral was made, a new candidate was randomly selected 
from the sample frame.: The resUlts of this process may be seen in Table 5-l. 

Comparisons. For additional insight into the information needs and the information 
habits of these SHAC Distributors, results from this group are compared to the results 
from Wind Distributors. The data for SHAC Distributors and for Wind Distributors can 
be found in Appendix F. 

5.1.2 Current Status of Respondents 

Role. Five of the 9 SHAC Distributors specifically mentioned that they were distrib
uting, marketing, and/or installing domestic hot water systems and 2 mentioned swim
ming pool heating systems. Other types of SHAC systems that received single mentions 
included solar heating and solar air conditioning. One respondent "installed solar town
houses," and 1 supplied companies with electronic solar controls. 
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Table 5-1. COMPLETION OF INTERVIHWS: ACTIVE SOLAR HEATING AND 
COOUNG DISTRIBUTORS 

Event Number of 
Candidates 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate termination 
Contact attempted: could not reach candidate within three 
attempts or before interviews were completed 

Subtotal 

Contact attempted: invalid candidate (e.g., inappropriate field of 
intert:sl, 11u telephone) 

TOTAL. 

Sample frame er~or ratea (Percent) 
Completion rate (Percent) 

ainvalid candidates divided by TOTAL . 
bcompleted interviews divided by Subtotal 

5 
4 
0 

3 

12 

3 

15 

20 
75 

Involvement. Slightly fewer of the SHAC Distributors (4 of the 9 or 44%) said that they 
were "very involved' in SHAC compared to 7 of the 9 (78%) Wind Distributors who were 
"very involved" with wind energy~ 

lnt'ormedness. Seven of the 9 (78%) SHAC Distributors considered themselves "very 
informed," compared to 5 of the 9 (56%) Wind Distributors. · 

Need for Information. All respondents indicated they would need information on SHAC 
on the job. Only 3 of the 9 (33%) SHAC Distributors, however, indicated they would need 
informatiori on SHAC outside the job during the neJct: year. This was similar to the 
results for Wind Distributors, where all 9 indicated they would need information on their 
own technology on the job and 2 of the 9 (22%) outside the job. 

5.1.3 Backgrotmd of Respondents 

Five of. the 9 SHAC Distributors held a bachelor's degree, and the remaining 4 had 
received no college degree. Two had received degrees in engineering, 11nd the other 3 in 
business, economics, and finance. Wind Distributors also had a mix of business and engi
neering degrees; however, some had received advanced degrees (3 of the 9 or 33%) com
pared to none of the SHAC Distributors. One SHAC Distributor received his/her most 
recent degree 35 years ago, one 16 years ago, and 3 from 5-10 years ago. 

Only 1 SHAC Distributor had been in the current profession for 2 or fewer years, 4 for 
3-5 years, 2 for 6-10 years, and 2 for over 10 years; levels of experience were similar for 
Wind Distributors. Two of the SHAC Distributors were managers, 2 were engineers, 1 
was a consultant, 1 was an "entrepreneur of renewable energy," and 3 were in a skilled 
trade (a contractor, a technician, and a plumber). · 
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5.2 INFORMATION NEEDS OF RESPONDENTS 

5.2.1 Technical Areas 

SHAC Distributors were asked to choose those areas in which they were "particularly 
interested in obtaining information" fr.om a list of selected technical areas of SHAC~ All 
9 were interested in "space heating," 8 of the 9 (89%) were interested in "water heating" 
and in "hybrid systems," 7 of the 9 (7896) in "swimming pool heating," and 6 of the 9 (6796) 
in "space cooling." · 

Two SHAC Distributors volunteered that they were also interested in information on 
photovoltaics. 

5.2~2 Types of Information 

SHAC Distributors were asked to name the information about SHAC that was important 
for them to obtain. Seven of the 9 SHAC Distributors volunteered one or more items of 
information that they considered important. Four felt updates on advances in SHAC 
tec_hnology were important, including: updates on experiments, new technologies, and 
"anything new." Another 2 mentioned information on what systems are available on the 
market. Other topics included: new information on electronics, information on market
ing domestic hot water systems, specifications and applications information, and residen
tial and commercial usage of SHAC systems. 

Two SHAC Distributors volunt.eereq that they needed but were not able to get marketing 
information (including trends) on SHAC systems •.. 

Choice Between Specific Needs. A list of 11 types of SHAC information products and 14 
types of SHAC information categories was read to each respondent. Each respondent 
described. the usefulness of each particular item by assigning it a value of "essential," 
"very useful," "somewhat useful," or "not at all useful." The results are given in 
Fig. 5-1. For the purpoSe. of comparison, the results for Wind Distributors are shown in 
Fig. 5-2. . 

SHAC Distributors selected information on "expected major developments" and the eco
nomics of SHAC systems as the most important. The six top-rated information 
categories/products were: 

• Expected major developments during the next 10 years; 

• Tax credits, grants, or other economic incentives; 

• Lists of iocal lenders, insurers, builders, engineers, installers, manufacturers, or 
distributqrs; . 

• Manual m.ethods for sizing and predicting performance or costs; 

• Costs of installing and operating a SHAC system compared to a conventional sys
tem; and 

e Costs and performance of systems. 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Rank Average UsetulnP.!ua••• Number of Rcoponocs Type of Information 
or Information Product• 

Some- Not 
Essen· Very what at all 

Ual utelul uselul useful 
1.0 1.5 2.0 3.0 3.5 4.0 (4) (3) (2) (1) 

Information Categories: 

Research Information Categories: 

The state of the art 

Research in progress 

Costs of installing and operating 
a solar system compared to a 
conventional system 

Costs and performance of 
oy~tc.nl~ 

~•••·~~rlflf' lni•HmMiion CBiogorloll: 
I ouuol t .... ilo.Ji .. ~ ._vue, ut U\her 
r~yulations affecting Sitir'lg or 
ntstcmauur~ ur systems · 

Climatological data such as wind. 
weather. or amount of sunshine 

Marketing Information Categories: 
Marketing statistics and sales 
projections 

Informal ion on how to market and 

9 

13 

21 

sell systems including guidelines 13 
on obt~ining financial bUJ.IJ.IUI I 

OthAr Information Categorl1t11: 
Educational institutions and other 
organizations offering related courses 13 
on system design or application 

Standards. specifications. or certifi
cation programs for equipmenl 

Institutional, social, environ
mental. and legal aspects of , 
system applications 

Expected major developments 
during the next 10 years 

Solar system programs. research, 
industries. and markets outside 
the United States 

Tax credits. grants, or other 
economic incentives 

Information Produc!.s: 
Reference Information Products: 

A bibliography of general readings 

A calendar of ..:.:urH~rences ana 
program·s 

A list of sources lor information 

A llsl of technical experts 

I, ists of local lenders, insurers. 
builders. engineers. installers. 
manufRCiilfP.rs,nr rlistrihlllnro; 

OeseriP-IIve Information Products: 
A non-technical description of how 

a particular system works · 

A technical description of how 
a particular system works 

System diagrams or schematics 

Q.!!J!.ign Information Products: 

System design handbooks. installation 
handbooks. or reference tables 
Manual methods for sizing and pre-

dictmg the engineering performance 
or life cycle costs of systems 

Computer models for sizing and pre
OrCIIng the engineering performance 
or life cycle costs of systems 

9 

19 

25 

21 

13 

9 

21 

3 

24 

8 

13 

3 

9 

0 

2 

2 

2 

2 

0 

4 

4 

0 

0 

3 

2 

4 

2 

5 

4 

3 

3 

3 

3 

4 

4 

3 

3 

4 

4 

2 

2 

z 

3 

2 

5 

2 

2 

2 

5 

3 

4 

0 

3 

2 

5 

5 

4 

3 

3 

4 

3 

4 

3 

3 

• Each sample frame of users was questioned on information and information producrs in the conteKt of their specilic technology. For eKampte. biom~ss samPle frames were 
asked aboul -a bibliography ol general readmgs on biomass". "a calendar of upcommg biomass conferences and programs H. ere. 

l 

0 

0 

2 

0 

4 

0 

u 
0 

2 

0 

3 

0 

•• Rank-Each•nlormation producl was assigned a rank based on average usefulness. Thus. the producl with the highest average uselutness was as~igned,the rank ot"1-: the producl 
with the towesr average usefulness would be ranked "25" where all items were asked. II two or more information products were tied lor 2nd,they were both ass•gned a "2". The neKt 
h•ghesr ranking was then ass•gned a "4:· 

.... Average uselulness was calculated by assigning the responses on a 1·4 scale ltom a "4"1or "essential" to a "1" lor "not very useful". 

Figure 5-1. Usefulness of Selected Information Items: Active Solar Heating and 
Cooling Distributors 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Rank Number of Responses Type of Information 
or Information Product• 

Some- Not 
Average Usefulness••• 

,Information Categories: 

Research lnforniation Categories: 

The state of the art 

Research in progress 

Costs of installing and operating 
a solar system compared to a 
conventional. system 

Costs and performance of 
systems 

Slte·S~eclfic Information Categories: 

Local building codc!l or other 
regulations affP.cting siting or 
installation of systems 

Climatological data such as wind. 
weather. or amount of sunshine 

Martletlng Information Categories: 
Marketing statistks emU setl~s 
projections 

Information on how to market and 
sell systems including guidelines 
on obtaining financial support 

Other Information Categories: 
· Educational institutions and other 

8 

6 

11 

6 

4 

8 

4 

organizations offering·related courses 24 
on system design or application 

Standards. specifications. or certifi-
cation program& for equipment 

Institutional. social, environ
mental. and legal aspects of 
system ·applications 

Expected major developments 
during the next 10 years 

Solar system program~. research. 
industnes. and markets uut:siUe 
the United States 

Tax .credits. grants. or other 
economic incentives 

Information Products: 

Reference Information Products: 

A bibliography ol general read1ngs 

A calendar of conferences and 
programs 

A list of sources for information 

A !hot ol tt.u.:ll"i(·;Ol!l o;·•r"~~~rt" 

Lists of local tenders. insurers. 
builders. engineers, installers, 
mam•fAr.hlrers,or distributors 

DeacriP-tive Information Products: 
A non-technical description of how 

a particular system works 

A technical description of how 
a particular system works 

System diagrams or schematics 

~.!,lgn Information Products: 

System design handbooks, installation 

18 

21 

13 

20 

21 

13 

21 

8 

24 

18 

17 

handbooks, or P3f&r9nr."' tahiP.c; · 11 
Manual methods for sizing and pre-

dicting the engineering performance 
or life cycle costs of systems 15 

Computer models for sizing and pre
dicting the engineering performance 15 
or life cycle costs of systems 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 

; 

Essen
tial 
(4) 

3 

2 

2 

4 

3 

4 

3 

0 

0 

3 

5 

0 

0 

0 

2 

2 

••"' ua.elu1 
(3) 

3 

4 

5 

2 

2 

3 

4 

2 

3 

0 

2 

~ 

2 

4 

3 

6 

3 

3 

3 

4 

2 

whal 
use lui 

(2) 

2 

2 

3 

6 

6 

4 

4 

3 

3 

2 

4 

2 

2 

3 

4 

3 

• F1u~h sample frame ol user$ was questioned on information and information producls in thecontexl of their specific technology. For example, biomass sample frames were 
asked about Ma bibi\Qgraphy of Qeneral readinQs on biomass". "a calendar ol upcom•ng biomass conference9 ano programs ... etc. 

at all 
useful 

(1) 

2 

2 

2 

2 

2 

3 

2 

2 

4 

3 

2 

2 

•• Rank-Eachinlormalion produCI was assigned a rank based on average usefulness. T.hus. the product with the highesl average usefulness was assigned the rank ol-t'·: tn& proouc1 
wiln the lowest average usefulness would be ranked "25" where all items were asked. II two or more information products were tied lor 2nd.they were bOth assigned a "2-. The next 
highest ranking was then assigned a '"4:' 

• • • AvPUI!JP uYfulnP.!t, was calculated by anionino lh~ responses on a 1 _. sea1e rrom a · 4 10r essenmu 10 a r iur rru1 vur y u:!loerut". 

Figure 5-2. Usefulness of Selected Information Items: Wind Distributors 
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SHAC Distributors assigned the lowest relative ratings to: 

• Solar energy programs, research, industries, and markets outside the United 
States; 

• A nontechnical description of how a particular system works; 

• Marketing statistics and sales projections; 

• A bibliography of general readings; 

• Lists of technical experts; 

• The state of the art; and 

• Institutional, social, environmental, and legRl Aspects. 

The low rating assigned to marketing statistics and sales projections was surprising. 

Statistical tests indicated all six of the top categories/products were rated significantly 
(P<0.05) higher than were the seven lowest-rated items. -

It should be noted that these lower-rated items were not necessarily of no worth to the 
SHAC Distributors. For example, 4 of the 9 (44%) thought "institutional, social ••• 
aspects" was "very useful." Thus, these information categories/products could be useful 
to some SHAC Distributors but were of a lower relative priority to the entire group. 

Statistical tests were also used to determine whether the SHAC Distributors rated any of 
these information items significantly higher (or lower) than they were rated by the Wind 
Distributors. Some groups, however, tended to give higher scores in· general than did 
other groups. To compensate for this effect, these statistical tests compared the "rela
tive _rating" given by one group to .the "relative rating" given by the other groups. The 
procedure for calculating the relative rating is described in Appendix E. The average 
overall rating was slightly higher for SHAC Distributors (2.62) than it was for Wind 
Distributors (2.55). 

Compared to Wind Distributors, SHAC Distributors rated the need for information on 
"educational institutions" and "expected major developments" as significantly (P<0.05) 
·higher and "marketing statistics and sales. projections" as significantly (P<0.05) lower. 
There also seemed to be indications that SHAC Distributors were less interested in 
research information, international programs, and "standards, etc.)" but more interested 
in systems design information. 

5.3 ACQUISITION OF INFORMATION BY RESPONDENTS 

5.3.1 Use of Selected Information Sources 

SHAC Distributors were asked which of 19 different potential sources of solar informa
tion they had used in the past few years. For this question the respondents were not 
asked if they had obtained information on SHAC, but instead were asked if they had 
obtained~ solar information from each specific source. Thus, the question sought to 
determine-which information sources were the most familiar to the respondents. The 
results are shown in Fig. 5-3. For the purpose of comparison, those for Wind Distributors 
are provided in Fig. 5-4. 
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Question lt11. In the past few years, have you obtained any type of solar information from any of the ·following sources? 

·lnformati~n Sources Percentage Responding Yes .. 

0 10 20 30 40 50 60 70 80. 90 100 
I 

I ' 
p : I 

ublic Media: i 

: ' 

Radio or TV 
I I 

' ' 
Periodicals. newspapers or mag\)zines 

I 
' I 

I I 
Private Solar-Involved Organizations: I I 

I : 
Private solar energy or environmental organizations 

I 

The local chapter or national headquarters of International 
Solar Energy Society (ISES). including their publications 

I : 
The local chapter or national headquarters of Solar Energy 
Industries Association (SEIA), including Ihelr publit;~liuns 

' 
,. 

' Contacts with Professionals: ·' ' 
I 

' 
An installer. builder. designer or manufacturer of s~lar systems 

' : 
Workshops. conferences or training sessions 

' 
I ' 

nlormation Services•: 
I 

' I 

Your organizational library or a local library 
I 

I 
I 

A commercial data base: for example. Lockheed. SOC. BAS ' 
' 

Smithsonian Science Information Exchange (SSIE) Not Asked ' 
' 

A Federal library or information center: for example. the National 
Agricultural library or the Environmental Data System I : 

: 
The Government Printing Office (GPO) 

' : 

National Technical Information Service (NTIS) 
I I 

' 
: 

Technical Information Center at Oak Ridge (TIC) 
I 

: I 
I 

I ' overnment Solar-Involved Organizations ' ' G 
' ' ' 

Directly from the U.S. Department of Energy 
' 

National Solar Heating & Cooling Information Cen1e1 
I 

' Regional Solar Energy Centers ' 
I 

State Energy.or Solar Offices 

' ' !her: ' I 0 
' : 

Some other state or local government office or publication 
I 

A public utility CO'!'Pa.oy 
I 
I ' I 
' ' : ' ' 
' ' 
' 
' ' 

I 

' I 

' ' ' 

' 
' 

• Services and centers wlluse p.-iniary purpose is to disseminate inlormation. 
• · These data are based upon a total of 9 respondents. 

Figure 5-3. Use of Selected Information Sources: Active Solar Heating and 
Cooling Dlslrlbulun; 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percen,age Responding Yes 

0 10 20 30 40 50 60 70 80 90 100 
I ~ : : I 

Public Media: i : : ' ' 
' Radio or TV ' ., 

' ' ' 
Periodicals. newspapers or magazines 

I ' ' 
' ' ' 
I I I 

Private Solar-Involved Organizations: ' 
I : I ' I 

Private solar energy or environmental organizations 
' ' 

Tin~ luc"l cl1<1pter or national headquarters ot International 
I 

Solar Energy' Society (ISES).' includin!J their publications : ! 

The local chapter or national headquarters of Solar EnP.rgy ; 
I 

Industries Association (SEtA). includinfl their publicatic;>n$ I I ' ' ' Contacts with Professionals: - ' ' 
I 

' i 

An installer. builder. designer or manufacturer of solar systems : ' 
Workshops. conferences or training sessions 

' I ' I 
Information Services•: 

I ' ' ' ' ' I 

Your organizational library or a luc<lllibr<lry 
' : 

A commercial data base: for example. Lockheed. SOC. BRS 
: 

' I ' ' 
Smithsonian Science Information Exchange (SSIE) Not Asked ' ' 

' 
' ' 

A Federal library or information center; for example, the National ' I 
Agricultural Library or the Environmental Data System 

The Government Printing Office (GPO) 
I ' ' ' I 

National Technical Information Service (NTIS) 
I 

I ' 
I 

' - ' ' ' 
Technical Information Center at Oak Aidge tTl C) I ' ' ' I 

l ' 
' ' 

Government Solar.fnvohred Organizations ' : 
' ' ' 

Directly from the U.S. Department of Energy 
I : ' 

National Solar Heating & Cooling Information Cente1 ' ' : ' 
' 

I 

Regional Solar Energy Centers ' 
' ' ' 

State Ener!Jy or Solar Offices 
' 
' : 

0 !her: ' I -- I 

' ' 
Some other state or local government office or publication 

I 
' 

.A ~ui.JII<. uilllty CUIIIpilllY ., 
' ' l:iourOc5 for thi3 3pecitic sample frame .. : ' I 
I ' I ' 

American Wind Energy Association 
' ' ' 
I ' I: 
' ·: ' ' ' I ' 
' ' 
' I 

' : ' 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
manufacturers of biomass· conversion equipment were also asked it they have obtained any type ot solar information from: "the local or 
national office of the U.S. Department of Agriculture. including Extension and Forestry." 
These data are based upon a total of 9 respondents. 

Figure 5-4. Use of Selected Information Sources: Wind Distributors 
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The information sources mentioned most often by SHAC Distributors were: 

• Periodicals, newspapers, or magazines; 

• An installer, builder, designer, or manufacturer; 

• Workshops, conferences, or training sessions; 

• National Solar Heating and Cooling Information Center (NSHCIC); 

• Private solar energy or environmental organizations; and 

• ·A federal library or information center. 

The information sources menti.oned least often by SHAC Distributors were: 

• A commercial data base, 

• Technical Information Center (TIC), and 

• Regional Solar Energy Centers (RSECs). 

In comparing the information sources used by SHAC Distributors to those used by Wind 
Distributors, no statistically significant differences were found. 

5.3.2 Membership in Solar-Interested Organizations 

Six of the 9 SHAC Distributors interviewed were members of a professional, technical, or 
other organization with an interest in solar energy. These organizations (and the number 
of times mentioned) ,included: · 

• Air Conditioning Contractors of America; 

• American Society of Heating, Refrig~rating, and Air Conditioning Engineers 
(ASHRAE); . 

• Eastern New York State Solar Energy Society; 

• Empire State Solar Association; 

· • International Solar Energy Society (ISES) (2); 

• Master Electricians Guild; 

• New England Solar Association; 

• New England Solar Energy Society; 

• San Diego Contractors Association; 

. • Solar Energy Engineers; and 

• Solar_ Energy Industries Association. 

Also mentioned was one organization which the authors could not verify; i.e., .a "local 
solar association" (San Diego, California). 
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5.3.3 ExpQSure to Publications on Solar Energy 

During the past 6 months, ali 9 SHAC Distributors had read publications that included 
information on SHAC. The publications. they could specify (and the number of times 
mentioned) included: 

e ASHRAE Journal, 

• ISES publications, 

• Mechanix Illustrated, 

• Solar Age (4), 

• · Solar Engineering (3 ), and 

• Solar Heating and Cooling (3 ). 

Also mentioned were several publications the authors could not verify. These included 
"Heating and Cooling Digest" and "Plumbing Journal." 

5.3.4 Use of Special Aequisitim Methods 

The respondents were asked whether they had obtained any information (not just SHAC 
or solar energy) in the past year by computer terminal, by Computer Output Microform 
(COM), or by other microform (e.g., microfiche, microfilm sheets or rolls). Few SHAC 
Distributors appeared accustomed to using theSe special acquisition methods, a trait also 
common to Wind Distributors. In the past year, only 1 of the 9 had used a computer 
terminal and no one had used either COM or other microform. A ,comparison of SHAC 
Distributors with Wind Distributors showed no statistically significant differences in the 
proportion using computer terminals, COM, or other microforms. 

5.4 SUMMARY AND COMMENTS 

Nine distributors involved in SHAC were interviewed. These respondents specifically 
mentioned· distributing SHAC systems including: domestic hot water systems (5), swim
ming pool J;leating (2), solar heating, and air conditioning. One respondent "installed solar 
townhouses" and one supplied companies with electronic controls. Seven of the nine 
considered themselves "very informed*' about SHAC. 

SHAC Distributors expressed a high level of fnterest for all five technical areas of SHAC 
about which they were asked. Areas receiving the most inter,est included "space heat
ing," "water heating," and "hybrid systems." Only slightly fewer in thiS group were inter
ested in "swimming pool systemsi' and "space cooling." 

SHAC Distributors gave the highest priority to receiving information on: 

• Expected major -developments in SHAC technology during the next 10 years; 

• Tax credits, grants, or other economic incentives for SHAC systems; 

• Lists of local lenders, insurers, builders, engineers,· installers, manufacturers, or 
distributors for SHAC systems; 

• Manual methods for sizing and predicting performance or costs for SHAC sys
tems; 
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• Costs of installing and operating a SHAC system compared to a conventional sys- · 
tern; and 

• Costs and performance of SHAC systems. 

They gave low ratings to "solar energy programs, research • • . outside the · 
United States," ·na nontechnical . description,'; "marketing statistics," "a bibliography," 
"lists of technical experts," "the state of the art," and "institutional, social ••• aspects." 

The resulting picture of tpe SHAC Distributor is ·one who needs four types of informa
tion: first, expected major' developments; second, information on cost, performance, tax 
credits, etc.; third, systems design; and fourth, the local solar infrastructure. Surpris
ingly, the SHAC Distributors did not attach much utility to marketing information. 

SHAC Distributors most often received solar information through "periodicals," profes
sional contacts including "an installer, (etc.)," "workshops and conferences," NSHCIC, 
"private solar energy ••• organizations," and "a federal library." Solar Age also served 
as an important information source. 

71 





S5~11tll _______________________ TR_-_7_4_7 

SECTION 6.0 

ACTIVE SO:LAR HEATING AND COOUNG INSTALLERS 

6.1 Dm;CRIPTION OF Rm;PONDENTS 

6.1.1 Description of Sample 

This section describes the results of a telephone study to determine the needs of instal
lers for information on active solar heating and cooling (SHAC). Nine SHAC Installers 
were interviewed. 

The sample frame for SHAC Installers was constructed from various state ·and regional 
directories including: MASEC Solar Yellow Pages [9]; Northeast Yell ow Pages of. Solar 
Energy Resources [10]; Summaries of the Res onses of the Partici atin Jurisdictions to 
the Southern Solar Ener Center Plannin Project In ormation Re uest 1 , Section 11, 
lndustry Identification, and Section 13, Local Specialists ; Solar Energy Directory for 
Utah [15]; Arizona Solar Industries Guide [16], (people listed under the category of 
Contractor/Installer in the Collectors Components and/or Systems Design Section, the 
~pace Heating Systems Section, the Swimming Pool Heating Systems Section, or the 
Water Heating Systems Section); Washin ton State Solar Networkin Project [14], (in the 
3ection titled Solar Businesses and Pro ess10nals by County; New Mexico Solar Business 
Directory [18], (under the sections Residential Heating/Cooling and Commercial Heating/ 
Cooling .and Residential Hot Water); and Western Regional Solar Energy Directory, 
California Edition [19]. For all states, some of the businesses listed as installation com
panies could also have been involved in another facet of solar energy; therefore, the con
tact person listed might have been an engineer, architect, builder, distributor, manufac
turer, researcher, and/or installer. After all adjustments were made, the 9 interview 
candidates were randomly selected from a sample frame of 312 names. 

Respondents. In making the telephone calll:! to contact the randomly selected interview 
candidates, it sometimes occurred that the person could not be reached. In this event 
another randomly selected name was substituted for the original name. When individuals 
were contacted, it was verified that they really were SHAC Installers and that they 
would be needing information on ~SHAC within the next year. If they were not both 
involved and needing information, they were asked if they could refer the interviewer to 
someone else in their organization who would be an appropriate respondent. If such a 
referral was made, a call was then made to this new candidate; if no intraorganizational 
referral was made, a new candidate was randomly selected from the sample frame. The 
1'esults of this process may be seen in Table 6-1. 

The data for SHAC Installers can be found in Appendix F. 

6.1.2 Current Status of Respondents 

Role. Three of the 9 (33%) SHAC Installers specifically mentioned that they installed 
hot water systems; two installed space heating systems; and 1 each mentioned installing 
swimming pool heating systems, space cooling systems, and collection pumps for heating 
and cooling. Two also mentioned that they designed systems. 
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Table 6-1. COMPLETION OF INTERVIEWS: ACTIVE SOLAR HEATING AND 
COOUNG INSTALLERS 

Event 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate termination 
Contact attempted: could not reach candidate within three 
attempts or before interviews were completed 

Subtotal 

Contact attempted: invalid can~date (e.g.,inappropriate field of 
interest, no telephone) 

T_OTAL 

Sample frame er6or ratea (Percent) 
Completion rate (Percent) 

alnvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

Number of 
Candidates 

8 
1 
o. 

4 

13 

2 

15 

13 
69 

Involvement. Three ofthe 9 (33%) SHAC Installers said that they were "very involved" in 
SHAC, 2 were "moderately involved," and 4 were "slightly involved." 

Informedness. Six of the 9 (67%) SHAC Installers considered themselves "very informed," 
and·3 were "moderately informed" about active solar heating and cooling. 

Need for Information. All respondents indicated they would need information on SHAC 
on the job durmg the next year.- Five of the 9 (56%) SHAC Installers also expected to 
need information on SHAC outside the job. · · 

6.1.3 BackgrolDld of Respondents 

Six of the 9 SHAC Installers held bachelor's degrees, and the remaining 3 respondents 
held an associate, a master's, and a doctoral degree. The degree field most common to 
the group was in engineering (5 respondents) with the other 3 degrees in economics, busi
ness, and political scierice (respondents with associate degrees were not asked about 
degree field). One received the most recent degree over· 20 years Ago, 4 we!'e 10-20 
years ago, 2 were 5-10 years ago, and 1 within the past 5 years. 

Three had been in their current profession for 3-5 years,-1 for 6-10 years, and 5 for over 
10 years. Four were engineers, 2 were _!n management positions, and 1 each was a tech
nician, an electrical contractor, and a president of an engineering corporation. 

Considering the image of the SHAC Installer as a blue-collar wor~er, both the level and 
type of education __.and the amount of time in the current profession were surprising. 

I 
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6.2 INFORMATION NEEDS OF RESPONDENTS 

6.2.1 Technical Areas 

SHAC Installers were asked to choose those areas in which they were "particularly inter
ested in obtaining information" from a list of selected technical areas of SHAC •. All 9 
respondents were interested in "water heating," 8 ·of the 9 in "space cooling," 7 of the 9 
in "space heating" and "hybrid systems," and 6 of the 9 in"swimming pool systems." 

Four SHAC Installers voiWlteered that they ·were also interested in information on agri-
cultural applications (2), photovoltaics, or heat pumps. · · 

6.2.2 Types of Information 

SHAC Installers were asked to name the information about SHAC that was important for 
them to obtain.· Eight of 9 SHAC Installers volunteered one or more items of information 
they considered important. Four felt systems/equipment perfor.mance information was 
important;'two mentioned availability of components/eqUipment and 2 mentioned lists of 
suppliers/developers/manufactUrers •.. Other topics included the economics of different 
systems, marketing data (e.g., prospecting for new business), information on matching 
equipment to the appropriate application (including size of components), and information 
on hardware problems. ' 

Four of the 9 SHAC Installers stated that there was information they needed but were 
not able to get on SHAC. This included "technology transfer" information, lists of new 
companies and new solar products availabl~, government grant data, product availability 
(including benefits to the customer), performance data, and unusual applications informa-
tion. · 

Choice Between Specific Needs. A list of 11 types of SHAC information products and 13 
types of SHAC information categories- was read to each respondent. Each respondent 
described the usefulness of each particular item by assigning it a value of "essential," .· 
"very useful," "somewhat useful," or "not at all useful." The r.esults are given in Fig. 6-1. · 

SHAC Installers selected lists of inembers of the local infrastructure as the most impor
tant information item. Both cost and site-specific information categories B.lso tended to 

. receive high ratings as classes. The six. to~rated information categories/products were: 

• Li~ts of local lenders, insurers, builderS, engineers, installers, manufacturers, or · 
distributors;. 

• Costs of installing and operating a SHAC system compared to a conventional sys-
tem; · 

• · Costs and performance of systems; 

• Local building codes or other regulations; 

• Tax credits, grants, or other economic incentives;_ and 

• Climatological data. 

75 



Question.#&. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

TR-747 

Type of Information Rank Average Usefulness•** Num~r of Responses 

or Information Product• 

Information Categories:· 

Research lnfgrmatlon Categories: 

The state of the art 

Research in progress 

Cost Information Categories: 

Costs of installing and operating 
a solar system compared to a 
conventional system 

Costs and performance of 
oyotom6 

Slt~~S~~;:Iflc fntormetlon Categories: 
Loool buil~ino tll'l~fl;.. o''oi' ~thA· 
regulations affecting .siting or 
ill!>ta!iatiUII ui ~y~tl:!lll~ 

Climatological data such as wind. 
weather. or amount of sunshine 

Marketing Information Categories: 
Market.ing ·statistics and sales 
projections 

Information on how to market and 
. sell systems including guidelines 
on obtnining finnncifll support 

Other Information Categ!!.!!!!!;_ 
Educational institutions and other 
organizations offering related courses 
on system design or application 

Standards. specificatiOns. or certifi"' 
cation programs for equipment 

111~1itutiu11etl. sucietl, ~nviron-
mental. and legal aspects of 
system applications 

. Expected major developments 
during the next 10 years 

Solar system program~. rese~rcll. 
industries. and markets outside 
the United States 

Tax credits. grants. or other 
economic incentives 

Information Products: 
Reference Information Products~ 

A bibliography of general readings 

A calendar of conferences and 
orograms 

A list of sources for informalion 

A list of techn1cal experts 

lists nl tor:~ I l~nr:ter.s. in~ure-rs. 
builders. engineers. installers. 
manufacturers. or distrih~ttors 

DescriP-tive Information Products: 
A non-tP.r:hnir:;~l rJP.sr:rirtinn of how 

a particular system works 

A techrlical description of how 
a particular system works 

System diagrams or schematics 

~.!,lgn Information Products: 

System design handbooks. installation 
hanrthooks. or reference tables 
Manual methods for sizing and pre- 1 

'" 

dieting the engmeering performance 
or life cycle costs of systems 

Computer models for sizing and pre-
OiCtlr'IQ U"'~ engmeermg perlormance 
or life cycle costs of systems 

10 

2 

6 

10 

.24 

10 

20 

10 

NA 

5 

20 

17 

17 

20 

23 

15 

15 

14 

17 
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2 
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2 

.. .., 
useful 

(3) 

5 

8 

3 

4 

5 

3 

3 

NA 

4 
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4 

3 

6 

0 
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4 

3 

Some· 
wtiat 

useful 
(2) 
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1 

.1 

2 
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4 

NA 
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3 

3 

• Each sample frame ot users was questioned on information and intormation products in the conte;t of their specilic technology. For eKample. biomass sample trames were 
asked about '"a bibliography ol general readings on biomass"". '"a calendar of upcoming biomass conlerences and programs-. etc. 

Not 
at all 

UMfUI 
(1) 

0 

u 

0 

0 

·J 

0 

0 

NA 

0 

0 

0 

3 

0 

2 

• · Rank-Each information prOduct was assigned a rank baSed on average usefulness. Thus. the PrOduct with the highest average usefulness was assigned the rl!n_k ol""l'": the product 
with the lowest average uselutness would be ranked "25" where all items were asked. II two or more information products were tied lor 2nd. they were both assigned a -2". The neKt 
highest ranking was then assigned a ""4:· 

••• Average uselulness was calculated by assigning the responses on a 1·4 scale from a '"4" lor "essential" to a '"1"1or '"not very useful". 

Figure 6-1. Usefulness of Selected Information Items: Active Solar Heating and 
Cooling Installers 
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SHAC Installers assigned the lowest relative ratings to: 

• Educational institutions and other organizati<?ns offering courses; 

• A nontechnical description of how a particular system works; 

• Institutional, soci81, environmental, and legal aspects; 

• A bibliography of general readings; and 

• Lists of technical ejq>erts. 

Statistical tests indicated that all six of the top categories/products were rated signifi
cantly (P<0.05) higher than were the five lowest-rated items. · 

It should be noted that these lower-rated items were not necessarily of no worth to the 
SHAC Installers.· For example, 3 of the 9 (33%) thought "lists of technical exp_erts" was 
"very useful." Thus, these information categories/products could be useful to some 
SHAC Installers but were of a lower relative priority to the entire group. 

6~3 ACQUISmON OF INFORMATION BY RESPONDENTS 

6.3.1 Use of Selected Information Sources 

SHAC Installers were asked which of 19 different potential sources of solar information 
they had used in the past few years. For this question the respondents were not asked if 
they had obtained information on SHAC, but instead were asked if they had obtained any 
solar information from each specific source. Thus, the question sought to determine 
which information sources were the most familiar to the respondents. The results are 
shown in Fig. 6-2. . · 

The information sources mentioned most often by SHAC Installers were: 

• Workshops, conferences, or training sessions; 

• State energy or solar offices; 

• Privatt:! solar energy or environmental organizations; 

• An instiller, builder, designer, or manufacturer; 

• An organizational library or a local library; 

• The Government Printing Office (GPO); and 

• The Regional Solar Energy Centers (RSECs). 

The information sources mentioned least often by SHAC Installers were: 

• Smithsonian Science Information Exchange (SSIE), 

• A commercial data base, 

• Sheet Metal and Air Conditioning· Contractors National Association, 

• A federal library or information center,-

• National Technical Information Service (NTIS), and 

• Some other state or local government office or publications. 
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Question #11. In the pas1 few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes··· 

0 10 20 30 40 50 60 70 80 90 100 
I 
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Public Media: ' 
' I 
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Radio or TV Not Asked ' ' 

Periodicals. newspapers or magazinez Not Asked : 
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Private Solar~ Involved Organizations: i 
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' I 
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Private solar energy or environmental organizations 
I ' ' I I 

The local chapter or national headquarters of International ' ' 
Solar Energy Society (ISES). including their publications 

I I 

I : ' ' 
The local chapter or national headqu<3rters of Solar Ener~y ' 

~ -
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Industries Associaiion (SEIA). including their publications ' I 

I 
' ' I 
.. 

Contacts with Professionals: I 
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An installer. builder. designer or manufacturer of solar systems 
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Workshops. conferences or training sessions 
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Information Services•: 
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Your organizational library or a local library ... I I 
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I I ' A commercial data base; for example. Lockheed. SOC, BAS ' ' 
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Smithsonian Science Information Exchange (SSIE) I ' ' 0% ' ' I I 

I ' ' ' A Federal library or information center: for example. the National I ' ' 
Agricultural Library or the Environmental Data System I 

I 

The Government Printing Office (GPO) 
' ' ' 

National Technical Information Service (NTIS) I I : 
: 

Technical Information Center at Oak Ridge (TIC) ' I 
I 

I ' Government Solar-Involved qrganizations I ' : 
I ' I 

' I 
I 

Directly from the U.S. Department of Energy 
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' ' I 

I National Solar. Heating & ~ooling Information Centeo ' 

Regional Solar Energy Centers 
: I ' 

State Energy or Solar Offices 
' 
' ' Other: ' I 

I 

I 

Some other state or local government office or publication ' 
I : 

·"· pul;olio; utili!~· o;omp:~ny 

~ 
' 

! 
I ' nources for lhi~ !~.:.ill.: !\AfupiF! fritlll~ ... i I 

' I ' I I 

' ' I 
Sheet Metal and Air Conditioning Contractors' National ' ' 

I ' 
Association I ' 

' ' I 

' 
' ' 
' 
' 

Services and centers whose primary purpose is to dissemin.ate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
manufacturers of biomass conversion equipment were also asked if they have obtained any type of solar information from: "the local or 
national office of the U.S. Department of Agriculture, including Extension and Forestry:• 
These data are based upon a total of 9 respnndents. 

Figure 6-2. Use of Selected Information Sources: Active Solar Heating and 
Cooling Installers 
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6.3.2 Membership in Solar-Interested Organizations 

Seven of the 9 SHAC Installers interviewed were members of a professional, technical, or 
other organization with an interest in solar energy. These organizations (and the number 
of times mentioned) included: · 

• American Society of Heating, Refrigerating and Air Conditioning Engineers 
(ASHRAE) (2); . 

• American Society of Mechanical Engineers (ASME); 

• International Solar Energy Society (ISES); 

• National·Association of Solar Contractors; 

• National Society of Professional Engineers; 

• New England Fuel Institute; 

• New England Solar Energy Association (2); 

• New Hampshire Solar Energy Association; 

• , Northern Illinois Solar Energy Association; 

• Solar Energy Industries Association (SEIA); and 

• Vermont Oil and Heat, Inc. 

One also mentioned a solar or·ganization in New Jersey the authors could not further 
define. 

6.3.3 Exposure to Pwlications on Solar Energy 

During the past 6 months, all 9 SHAC Installers had read publications that included 
information on SHAC. The publications they could specify (and the number of times 
mentione<;J) included: · 

• Day Star literature, 

• Fuel Oil N~ws, 

• Fueloil and Oil Heat and Solar Systems, 

• New Roots, 

• Popular Science (2), 

• Solar Age (3 ), 

• Solar Energy, 

• Solar Engine,ering (4), 

• Solar Heating and Cooling (2), and 

• Sun Times. 

Other publications were mentioned that the authors could not verify. )'hese included 
"Solar,'' "textbooks," and "trade journals." 
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6.3.4 Use ot Special Acquisition Methods 

The respondents were asked whether they had obtained· any information (not just SHAC 
or solar energy) in the past year by computer terminal, by Computer Output Microform 
(COM), or by other microform (e.g., microfiche, microfilm sheets or rolls). Few SHAC 
Installers appeared accustomed to using these special acquisition methods. In the past 
year, 3 of the 9 (33%) had used a computer terminal, no one had used COM, and only 2 of 
the 9 (22%) had used other microforms. 

6.4 SUMMARY AND COMMENTS 

Nine installers involved in SHAC were interviewed. Types of systems installed 
included: hot water, space heating, swimming pool heating, space cooling, and collection 
pumps for heating and cooling. Two also mentioned that they wP.rP. invohrP.rl in t:"!t:'~igning 
SHAC systems. Six of the nine considered themsP.lvP.s "vP.ry informed" about SHAC, but 
only three considered themselves "very involved." 

The educational level of the SHAC Installers was surprisingly high: 6 held bachelor's 
degrees and 2 held advanced degrees. Six had been in their current profession over 
5 years, 3 for 3-5 years. Four were engineers, 2 were in management positions, and one 
each was a technician, an electrical contractor, and a president of an engineering cor
poration. 

Both the profusion of engineers and the amount of time in the current profession were· 
very surprising considering the image of the solar installer as an ex-plumber who only 
recently got into solar energy. Based upon these results one must wonder whether the 
image is wrong or whether the installers with the initiative and know-how to get listed in 
the state and regional directories (see Section 6.1.1) were members of the long-standing 
engineering firms for whom installing solar energy systems was only a new sideline. The 
authors are inclined towards the latter explanation. 

SHAC Installers gave the highest priority to reaehline; information om 
.. 

• Lists of local lenders, insurers, builders, engineers, installers, manufacturers, or 
distributors for SHAC systems; 

• Costs of installing and operating a SHAC system compared to a conventional sys-
lemJ · · 

• Costs and performance of SHAC systems; 

• Local building codes or other regulations affecting SHAC systems; 

• Tax credits, grAnts, or other economic incentives for SHAC 3ystems; and 

• Climatological data. 

They gave low ratings to "educational institutions," "a nontechnical description," "institu-
tional, social ••• aspects," "a bibliography," and "lists of technical experts." · 

SHAC Installers appeared to need three types of information: first, they needed a list of 
members of ~he local solar infrastructure, especially distributors and manufacturers. 
Second, they needed information on the costs, the performance, and economic incentives 
(e.g., tax credits) of SHAC systems. Third, they needed sit~specific types of data (local 
building codes and climatological data). 
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' SHAC Installers most often received solar information through contacts with profes-
sionals ("workshops" and "an installer, builder"), from "an organizational ••• library," 
GPO, solar-involved organizations, and solar-related sources. At least four were mem
bers of a local or national solar energy association. 
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SECTION 7.0 

ACTIVE SOLAR HEATING AND COOUNG ARCIBTECTS 

7.1 DESCRIPTION OF RESPONDENTS 

7.1.1 DescriptiOn of Sample 

This section describes the results of a telephone study to determine the needs of archi
tects/designers for information on active solar heating and cooling (SHAC). Nine SHAC 
Architects were interviewed. 

The sample frame for SHAC Architects was constructed from the National Solar Heating 
and Coolin Commercial Demonstration Pro ram - Ke Personnel Director (KPD) [20f, 
which lists personnel associated with the SHAC Demonstration Projects DOE-CS). The 
demonstrations were on commercial, federal, and nonfederal buildings and residential 
federal buildings. Architects working on SHAC demonstrations were separated from 
those working on passive demonstrations by use of the KPD in conjunction with Solar 
Heating and Cooling Demonstration Project Summaries [21]. Contact names listing a 
federal agency association and duplications with mechanical engineers and active 
builders selected for other sample frames were eliminated. After all adjustments were 
made, the 9 interview candidates were randomly selected from a sample frame of 180 

· names. 

Respondents. In making the telephone calls to contact ·the randomly selected interview 
candidates, it sometimes occurred that the person could not be reached. In this event 
another randomly selected name was substituted for the original name. When individuals 
were contacted, it was verified that they really were SHAC Architects, and that ·they 
would be needing information on SHAC within the next year. If they were not both 
involved and needing information, they were asked if they could refer the interviewer to 
someone else in their organization who would be an appropriate respondent. If such a 
referral was made, a call was then made to this new candidate; if no intraorganizational 
referral was made, a new candidate was randomly selected from the sample frame. The 
results of this process may be seen in Table 7-1. 

Comparisons. For additional insight into the information needs and the information 
habits of these SHAC Architects, results from this group are compared to the results 
from SHAC Builders (Section 8.0) and Passive Architects interviewed in this study. The 
data for SHAC Architects, SHAC Builders, and Passive Architects can be found in 
Appendix F. 

7 .;1.2 Current StattJ; of Respondents 

Role •. Six of the 9 SHAC Architects ·specifically mentioned that they were working on 
active solar heating applications, 5 on hot water applications, 2 on space ·cooUng, 1 with 
applications to swimming pools,. and 1 on hydronic air to air systems. Three of the 
respondents also mentioned that they design systems: one, SHAC system with concentra
ting collectors; one, water-heating system for building use; and one, collectors for hot 
water and heating. 
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Table 7-1. COMPLETION OF INTERVIEWS: ACTIVE SOLAR HEATING 
AND COOUNG ARCIDTECTS 

Event 

Interview completed with sample frame candidate 
Interview completed with referral.candidate 
Refusal or candidate termination 
Contact attempted: could not reach candidate within three 
attempts or before interviews were completed 

Subtotal 

Contact attempted: invalid candidate (e.g., inappropriate field 
of interest, no telephone) · 

TOTAL 

Sample frame err,or rateu. (Percent) 
Completion rate (Percent) 

ainvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

Number of 
Candidates 

5 
4 
0 

1 

10 

2 

12 

17 
90 

. Involvement •. All 9 SHAC Architects said that they were either "very involved" or 
"moderately involved'' in SHAC compared to 5 of the 9 (56%) of the SHAC Builders and 7 
of the.9 (78%) Of the Passive Architects. 

Informedness. Eight of the 9 (89%) SHAC Architects considered themselves either "very 
informed" or "moderately informed" compared to all 9 for both SHAC Builders and 
Passive Ar~hitects. 

Need for Information. All respondents indicated they would need information on SHAC 
on the job during the next year. Only 3 of the 9 (33%) SHAC Architects, however, 
expected to need information eutside the job. This was similar to the results for SHAC 
Builders and for Passive Architects. 

7.1~3 Baekgrotmd of Respondents 

One of the 9 SHAC Architects held a master's degree, 7 held bachelor's degrees, and 1 
held an associate degree. Six had received degl'eeo; iri architecture and 3 in engineering. 
One received his most recent degree over 40 years ago, 2 from 25-30 years ago, 3 from 
10-15 years ago, and 3 within the past 10 years. A ·comparison of SHAC Architects with 
Passive Architects and S.at.\.C Builders showed no significant difference in educa.tional 
level or year of most recent degree. Also similar were the types of degrees earned; 
engineering and architectural·degrees were predominant for all three groups. 

Only 1 had been in the current profession for 2 or fewer years, 1 for 3-5 years, 2 for 6-10 
years, and 5 for over 10 years. Five were architects and 4 were engineers. These two 
professions were also stated most often by both SHAC Builders and Passive Architects. 
The length of professional experience for SHAC Architects appeared to be similar to that 
of Passive Architects, but slightly less than that of the SHAC Builders. 
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7.2 INFORMATION NEEDS OF RESPONDENTS 

7 .2.1 Technical Areas 

SHAC Architects were a.Sked to choose those ·areas· in which they were "particularly· 
interested in obtaining information" from a list of selected technical areas of.SHAC (see 
Table 7-2). They seemed to be somewhat more interested in "space cooling" (9 of the 9), 
"hybrid systems" (9 of the 9), and "water heating" (8 of the 9) than in "swimming pool 
heating" (5 of the 9). Areas of information interest selected by SHAC Builders did not 
differ significantly. 

Table 7-2. AREAS OF INTEREST: ACTIVE SOLAR HEATING AND COOLING 
ARCmTECTS AND BUILDERS 

; 

Architects Builders 

Technical Area of Interest No. Percent No. Percent 

Space Cooling 9 100 7 78 
Hybrid Systems (Combining Active 

and Passive) 9 100 8 89 
Water Heating 8 89 8 89 
Space Heating 7 78 9 100 
Swimming Pool Heating 5 56 3 33 

One SHAC Architect volunteered that he was also interested in passive systems and 
greenhouses. 

7 .2.2 Types of Information 

SHAC Architects were asked to name information about SH~C that was important for 
them to obtain. Eight of the 9 SHAC Architects volunteered one or more items of 
information they considered important. Three felt cost (e.g., installation cost (1) and 
financial analysis of payback (1)) data on SHAC systems was important; two mentioned 
new information on improved collectors; and two mentioned information on available 
equipment (e.g., cooling equipment). Other topics receiving single mentions included 
information on: lists of manufacturers, new cooling equipment, general information ·on 
SHAC, improved means of heat storage, availability of hardware, data on the efficiency 
of collectors, and data on the "new package by DOW Chemical Company used in heat 
storage and cooling systems." 

Choice Between Stecific Needs. A list of 11 types of SHAC information products and 12 
types of SHAC in ormation categories was read to each respondent. Each respondent 
described the usefulness of each particular item by assigning it a value of "essential," 
"very useful," "somewhat useful," or "not at all . useful." The .results are given in 
Fig. 7-1. For the purpose of comparison, the results for SHAC Builders are shown in Sec
tion 8.2.2 and the results for Passive Architects are shown in Fig. 7-2. 
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Question #8. I will. read a list of potential information 'or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information Rank Number of Responses 
...... Not or Information Product• Eden· Very what •teU 

TR-747. 

0.1 ldlful u.ful UMful 
1.0 2.0 2.5 3.0 3.5 ..• 141 131 121 Ill 

Information Categories: 

Research Information Categgdg; 

The state of the art 

Research in progress 

Cost Information Cal!9orlea: 

Costs of installing and operating 
a solar system compared to a 
conventional· system 

Costs and performance of 
sysrr;!ms 

~R!Citlc Information Categorle1: 

LUCl:ll UUIIUIIIY CUUl:!9 or mner 
requlations affe~t~nq ~iting or 
installaiion of systems 

Climatological data such as wind. 
weather. or a.mount of sunshine 

~g Information Categories: 
Marketing statistics and sales 
projections 

Information on how to market and 
sell systems including guidelines 
on obtaining tmancral support 

Other Information Categories: 
Educational institutions and other 
organizations offeririg related courses 
on system design or application . 

Standards. specifications. or certifi· 
cation programs for equipment 

Institutional, social. environ· 
mental, and legal aspects of 
system applications 

Expected major developments 
during the next 10 years 

Solar system programs. research. 
iridustries. and markets outside 
the United States 

Tax credits. grants. or other 
economic incentives 

!nlormallon Products; 

!leleren;e Jnlllr!lllltllln .. f.'rll.du;la: 
A bibliography ot general readings 

A calendar of conferences.and 
programs 

A list of sources for information 

A li3t ot technical experts 

Lists of local lender~. insurt:rS, 
builders, engineers, installers, 
manufaoturor.l;Or diotributOi":l 

DescrlP.:tlve Information Products: 
A fn.:m•le(.hnh:.al UesL.rl ... lluu or huw 

a particular system works 

A technical description at how 
a particular system works 

System _diagrams or schematics 

~,!.lgn tniormatlon Products: 

System design handbooks, installation 
handtJuuks, ur reference tables. 
Manual methods for sizing and pre· 

dieting the engineering performance 
or lite cycle costs at systems 

Com outer models for sizinQ and pre
dicting the engineering performance 
or lite cycle costs of systems 

10 

13 

3 

NA 1 

NA 

22 

13 

5 

22 

3 

19 

~8 

10 

21 

10 

19 

17 

16 

9 

13 
! 

I 
.I 

I 

0 

3 

3 

NA 

NA 

0 

3 

0 

3 

0 

·a 
0 

0 

0 

0 

0 

2 

0 

5 

5 

5 

3 

4 

NA 

NA 

3 

5 

7 

4 

2 

6 

6 

4 

4 

2 

6 

4 

6 

2 

4 

2 

NA 

Nfl 

5 

3 

4 

2 

2 

4 

3 

2 

4 

6. 

3 

2 

0 

·0 

,u 

.o 

0 

NA 

NA 

'3 

0 

0 

0 

5 

0 

2 

0 

0 

0 

3 

0 

0 

• Each sample frame of users was queslioned on information and information products in the context of their specific technology. For example. biomass sample frames were 
asked abOut Ma bibliography ol general readings on biomass-. ··a calendar of upcoming biomass conferences and programs M. etc. 

•• Rank-Each information product was assigned a rank based on aveiage usefulness. Thus. the producl wilh lhe highest average usefulness was assigned the rank of ""1"": lhe product 
wilh lhe lowest average usefulness would be ranked ""25"" where all items were asked. II two or more information products were lied lor 2nd.they were both assigned a ·2··. The naxt 
highest ranking was then assigned a ••4:· 

••• Average usefulness was calculaled by assigning the responses on a 1-4 scale from a M4""for ··essenliaiM to a M1M for ··nl"tt very useful"". 

Figure 7-1. Usefulness of Selected Information Items: Active Solar Heating and 
Cooling Architects 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information Rank Average Usefulness••• Number of Responses 

or Information Product• 

Information Categories: 

Research Information Categ2.!fg; 

The state of the art 

Research in progress 

Costs of installing and operating 
a·solar system compared to a 
conventional :sy:slt:ru 

Costs and performance of 
systems · 

Site-S~eclflc Information Categories: 
Local building codes or oth61r 
regulations ~flectinq silin~ or 
installation of systems 

Climatological data such as wind. 
weather. or amount of sunshine 

Marketing lnformallon Categories: 

Mafk.ehng ~lat.stlcs and ~lUes 
projections 

Information on how to market and 
sell systems including guidelines 
on obtaining financial support 

Other Information Categories; 
Educational institutions and other 
organizations offering related courses 
on system design or application 

Standards. specificat•ons. or certifi
Ciltion programs for equipment 

Institutional. social. environ
mental. and legal aspects of 
system applications 

Expected major developments 
during the next 10 years 

Solar system programs. research. 
industries. and markets outside 
the United States 

Tax credits. grants. or other 
economic incentives 

Information Products: 
Reference l.nformatlon Products: 

A bibliography of general readings 

A calendar of conferences and 
program3 

A ltst of sources for information 

A 11111 1)1 tqrhnir:~l ~V('IP.rl" 

Lists of local lenders. insurers. 
builders. engineers. installers. 
manufacturers. or distributors 

OescrfP-:tive Information Products: 
A non-technical description of how 

a particular system works 

A technical description ol how 
a particular system works 

System diagrams or schematics 

Q9.!,1gn lnformallon Products: 

System design handbook:;. installation 
handbooks, or reference tables 
Manual methods for sizing and pre-

dieting the engineering eerformaoce 
or life cycle costs of systems 

Computer models for sizing and pre-
dieting the eflgineering performance 
or life cycle costs of systems 

17. 

12 

6 

8 

NA 

NA 

15 

12 

20 

15 

23 

4 

20 

15 

8 

19 

8 

18 

7 

8 

4 

2 

22 

Essen· 
tlat 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 (4) 

2 

3 

3 

4 

6 

NA 

NA 

0 

2 

0 

2 

0 

4 

3 

3 

3 

4 

5 

2 
l 

.. .., 
useful 

(3) 

3 

2 

4 

2 

2 

NA 

NA 

6 

3 

2 

4 

4 

2 

2 

3 

4 

3 

6 

3 

2 

Some-.... 
u.eful 

(2) 

3 

4 

2 

2 

NA · 

NA 

2 

3 

4 

4 

4 

0 

3 

4 

4 

2 

3 

2 

2 

• Each samgle rrame of user$ w{l$ qye$tioned on inlormalion and inlormalion proelucl$ rn the con1ex1 ollheir specilic technology. For example. biomass sample frames were 
asked about-a bibliography ot Qenerat rea!lings on biomass". "a calendar of upcom1ng b1omass conterencesano programs-, etc. 

Not 
alall 

useful 
(I) 

0 

0 

2 

0 

NA 

NA 

2 

4 

0 

3 

0 

0 

0 

0 

5 

•• Rank-Eachinformation product was assigned a rank based on average usefulness. Thus. the prOCJucl with the highest average usefulness was assigned the rank of-t": the prOducl 
with the towesl average usefulness would be ranked "25- where all items were asked. If two or more information prOducts were tied for 2nd, they were bOth assigned a ·2··. The nexl 
h1ghest ranking was then assigned a ·4:· 

••• AvP.raoe IIAAiulneM was c:atcula!edby assigning !he resPOnses on a 1-4 5<;ale I rom a "-4" for "essenlial"loe. "1" lor "not verv u$8lur. 

Figure 7-2. Usefulness of Selected Information Items: Passive Ar-Chitects 
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SHAC Architects selected cost and site-specific information categories as most impor
·tant. The seven top-rated information categories/products were: 

• Costs of installing and operating a SHAC system compared to a conventional sys-
tem; 

• Local building codes or other regulations; 

• Climatologi~al data; 
• Tax credits, grants, or other economic incentives; 

• Costs and performance of systems; 

• Standards, specifications, or certification programs; and 

• Expected major developments during the next 10 years. 

SHAC Architects assigned the lowest:relative ratings to: 

• Educational institutions and other organizations offering courses; 

• Solar energy programs, research, industries, and markets outside the United 
States; 

• Lists of technical experts; 

• A bibliography of general readings; 

• A nontechnical description of how a particular system works; 

• Calendars of conferences and programs; and 

• · A technical description of how a particular system works. 

Statistical tests indicated that differences petween the ratings for these seven highest
and the seven lowest-rated information items were significant (P-<0.05) for SHAC Archi
tects. 

It· should be noted that., these lower-rated items were not necessarily of no worth to the 
SHAC Architects. For example, 4 of the 9 (44%) thought "a technical description" was 
"very useful." Thus, these information categories/products could be useful to some 
SHAC Architects but were of a lower relative· priority to the entire group. 

Statistical tests were also U$ed to determine whether the SHAC Architects rated any of 
these information items significantly higher (or lower) than they were rated by the SHAC 
Builders or the Passive Architects. Some groups, however, tended to give higher scores 
ln generaL than did other groups. 'l'o compensate for this effect, these statistical tests 
compared the "relative rating" given by one group to the "relative rating'' given by the 
other groups.. The procedure for calculating' .. the relative rating is described in 
Appendix E. The average overall rating for SHAC Architects (2.60) was similar to that 
of SHAC Builders (2.54), but slightly lower than that for Passive Architects t2.72). · 

Statistical tests indicated that, compared to SHAC Builders, SHAC Architects rated the 
need for information on "costs of installing and operating" significantly (P-<0.05) higher 
and "educational institutions" significantly (P-<0.05) lower. There B.lso seemed to be evi
dence that SHAC Architects were more interested in "tax credits, (etc.)" and "expected 
major developments," but less interested in informatiori.on systems design. 
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Looking at Passive Architects for another comparison, SHAC Architects rated the need 
for information on "institutional, social, environmental, and legal aspects" significantly 
(P 0.05) higher and "educational institutions" significantly (P<0.05) lower. There also 
seemed to be evidence that SHAC Architects were more interested in "local building 
codes" and in "standards" and less interested in design information. 

7.3 ACQUISITION OF INFORMATION BY R:m;PONDENTS 

7 .3.1 Use of Selected Informatim Sources 

SHAC Architects were asked which of 20 different potential sources of solar information 
they had used in .the past few years. For this question the respondents were not asked if 
they had obtained information on SHAC, but instead were asked if they had obtained any 
solar information from ea~h specific source. Thus, the question sought· to determine 
which information sources were the mdst familiar to the respondents. The results are 
shown in Fig. 7-3. For the purpose of comparison, the results for SHAC Builders are 
shown in Section 8.0, and the results for Passive Architects are shown in Fig. 7-4. 

The information sources mentioned most often by SHAC Architects were: 

• Periodicals, newspapers, or magazines; 

• An installer, builder, or manufacturer; 
.: 

• Workshops, conferences, or training sessions; 

• The Government Printing Office (GPO); and· 

• A public utility company. 

The top three sources .listed above were also the most frequently mentioned sources for 
both SHAC Builders and Passive Architects. · 

The information sources mentioned least often by SHAC Architects were: . 

• Smithsonian Science Information Exchange (SSIE), 

• A commercial data basP., 

• Regional Solar Energy Centers (RSECs), 

• Technical Information Center (TIC), 

• International Solar Energy Society (ISES), and 

• Solar Energy Industries Association (SEIA). 

Jn ~nmpRring the information sources used by SHAC Architects to those used by SHAC 
Builders, no statistically significant differences were found. Compared to Passive Archi
tects, however, significantly (P<0.05) fewer SHAC Architects mentioned using the ser.
vices of RSECs. 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes··· 

0 10 20 30 40 50 60 70 80 90 100 
I 

i I 

Public Media: 0 
0 
I 
0 

Radio or TV Not Asked 0 
0 

: 0 

PP.ric:u1ir.O'll~. newspapers or magazines 
I 

0 

I 
Private Solar-Involved Organizations: 

0 
I 0 

I 0 
I 0 

Private solar energy or environmental organizations 

The local chapter or national headqu-arters of International 0 
0 
0 
0 

Solar Energy Society (ISES). including their publications 0 
I 

The local chapter or national headquarters of Solar Enerqy 0 
0 
I 

Industries Association (SEIA). including their publications 
0 : 

Contacts wiih Professionais: : 0 

I 
0 

I 
' 

An Installer. builder. deSiQner or manutacturer of solar system~ 
0 0 : 

Workshops. conferences or training sessions 
I I : 

Information Services': 
I 0 

0 0 0 
I 0 0 

I 0 
0 

Your organizational library or a local library 
0 
0 

I .. I I 
I 0 I 

A commercial data base; for example. Lockheed. SOC. BRS 0 0 I 
0 

' ' I 
0 

I 

Smithsonian Science Information Exchange (SSIE) 0% ' 0 
0 

0 

' ' 0 I 
0 0 

.A Federal library or information center; for example. the National ' 
0 
0 

Agricultural Library or the Environmental Data System I 

l I 
0 

The Government Printing Office· (GPO) 

I I 0 0 - 0 I 
National Technical Information Service (NTIS) : I 

0 

L 0 
0 I 

Technical Information Center at Oak Ridge (TIC) 
I. 0 0 

: I 0 

I 0 

I 0 

Government Solar_-lnvolved Organizations 0 
0 

0 0 
0 

Directly I rom the U.S. Department of Energy 
I : National Solar Heating & Cooling Information Cente1 

~ 
,. : 
I 0 

Regional Solar Energy Centers 
0 

0 

I 0 

State Energy or Solar Offices 
' I 

0 

Other: ' I 
I 

0 0 

0 I 

Some other state or local government office or publication 

I 0 

A flllhlir. 11tility r.nmr<'lny 
I 0 

0 

Sou roes for this opeoifio sample !rome .. : I 0 

' I 
I 0 
I I 

American Institute of Architects (AlA) or AlA Research Corporation - 0 

I 0 
0 

I 0 

' 0 I 

' 
' ' 
0 

0 

Services and centers whose primary purpose is to disseminate information. 
Sci me sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
manufacturers-of biomass conversion equipment were also asked it they have obtained any type of solar information from: "the local or 
national office of the U.S. Department of Agriculture, including Extension and Forestry:' • 

, These data are based upon a total of 9 respondents. 

Figure 7-3. Use of Selected Information Sources: Active Solar Heating and 
Cooling Architects 
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Question #11. In the past. few years, have you obtained any· type of solar i"'formation from any of the following sources? 

information Sources Percentage Responding Yes··· 

0 10 20 30 40 50 60 70 80 90. 100 
I : I 

Public Media: ' : : : 
' ' Radio or TV : ' 
'. ' I ' 

~eriodicals. newspapers or magazmes 

' ' ' 
' 

I ' Private Solar-Involved Organizations: ' ' : I ' I ' : 
Private solar energy or environmental organizations 

' I ' ' The local chapter or f71tltional.hcadquartorc of lntllrn~tionill ' ' 
Solar Energy Society (ISES). Including their publications 

' 
The local chapter' or national heflr1QIIarters of Solar Energy - ; ' ' Industries Association (SEtA). inr.luding their publications I ,. 

I 

' Contacts with Professionals: ·' ' 
' ' ' I . ' -An installer. builder .. designer or manufacturer of solar systems 
' ' : 

· Workshops. conferences or training sessions _ 
I 

I 

Information Services•: 
I 

' I 
I 

Your organizational library or a local library 
I 

A commercial data base: for example. Lockheed~ SOC. BAS 0% I 

' ' 
Smithsonian Science Information Exchange (SSIE) 0% ' 

' 
A Federal library or information center: for example, the National 
Agricultural library or the Environmental Data System· 

I I 

The Government Printing Office (GPO) 
I I . 

National Technical l'nformation Service (NTIS) 
I ; 

Technical Information Center at Oak Ridge (TIC) 

G overnment Solar-Involved Organizations 
I -
' 
' ' 

Directly from the U.S. Department of Energy 
I ' 

National Solar Heating & Cooling Information Center 

I : ' 
Regional Solar Energy Centers ' 

L ' ' ' 
' ' 

State Energy or Solar Offices 

~ 
' : ther: ' 
' I 

' 
Some other.siate or local government office or publication 

. 
' ' 
I ' 

' 

0 

A public utility ~ompany ' . ' 
I ' 

Sources fgr this specific sample frame .. : ' 
' 

I 

' 
American Institute of Architects (AlA) or AlA Research Corporation 

' ' 
' ' 

' ' ' ' ' 
' ' 
' 
'· 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
milnllfacturtir~ vr I.Ji011'1aM conversion equipment wcro alco asked 11 they have obtainf;'rl Rny ty[lP. nf solar inforrn<~tic;m from: "the local or 
national office of the U.S. Department of Agriculture. including l::xtension and Forestry:· 
These data are based UJ.lUII a total ol 9 n:.spondents. 

Figure 7-4. Use of Selected Information Sources: Passi~e Architects 
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7 .3.2 Membership m Solar-Interested Organizations 

Eight of the 9 SHAC Architects interviewed were members of a professional, technical, 
or other organization with an interest in solar energy~ These organizations (and the lmm-
ber of times mentioned) included: · 

• American Institute of Architects (AlA) (including committees and local chapters, 
e.g., Energy Task Force, Boston Society) (4); 

• American Society of Heating, Refrigerating and Air Conditioning Engineers 
(ASHRAE) (2); 

• Connecticut Engineers in Private Practice (CEIPP); 

• Dallas-Ft. Worth Solar Energy Association; 
) . 

A TRF.R; 

• Northern California ·Solar Energy Association; and 

• Texas Solar Energy Society. 

·Also mentioned were several organizations that the authors could not .verify. These 
included "American Solar Energy" and "BuiJding Trades Organization." 

7 .3.3 · Expa;ure to Publications on Solar Energy 

During the past 6 months, all 9 SHAC Architects had read publications which included 
information on SHAC. · The publications they could specify (and the number of times 
mentioned) included: · 

I 

• AIA Journal, 

e ASHRAE publications (2), 

• Architectural Record, 

• Consulting Engineer, 

• Progressive Architecture (3), 

• Solar A,ge, 

• Solar Energy J?..~ges~, 

• Solar· Energy Intelligence Report, and 

• Solar Engineering (2). 

Also mentioned were several publications that the authors could not verify: These 
included "Building and Design Construction" and "Solar Heating." 

7 .3 •. 4 Use of Special Acquisition Methoct; 

The respondents were asked whether they had obtained any information (not just SHAC 
or solar energy). in the past year by computer terminal, by Computer Output Microform 
(COM), or by other microform (e.g., microfiche, microfilm sheets or rolls).. Few SHAC · 
Architects appeared accustomed to using these special acquisition methods, a trait 

92 



common to architects and builders interviewed in both passive technologies and SHAC. 
In the past year, 5 of the 9 (56%) had used a computer terminal and only 2 of the 9 (22%) 
had used either COM or other microform. 

7.4 SUMMARY AND COMMENTS 

Nine architects involved in SHAC were interviewed. Specific types of SHAC applications 
included: heating, hot wafer, space cooling, swimming pool heating, and hydrQnic air to 
air systems. Three also designed systems and 1 designed collectors. SHAC Architects 
were slightly more involved than either SHAC Builders or Passive Architects; all three 
groups, however, felt they were highly informed. The educational level and types of 
degrees earned (predominantly in engineering and architecture) were also similar for all 
three groups. Professionally, SHAC Architects as well as Passive Architects had slightly 
fewer years of experience than did the SHAC Builders. 

SHAC Architects gave the highest priority to receiving information on: 

• Costs of installing and qperating a SHAC system compared to a conventional sys-
tem; · 

• Local building codes or other regulations affecting SHAC systems; 

• Climatological data; 

e Tax credits, grants, or other economic incentives for SHAC systems; 

e Costs and performance of SHAC systems; 

• Standards, specifications, or certification programs for SHAC systems; and 

• Expected major developments in SHAC technology during the next 10 year~). 

They gave low ratings to "educational institutions," "SHAC programs, research ••• out
side the United Stat~s," "lists of technical experts," "a bibliography of gen'eral readings," 
"a nontechnical description," "calendars," and "a technical description." 

Overall, SHAC Architects needed two principal types of information: first,_ they needed 
site-specific data including "climatological data" and "local .building codes." Second, 
thP.y needed cost information (installation/operating costs, s~stem cost and performance, 
and "tax credits"). Additionally, they needed information on "standards" and on 
"expected major developments." 

SHAC Architects, as well as SHAC Builders and Passive Architects, most often received 
solar information through "periodicals" and professional contacts ("workshops, (etc.)" and 
"an installer, builder, (etc.)"). Other sources frequented included GPO and a public 
utility company. At.least four were members of a local or national solar energy associa
tion, with the AlA also serving as an important information disseminator. 

93 

) 





55~1'*' ------------''-----------------T=R=-.....::7-=...:....47 

SECTION 8.0 

ACTIVE SOLAR HEATING AND COOUNG BUILDERS 

8.1 DESCRIPTION OF RESPONDENTS 

8.1.1 Description of Sample 

This section describes the results of a telephone study to determine the needs of builders 
for information on active solar heating and cooling (SHAC). Nine SHAC Builders were 
interviewed. 

The sample frame for SHAC Builders was constructed from the National Solar Heating 
and Cooling Commercial Demonstration Program ..., Key Personnel Directory (KPD) [20], 
which included a listing of builders involved in the SHAC Demonstration Projects 

· (DOE-CS). These demonstrations were on commercial, federal, and nonfederal buildings 
and residential federal buildings. Builders working on SHAC demonstrations were sepa-

. rated from those working on passive demonstrations by use of the KPD in conjunction 
with Solar Heating and Cooling Demonstration Project Summaries [21]. Builders · 
employed by a federal, state, or local office and duplicates with builder and architect 
sample frames for other technologies were eliminated. After all adjustments were made, 
the 9 interview candidates were randomly selected from a sample frame of 78 names. 

Respondents. In making the telephone calls to contact the randomly selected interview 
candidates, it sometimes occurred that the person could not be reached. In this event 
another randomly selected name was substituted for the original name. When individuals 
were contacted it was verified that they really were SHAC Builders, and that they would 
be needing information on SHAC within the next year. If they were not both involved. 
and needing information, they were asked if they could refer the interviewer to someone 
else in their organization who would be an appropriate respondent. If such a referral was 
made, a call was then· made to this new candidate; if no intraorganizational referral was 
made, a new candidate was randomly selected from the sample frame. The results of 
this process may be seen in Table 8-1. · 

Comparisons. For additional insight into the information needs and the information 
habits of these SHAC Builders, results from this group are compared to the results from 
SHAC Architects (Section 7 .0) and from Passive Builders interviewed in this study. The 
data for SHAC Builders, for SHAC Architects, and for Passive Builders can be found in 
Appendix F. 

8.1.2 Current Status of Respondents 

Role. SHAC-related activities in which the SHAC Builders were involved included solar 
.hot water systems (2) (1 specifically mentioned domestic applications and 1 mentioned 
both residential and ~ommercial applications); building a· house (with plans for building 
two more with SHAC systems); working on a building with an active air heating system 
with rock storage; installing a SHAC system in a building; developing and ·applying solar 
concentrating collectqrs; installing large arrays (10,000 ft) of collectors; and monitoring 
completed projects with SHAC systems. 
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Table 8-1. COMPLETION OF INTERVIEWS: AC'f1VE SOLAR HEATING 
AND COOUNG BUll.DERS 

Event 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate termination 
Contact attempted: could not reach candidate within three 
attempts or before interviews were completed 

Subtotal 

Contact attempted: invalid candidate (e.g., inappropriate field of 
Interest, no telephone) 

TOTAL 

Sample frame err,or ratea (Percent) 
Completion rate (Percent) 

ainvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

Number of 
Candidates 

4 
5 
1 

1 

11 

3 

14 

21 
82 

Involvement. Five of the 9 (56%) SHAC Builders said that they were "very involved" or 
"moderately involved" in SHAC, compared to. all 9 of the SHAC Architects and 6 of the 9 
(67%) Passive Builders. 

Informedness. All 9 of the SHAC Builders considered themselves "very informed" or 
"moderately informed" compared to 8 of the 9 (89%) SHAC Architects and all 9 Passive 
Builders. 

Need For Information. All respondents indicated they would .need information on SHAC 
on the job during the next year. Four of the 9 SHAC Builders also expected to need 
information outside the job. This was similar to t~e results for SHAC Architects and 
Passive Builders where all respondents needed information· on their own technology on 
the job; 3 of the 9 (33%) SHAC Architects and 6 of the 9 (67%) Passive Builders needed 
information outside the job •. 

8.1.3 Backgrotmd of Respondents 

Six of the 9 SHAC Builders held bachelor's degrees and 3 held master's degrees. Three 
had received degrees in architecture, 3 in engineering, and 1 each. in bus~ness manage- . 
ment, history, and education. Two received their most recent degree over 25 years ago, 
2 degrees were ,received 10-15 years ago, 3 received 5-10 years ago, and 2 within the past 
5 years. A comparison of SHAC Builders with Passive Builders and SHAC Architects 
showed no significant difference in educational level or year of mc;>st recent degree. The 
type of degree earned, however, showed more concentration of engineering and architec- ' 
tural degrees in the SHAC Builder group (6 of the 9) and SHAC Architect group (9 of the 
9) and more variety of degrees within the Passive Builder group. 
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. - Six SHAC Builders had been in their current profession for 6-10 years, three for over 10 
years. This length of current professional experience was slightly longer than that of 
SHAC Architects and that of Passive Builders. In their current profession, 4 SHAC 
Builders mentioned that they were engineers, 3 were architects, 1 a builder, and 1 a 
manager. Similarly, SHAC Architects also mentioned the professions of engineer and 
architect most often, but Passive Builders cited professions related to eight different · 
fields. 

8.2 .INFORMATION NEEDS OF R~PONDENTS 

8.2.1 Technical Areas 

SHAC Builders. were asked to choose. those areas in which they were "particularly inter
ested in obtaining information" from a list of selected technical areas of solar heating 
and cooling. Significantly (P<0.05) more of the respondents were interested in "space 
heating" (9 of the 9), "water heating" (8 of the 9), and "hybrid systems" (8 of the 9) than 
in "swimming pool heating" (3 of the 9). The level of interest expressed by SHAC 
Builders did not differ significantly from that of SHAC Architects in any technical area 
(see Table 8-2). 

Table 8-2. AREAS OF INTER~: ACTIVE SOLAR HEATING AND 
COOUNG BUILDERS AND ARCHITECTS 

Builders Architects 
Technical Area of Interest 

Nq. Percent No. Percent 

· Space Heating 9 100 7 78 
Water Heating 8 89 8 89 
Hybrid Systems (combining 

I 

Active and Passive) 8 89 9 !100 
Space Cooling 7 78 9 too 
Swimming Pool Heating 3 33 5 56 

One SHAC Builder also volunteered an interest in information on industrial applications. 

8.2.2 Types of Information 

SHAC Builders were asked to name information about SHAC that was important for them 
·to obtain. All 9 of the SHAC Builders volunteered one or more items of information 
which they considered important. Two felt information on new products, cost of sys-· 
terns, and performance data on existing products and systems were important. Other 
topics receiving single mentions included: ·availability of component parts from manu
facturers, calculation methods for designing systems, technical information, marketing 
information, system design handbooks (e.g., details as to what materials to use), air sys~ 
terns, data on the most efficient collector on the market, and data on the technical 
equipment involved for joining collectors together. · 
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Information that the SHAC Builders volunteered they needed but were unable to get 
included data on heat transfer, air flow in rock beds, simple methods for monitoring sys
tems, and hard data on costs and real life cycles of systems. It is interesting to note that 
only 2 of the 9 SHAC Builders mentioned that they were unable to get information they 
needed compared to 6 of the 9 Passive Builders. 

Choice Between Specific Needs. A list of 11 types of SHAC information products and 13 
types of SHAC information categories was read to each respondent. Each respondent 
described the usefulness of each particular item by assigning it a value of "essential," 
"very useful," "somewhat useful," or "not at all useful." The results are given in 
Fig. 8-1. For the purpa;e of comparison, the results for SHAC Architects are sh()wn in 
Section 7.0 and tha;e for Passive Builders are shown in Fig. 8-2. 

SHAC Builders selected information directed toward application as the ma;t important 
information. The six top-rated information categories/products were: 

• Climatological data; 

• Cost and performance of systems; 

• Design handbooks, installation handbooks, or reference tables; 

• Manual methods for sizing and predicting performance or costs; 

• Local building codes or other regulations; and 

• Standards, specifications, or certification programs. 

SHAC Builders assigried the lowest relative ratings to: 

• Solar energy programs, research, industries, and markets outside the Uniterl 
States; · 

• Calendars of conferences and programs; 

• Institutional, social, environmental, and legal aspects; 

• Marketing statistics and sales projections; and 

• Computer ·models for sizing and predicting performance or costs. 

It was particularly interesting to note the difference between the ratings they assigned 
to "manual methods" and to "computer models." 

Statistical tests indicated that differences between the ratings for these six highest and 
the five lowest-rated information items were significant (P<0.05) for SHAC Builders. 

It should be noted that these lower-rated items were not necessarily of no worth to the 
SHAC Builders. For example, 2 of the 9 (22%) thought "computer models" were "very 
useful." Thus, these information categories/products could be useful to some SHAC 
Builders but were of a lower relative priority to the entire group. 

Statistical tests were also used to d,etermine whether the SHAC Builders rated any of 
these information items significantly higher (or lower) than they were rated by SHAC 
Architects and by the Passive Builders. Some groups, however, tended to give higher 
scores in general than did other groups. To compensate for this effect, these statistical 
tests compared the "relative rating'' given by one group to the "relative rating'' given by 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that.information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of lnlormallon Rank Average Usefulness••• Number of Responses 
Some· or Information Product• Essen· .. ., ...... , .. , useful ""''"' 1.0 1.5 2.0 2.5 3.5 4.0 (4) (3) (2) 

l!!fQrmatlon !;;ategorles: 

Research lnfQrm!!l12D Catgg~ i 
The state of the art 14 3 4 

Research in progress 9 -1 4 4 

Coal Information Cat!9orlea: 

Costs of installing and operating 
a solar system compared to a 12 :1 fi 2 
conventinnar.system 

Costs and performance of 
2 2 2 systems 

' 
Site-S~clilc Information Categories: ' 

Local building codes or other 
regulations affecting siting or ~ 4 3 
installation of sysh:HIIS 

Climatological data such as wind. 4 2 3 
weather. or amount of sunshine 

Marketing Information Categories: ' ' 
Marketing statistics and sales 

20 0 4 ·2 projections 
Information on ·how to market and 

i sell systems including guidelines NA NA NA NA 
on obtaining financial support I 

Other lntormatiQn Categories: 

I Educational institutions and other 
organizations ottering related courses 14 0 4 5 on system design or application 

Standards .. specifications. or certifi- I 
4 3 cation programs for equipment ~ 

Institutional, social. environ-
mental. and legal aspects of 
system applications 

22 4 

Expected major developments 
12 . 0 5 . during the next 10 years 

Solar system programs. research. 
24 !I () 2 3 industries. and markets outside 

the United States 
Tax credils. grants. or other 14 : 0 5· 3 
econor:nic incentive.s : 

Information Products: 
Aefer~nce lnfc:J:rmatlon Products: 

14 0 5 3 A bibliography of general readings 

A calendar of conferences and 23 0 1 6 programs 

A list of sources for information 7 6 

A li$1 nl tP.r:hnir:RI P.Xf1P.rts 1R 0 
Lists of local lenders. insUrers. 

builders. engineers, installers. 3 
manufacturers, or distributors 

DescriP-tive Information Products: 
. ~ . 

A rTOn-technical description of how 
18 3 3 a particular system works 

A technical description or how 
, '. 

9 2 3 3 a Particular system works 

System diagrams or schematics 9 2 3 3 

~.!lgn Information Products: 

System design handbooks. installation 
handbooks, or refer~nce tables 2 2 2 
Manual methods for sizing and pre-

dieting the engineering performance : 
or life cycle costs of systems 2 2 5 2 

Computer models for sizing and pre-

i 
dieting the engineeririQ performance 20 0 2 6 
or life cycle costs of systems : 

• Each sam pi~ trame or users was queshoneo on 1"110rmat10n ano 1nrormation procucrs in me C:Ont811t ortne1r specitic tecnnoi09Y· For eJ~ampte,b,omass sample frames were 
asked aboutMa bibli09rapl"'y of general readings on biomass". "a calender or upcoming biomass conferences and programs··, etc. 

Not 
at all 

useful 
{1) 

0 

0 

0 

0 

NA 

0 

0 

3 

4 

1 

2 

0 

0 

0 

•• Rank-Eachinlormation prOduct was assigned a rank based on average us&lutness. Thus. the prOduct with the highest average usetulness was assigned tl"'e rank ol"t": the product 
with the lowest average usefulness would be ranked "2s·· where ell items were asked. I! two or more inlormarion produc!S were lied for 2nd.lhey were bolh assigned a "2-. The ne111 
higMsr ranking was !hen assigned a '"4:' 

.. • Averaqe usefulness was c:alcutal8d by a;;,~r'unQ 1ne tespor'l!eson a 1-4 !C:aTe !rom a "4'"1or "essenh~l"lo ~ "1"1or "not very U$4;!1ul-, 

Figure 8-1. Usefulness of Selected Information Items: Active Solar Heating and 
Cooling Dullders 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information Rank Average Usefulness"•• Number ol Responses 
fiome· or Information Prnr:tuct• 

e .. en· v • .., what 

TR-747 

Not 
at all 

Ual useful useful useful 
1.0 1.5 2.0 2.5 3.0 3.5 4.0 (4) (3) (2) 

Information Categories: 

Research Information Categories: 

The state of the art 10 3 2 4 

Research in progress 10 2 4 3 
Cost Information Categories: 

Costs of installing and operating 
a solar system compared to a 
conventional. system 10 3 2 4 

Costs •no performance of 
~y$11!!((15, 

4 2 6 

Site-SP-ecific Information Categories: 

Local building codes or other 
2 regulations affecting siting or 

installation of systems 

Climatological data such as wind. 2 4- 3 2 
weather. or amount of sunshine 

Marketing Information Categories: 
Marketing statistics and sales 

21 projections 0 4 4 
Information on ho~ to market and 
sell systems including guidelines NA NA NA NA 
on obtaining financial support 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 23 on system design or application 6 

Standards. specifications. or certifi-
10 cation programs lor equioment 4 

Institutional. social. environ-
mental. and legal aspects of 14 2 3 4 
system applications 

Expected major developments 4 3 4 2 during the next 10 years 
5ulal ~Y~II;;!Ill IJIUQiaiiiS, I~Se;;ttCr1, 

21 2 industries. and markets outside 
tnP. tJnitP.rl St~tE'$ 

Tax credits. grants. or other : 3 
economic incentives 

Information Produot3: . 
nateranGe l[]fOrmallon r'rodUOI&I i 

A bibliography of general readings 19 4 3 
A calendar of conferences and 14 3 5 programs 

A list of sources for information 2 5 2 

A list of technical experts 14 4 
Lists of local lenders. insurers. : 
buildor~. onginoorc, inct;~.llor&, 
manufacturers, or d•stnbutors 

DescriQtive Information Products: 
A non-technical description of how 

24 0 6 a particular system works 

A technical description of how 17 ·2 ? 5 a particular system works 

System diagrams. or schematics Jq ti 

~~lgn Information Products: 

System design handbooks. installation 
handbooks, or reference tables ·2 5 2 Manual methods for sizing and pre-

dieting the engineering performance 
4 6 or life cycle costs of systems 

Computer modci:J tor 3iting lind pre-
dieting the engineering performance 17 : 3 2 2 
or life cycle costs of systems 

' Each sample frame of users was questioned on information and informalion product~ .n the contexl of their specific technology. For example. biomass sample frames were 
asked aboul"a bibliography ol general readings on biomass". "a calendar ot upcom•ng biomass conferences and programs". etc. 

(1) 

0 

0 

0 

u 

0 

0 

NA 

0 

0 

0 

0 

0 

0 

0 

2 

0 

u 

0 

0 

2 

•• Rank-Eachintormation producl was assigned a rank based on average usefulness. Thus.lhe producl with I he highest average usefulness was ass•gned the rank ot"l": the producl 
w•th the lowest av,erage usefulness would be ranked ''25" where all items were asked. II two or more information products were lied lor 2nd, they were both assigned a "2". The next 
highesl ranking was !hen assigned a "4:· 

• •• Average usefulness was calculated by assigning the responses on a 1-4 scale I rom a "4" for "essential" to a '1" for "not very uselul". 

Figure 8-2. Usefulness of Selected Information Items: Passive Builders 
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the other groups. The procedure for calculating the relative rating is described in 
Appendix E. The average overall rating SHAC Builders gave to all items was 2.54; for 
SHAC Architects it was 2.60; and for Passive Builders 2.81. 

Statistical tests indicated that, compared to SHAC Architects, SHAC Builders rated the 
need for information on "educational institutions" significantly (P<0~05) higher and 
"costs of installing and operating" significantly (P<0.05) lower. There also seemed to be 
some evidence that SHAC Builders were· more interested in systems design and less 
interested in "tax credits, (etc.)" and "expected major developments." 

Compared to Passive Builders, SHAC Builders rated the need for information on "tax 
credits, grants" significantly (P<0.05) lower. There also seemed to be evidence that the 
SHAC Builders were more interested in information on· systems design, but less inter
ested in "expected major developments" and ·"institutional, social, environmental, and 
legal aspects." 

8.3 ACQUISITION OF INFORMATION BY RESPONDENTS 

8.3.1 Use of Selected Information Sources 

SHAC Builders were asked which of 20 different potential sources of solar information 
they had used in the past few years. For this question, the respondents were not asked if 
they had obtained information on SHAC1 but instead were asked if they had obtained ~y 
solar information from each specific source. Thus, the questipn sought to determme 
which information sources were the most familiar to the respondents. The results are 
shown in Fig. 8-3. ' For the purpose of comparison, the results for Passive Builders 
(Fig. 8-4) are also included and those for SHAC Architects appear in Section 7 .3.1. 

The information sources mentioned most often by SHAC Builders were: 

• Periodicals, newspapers, or magazines; 

• Workshops, conferences, or training sessions; 

• An installer, designer, or manufacturer; 

• The Government Printing Office (GPO); and 

• Directly from the U.S. Department of Energy (DOE). 

The first three sources listed above were also the three most mentioned sources for both 
SHAC Architects and Passive Builders. 

The.tnformaliun sources mentioned least often by SHAC Builders were: 

• Some other state or local government office or publications, 

• Radio or TV, 

• A commercial data base, and 

• State energy or solar offices. 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes··· 

0 10 20 30 40 50 60 70 80 90 100 
I i 

Public Media: : 
I 
I 

Radio or TV ' ' ' : I ! 
Periodicals. newspapers or magazines 

I ' ., 
I I I 

Private Solar-Involved Organizations: I I ' 
I ' I 

I 
I I : 

Private solar energy or environmental organizations : 
The local chapter or national headquarters of International I 

I : 
: Solar Energy Society (ISES). including their publications I 
I 

The local chapter or national headquarters of Solar Energy ' I ' 
I 

I 

Industries Association (SEIA). includin!=J their publications 
I i I 

cumac1s wnn l"rOII!SSionals! I : 
I 

I ' I I I 

An installer, builder. designer or manufacturer of solar sys!P.ms -
Workshops. conferences or training sessions 

l I I 

I I 

Information Services•: 
I I -' I 
I I 
I I 

Your organizational library or a local library 
I 
I I 

A commercial data base: for example. Lockheed, SOC. BRS I ' 
I I 

I 

Smithsonian Science Information Exchange (SSIE) Not Asked I I 
I 

I I 

A Federal library or information center; for example. the National 
I 
I 

Agricultural Library or the Environmental Data System 
I I : 

The Go-vernment Printing Office (GPO) 
I I : I 

National Technical Information Service (NTIS) 
I : 

Technical Information Center at Oak Ridge (TIC) ' I 
I 

G 
I ' overnment Solar-Involved Organizations ' 

I : 
I 

' 
I 

I 
I I --·· 

lJiieCtly fr6ni the U.S. Department of Energy 
I I ' 

National Solar Heating & Cooling Information Center ' 
; I 

I 

Regional Solar Energy Centers - ' I 
I I I 

' 
I 

State Energy or Solar Offices I 
I 
I 

~ 
I 

I 
I 

!her: ' I 

I 

' Some other state or local government office or publication ' I 

.0 

~ oublic utility r.ompilny 
I 

SI)U~';-_'ils_for this specific &ample frame••, 
' I 
I 

National Association of Home Builders 
' 
I 

I I 
I I 
I I ' 
' ' 
' 
I 

' 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
manufacturers ol biomass conversion equipment were also asked it they have obtained any type ol solar information from: "the local or 
national office of the U.S. Department of Agriculture. including Extension and Forestry:· 
These data are based upon a total of 9 respondents. 

Figu~e 8-3. Use of Selected Information Sources: Active Solar Heating and 
. Cooling Build~rs 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes··· 

0 10 20 30 40 so 60 70 80 90 100 
I I : I I 

ublic Media: ' 
i : p 

I ' ' I ' ' Radio or TV 

I I : I 
I 

Periodicals. newspapers or magazines 

' 
I 

' 
' 

I I 

Private Solar-Involved Organizations: I I : I I : I . ' 
PrivAte snlilr energy or environmental organizations 

The local chapter or national headquarters of International ' I 
' 

Solar Energy Society (ISES). including their publications ' 
I ' I ' 

The local chapter or natrona! headquarters of Solar Energy ' ' 
' Industries Association (SEIA). including their publications 

I 
I 

' I 
Contacts with Professionals: • ' : 

I 
' I I I 

An installer. builder. designer or manufacturer of solar systems 

- I : 
Workshops, conferences or training sessions 

I ' : 
nformalion Services*: 

I ' ' ' I ' I ' 
Your organizational library or a local library 

I 
I I 

A commercial data base; for example. Lockheed. SOC. BAS ' : ' 
Smithsonian Science Information Exchange (SSIE) ... I ' ' ' I 

' ' ' ' A Federal library or information center; for example. the National ' ' ,, 
Agricultural Library or the Environmental Data System I 

I : 
' The Government Printing Office (GPO) 

I I I ' ' National Technical Information Service (NTIS) : 

r I : 
Technical Information Center at Oak Ridge (TIC) 

'I ' : I 
I 

I ' overnment Solar-Involved Organizations ' ' : 
' ' ' 
' ' 

Directly from the U.S. Department of Energy 
I ' 

G 

I ' ' ' 
National Solar Heating & Cooling Information Center 

Regional Solar Energy Centers 
I ; : 
I ' ·- ' ' State Energy or Solar Offices 

' ' · ther: ' ' ' I 
0 

' ' 
' ' 

Some other state or local government ofiice or publication ' ' 
' 

A public utility company 
I ' 

I 

s ources for this specific sample frame**: I ' 
' ' 
I I 

' I .I 

National Association of Home Builders I. 
I 

' ' ' ' ' 
' ' I 

' ' I ' 
' I I 

' 

' : ' 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about add)tional information sources which are applicable to their technology. For example. the 
manufacturers of biomass conversion equipment were also asked it they have obtained any type of solar information from: '"the local or 
national office of the U.S. Department of Agriculture. including Extension and Forestry:• 
These data arc based upon a total ot Y responaents. 

Figure 8-4. Use of Selected Information Sources: Passive Builders 
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In comparing the information sources used by SHAC Builders to those used by SHAC 
Architects and by Passive Builders, no statistically significant differences were found. 
There seemed to be evidence, however, that SHAC Builders had not used as many infor
mation sources as had Passive Builders. 

8.3.2 Membership in Solar-Interested Organizations 

Significantly fewer SHAC Builders than SHAC Acrhitects were members of a profes
sional, technical, or other organization with an interest in solar energy. Only 3 of the 9 
(33%) SHAC Builders interviewed were members of such organizations compared to 8 of 
the 9 (89%) SHAC Architects and 5 of the 9 (56%) Passive Builders. These organizations 
(each receiving a single mention) included: 

• American Institute of Architects (AlA), 

• American Society of Heating, Refrigerating and Air Conditioning Engineers 
(ASH RAE), 

• American Society of Mechanical Engineers (ASME), and 

• International Solar Energy Society (ISES). 

8.3.3 Exp<lSure to Publications on Solar Energy 

During the past 6 months, all 9 SHAC Builders had read publications that included infor
mation on SHAC. The publications they could specify (and the number of times men-
tioned) included: · 

• Argonne National Lab publications, 

• ASHRAE publications, 

• ASME journals, 

• DOE information, 

• Government publications (periodicals, mailing lists) (2), 

• National Engineer, 

• Progressive Architecture, 

• Solar Age (2 ), 

• Solar Energy Information Data Bank (SEIDB) publications, and 

• Solar Engineering (2 ). 

Also mentioned were some publications that the authors could not verify. These included 
"Engineering Record," "HS," "Solar Heating and Cooling by Kapner," "trade magazines," 
"reference manuals," "literature on seminars," and "technical data plans and specifica
tions." 

8.3.4 ·Use of Special Acquisition Methods 

The respondents were asked whether they had obtained any information (not just SHAC 
or solar energy) in the past year by computer terminal, by Computer Output Microform 
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{COM), or by other microform {e.g., microfiche, microfilm sheets or rolls). Few SHAC 
Builders appeared accustomed to using these special acquisition methods, a trait common 
to builders and architects interviewed in both passive technology and SHAC. In the past 
year, only 3 of the 9 {33%) had used a computer terminal, no one COM, and 3 of the 9 
{33%) had used other microforms. · 

8.4 SUMMARY AND COMMENTS" 

Nine builders involved in SHAC were interviewed. Specific types of SHAC-related activ
ities mentioned included: hot water systems, air heating system with rock storage, solar 
concentrating collectors, and large arrays of collectors. Both SHAC Builders and Passive 
Builders were slightly less involved. than were SHAC Architects; all three groups, 
however, were similarly well-informed and had comparable levels of education. The 
degrees earned by the SHAC group {both Builders and Architects) were predominantly in 
engineering and architecture, whereas Passive Builders ·had a wide range of educational 
backgrounds. Professionally, SHAC Builders appeared to have slightly more years of 
experience in their current profession than did either SHAC ·Architects or Passive 
Builders; all nine SHAC BuilderS had been in their current profession at least 5 years. 

SHAC Builders gave the highest priority to receiving information on: 

• Climatological data; 

• Cost and performance of SHAC systems; 

• SHAC system design handbooks, installation handbooks, or reference tables;. 

• Manual methods for sizing and predicting performance or costs of SHAC systems; 

• Local building codes or other regulations affecting SHAC systems; and 

• Standards, specifications, or certification programs for SHAC systems. 

The gave low ratings to "SHAC programs, r~earch ••• outside the United States," 
"calendars," "inc:;titutional, social ••• aspects," "marketing statistics," and "computer 
models." 

The resulting picture of the SHAC Builder was of one who needed information in three 
major areas. First, site-specific data including "climatological data" and "local building 
codes" was needed. Second, information on system cost and performance was needed. 
Third, systems designinformation was needed, including information on "standards." 

SHAC Builders, as well as SHAC Architects and Passive Builders, most often received 
solar information through "periodicals," professional contacts {"workshops, {etc.)" and "an 
installer, builder, designer, {etc.)"), GPO, and DOE. Only 1 of the 9 SHAC Builders, 
however, was known to be a member of a solar energy association. There seemed to be 
evidence that SHAC Builders used fewer information sources than did Passive Builders. 
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SECTION 9.0 

ACTIVE SOLAR HEATING AND COOLING PLANNERS 

9.1. DESCRIPTION OF RESPONDENTS 

9.1.1 Description of Sam·ple 

This section deScribes the results of a telephone study to determine the needs of planners 
for information on active solar heating and cooling (SHAC). Nine SHAC Planners were 
interviewed. 

The sample frame for SHAC Planners was constructed from three sources. First,~ the 
Chairman of the Energy Planners Network of the American Planning Association identi
fied 54 plann·ers from the "Master List of the Energy Planners Network" [22] who were 
known to him to be involved in solar energy. An additional 26 planners were id~ntifed by 
Solar Energy Research Institute (SERI) staff members~ The third source was the National 
Solar Heating and Cooling Information Center's (NSHCIC) professional (architectural 
planners) data bank [23]. This source yielded 13 names of individuals whose titles speci.;_ 
fied planner. Duplicate names from the three sources were eliminated, as well as dupli
cates between this sample frame and that for SHAC Architects •. After all adjustments' 
were made, the 9 interview candidates were randomly selected from a sample frame of 
91 names. · By chance, the respondents for all 9 completed interviews were members of 
the Energy Planners Network. 

Respondents. In making the telephone cans to contact the randomly selected interview 
candidates, it sometimes occurred that the person·could not be reached. In this event 
another randomly selected name· was substituted for the original name. When individuals 
were contacted it was verified that they really were planners with some experience with 
solar systems, and that they would be needing information on SHAC within the next 
year. If they· were not both involved and needing information, they were asked if they 
could refer the interviewer to someone ~se in their organization.who would be an appro
priate.respondent. If such a referral was made, a call was then made to this new candi- · 
date; if no intraorganizational referral was made, a new candidate was randomly selected 
from the sample frame. The results of this process may be seen in Tabie 9-l. 

The data for SHAC Planners can be found in Appendix F. 

9.1.2 Current Statm of Respondents 

Role. Two SHAC Planners were affili.ated with large consulting firms and two worked at 
universities. The other 5 worked for: a state solar energy center, a utility company, a 
P-nmmunity planning periodical, ·a city planning office, and a large manufacturer. They 
thus appeared to represent a broad range of interests. Activities concerning SHAC in 
which these Planners are presently engaged included: consulting (for both public and 
private clients), planning, research, education, examining public policy issues, reviewing 
ordinance proposals relating to solar ~ergy, reviewing solar legislation, monitoring 
SHAC technologies and installed domestic .systems, ·developing better systems, providing 
advice on technical monitoring, and watching new developments. · 
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Table 9-1. COMPLETION OF INTERVIEWS: ACTIVE SOLAR HEATING 
AND COOUNG PLANNERS 

Event 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate termination 
Contact attempted: ·could not reach candidate within three 
attempts or before interviews were completed 

Subtotal 

Contact attempted: invalid candidate (e.g., inappropriate field of 
interest, no telephonP.) 

'1'0'1'AL 

Sample frame er~or ratea (Percent) 
Completion rate (Percent) 

ainvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

Number of 
Candidates 

4 
5 
0 

4 

13 

1' 
14 

7 
69 

Involvement. Four of the 9 (44%) SHAC Planners said that they were "very involved" in 
SHAC. Seven of the 9 (78%) were at least "moderately involved." 

Informedness. Three of the 9 (33%) SHAC Planners considered themselves "very 
informed." All 9 considered themselves at least "moderately informed." 

Need for Information. All respondents indicated they would need informAtion on thP. jnb 
during the next year: Three of the 9 (33%) also ex~;>ected to need informRtinn on SHAC 
outside the job. ' 

·9.1.3 Background of Respondents 

Two of the 9 SHAC Planners held a PhD. Five held a master's degree, and 2 had 
bachelor's degrees. Degree fields covered a broad range: chemistry (2), public adminis
tration, city and regional planning, American history, management, business, physics, and 
journalism. Five had received their most recent degree over 10 years ago, and 4 from 
5-10 years ago. 

Four of the SHAC Planners had been in their current profession for 5 or fewer years, 3 
for 5-10 years, and 2·for over 10 years. Their present professions included: consultant 
(2), administrator (2: 1 public, 1 research), city planner, director of a nonprofit organiza
tion, program manager, scientist, and journ8.1ist. 
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9.2 INFORMATION NEEDS OF RESPONDENTS 

9.2.1 Technical Areas 

SHAC Planners were asked to choose those areas in which they were "particularly inter
ested in obtaining information" from a list of selected technical areas of SHAC. They 
seemed to be somewhat more interested in water heating (9), hybrid systems (8), and 
space cooling (8) than in swimming pool heating (5) or in space heating (6). 

Some SHAC Planners volunteered that they were also interested in industrial process 
heat (2), energy storage, and "any applications." 

9.2.2 Types of Information 

SHAC Planners were asked to name the information about SHAC that was important for 
them to obtain. All 9 Planners volunteered one or more items of information which they 
considered important. Six of the 9 felt economics and cost information were important. 
One of these specified life-cycle costing, while another wanted "accurate" economics 
based on "real system performance in the field." Other topics included: heat loss data 

· on solar storage tanks; thermodynamics of roof ponds in warm and humid climates; 
optical properties of glazings; systems performance; work experience of physical sys
tems; comparative testing; impact of solar energy on present regulations; net energy 
analysis; technical break throughs; and the number, type; and location of present solar 
installations. 

Information that the SHAC Planners volunteered they needed but were unable to get 
included: good performance data, economics, testing, actual cost of installed projects, 
manual cost calculation methods, installation and manufacturing costs for different types 
of equipment, a homeowners' guide for purchasing solar systems, and a homeowners' 
guide for diagnosis of solar system problems. · 

Choice Between Specific Needs. A list of 11 types of SHAC information products and 12 
types of SHAC information categories was read to each respondent. Each respondent 
described the usefulness of each particular item by assigning it a value of "essential," 
"very useful," "somP.whRt useful," or "not at all useful~" The results are given in Fig. 9-1. . . 

SHAC Planners selected both items in the cost category as most important, and both 
items in the research category as almost as important. The seven top-rated information 
categories/products were: 

• Costs of installing and operating a SHAC system compared to a conventional sys-
tem; 

• Costs and performance of systems; 

• Local building codes or other regula,tions; 

• Tax credits, grants, or other economic incentives; 

• . The state of the'art; 

• Research in progress; and 

• Institutional, social, environmental, and legal aspects. 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me .. how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information Rank Average Usefulness••• Number of Responses ...... Not 
or lnformali('ln Product• Eoacn .. ,., ..... .,.,, 

llal useful useful 
1.0 1.5 2.0 2.5 3.0 3.5 4.0 (4) (3) (2) 

Information Categories: 

Research Information Categ2.!!H; 

The state of the art 5 2 7 0 
L 

Research in progress 5 2 0 

Cost Information Categories: 

Costs of installing and operating 
a solar system compared to a 6 2 
conventional system 

Costs and performance of 2 5 J systems 

Slte·SP-eclflc Information Categories: 

Local buildin~ codes or othe:r 
3 4 reRulat.on~ a fect!no Sitfn'Q or 4 

in!itrtllatinn nf sv"tP.m'i I I 

Climatological data such as wind. 13 2 3 4 
weather. or amount of sunshine 

Marketing Information Categories: 
· Marketing statistics and sales NA NA NA NA projections 

Information on how to market and 
sell syStems including guidelines NA NA NA NA 
on obtaining financial support 

Other Information Categories: 
l:ducahonal institutions and other 
organizations offering related courses 21 0 3 4 
on system design or application 

Standards. specifications. or certifi-
17 4 3 cation programs for equipment 

Institutional. social. environ~ 
·mental. and legal aspects of 5 3 
system applications 

Expected major developments 8 4 2 3 during the next 10 years 
Solar system programs. research. 

industries. and markets outside 23 0 6 
the United States 

Tax credits. grants. or other 3 
economic incentives : 

4 4 

Information Products: 

Bah::tence Information Products: 

A bibliography of general readings 15 2 2 

A calendar of conferences ;Jnd 20 
programs 

0 ?. 

A list of sources for information 10 3 3 3 

A hst ot tecnn•cal experts 15 5 2 
Lists of local lenders. msurers. 

builders. eng.neers. installers. 11 3 ?. 4 
manufac:t11rP.rs,nr tiic;.tri~ltlnr~ 

DescriP-tive Information Products: 

A non~technicat description of how 21 0 6 a particular system works 

A techn•cal description of now 13 2 4 a particular system works 

System diagrams or schematics 17 3 

~.!,lgn lnfgrmation ProdUcts: 

System design handbooks. installation 
handbooks, or reference tables 11 
Manual methods tor sizing and pre~ 

3 2 4 

dieting the engineering performance 
8 3 5 0 or life cycle costs of systems 

Computer models for sizing and pre-

; t:licting the onginooring pcrformanc~ 19 : 0 ·5 3 
or life cycle costs of systems 

• Each sample lrame ol users was questioned on inlormation and intormalton products in I he conle~et ol their specilic technology. For e~eample. biomass sample frames were 
asked about "a bibliography ol general readmgs on biomass". "a calendar ol upcommg biomass conferences and programs R, etc. 

uaerut 
(1) 

0 

0 

0 

0 

n 

0 

NA 

NA 

2 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

•• Rank-Eachinlormation prOduct was assigned a rank based on average usefulness. Thus, the produCI wilh the highesl average usefulness was assigned the rank of-1-: the product 
wilh !he lowes! average usefulness would be ranked "25" where au ilems were asked. II two or more inlormalion products were lied tor 2nd.lhey were bolh assigned a "2". The ne~et 
htghest ranking was then assigned a "4:· 

••• Average usefulness was calcula!ed by assigning the response·s on a 1-4 scale I rom a "4" lor "essential'' to a "1M for "not very useful". 

Figure 9-1. Usefulness of Selected Information Items: Active Solar Heating and 
Cooling Planners 
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SHAC Planners tended to give high ratings to a substantial number of information 
items. The average rating across all of the information categories and products was ,tied 
(at 2.84) with that for Tax AppraiSers, and was among the highest average ratings given 
by any of the 86 groups in this study. · 

SHAC Planners assigned the lowest relative ratings to: 

• Solar· energy programs, research, industries, and markets outside the United 
States; 

• Educational institutions and other organizations offering courses; 

• A nonte~hnical description of how a particular systems works; and 

• Calendars of conferences and programs. 

Statistical tests indicated that differences between the ratings for the seven highest
rated information items and the four lowest-rated ones were significant (P< 0.05). 

These results pictured the SHAC Planner as wanting information on the current and 
changing status of SHAC (costs, local regulations, tax credits, environmental and institu-. 
tional aspects, state of the art) and on research. They also indicated that SHAC Planners 
were not particularly interested in learning programs (courses, conferences, descrip-
tions), or non-U.S. solar activities. ·· 

It should be noted that these lower-rated items were not necessarily of no worth to the 
SHAC Planners. For example, 3 ·of the 9 (3396) thought "educational institutions" was 
"very useful." Thus, these information categories/products could be useful to some 
SHAC Planners but \\fere of a lower relative priority to the entire group. 

9.3 ACQUISmON OF INFORMA'I10N BY RESPONDENTS 

9.3.1 Use of Selected Information Sources 

SHAC Planners were asked which of 20 different potential sources of solar information 
they had used in the past few years. For this question the respondents were not asked if 
they had obtained 'information on SHAC, but instead were asked if' they had obtained o/IY 
solar information from each specific source. Thus, the question sought to determme 
which information sources were the most familiar to the respondents. The results are 
shown in Fig. 9-2. 

The information sources mentioned most often by SHAC Planners (all 9 respondents had 
used them) were: 

• Periodicals, newspapers, or magazines; 

• Workshops, conferences, or training sessions;* 

• .Directly from the U.S. Department of Energy (DOE); and 

• An organizational library or a local library. 

*Note that calendars of these events were considered to be of relatively little utility to· 
this group. · --
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' 
Question #11. In the past lew years, have you obtained any type ol,solar information from any of the following sources? 

Information Sources Percentage Responding Yes 

0 10 20 30 40 so 60 70 80 90 100 
I 

i I 
I 

p ublic Media: . . 
I 
I 

Radio or TV Not Asked I ., ; 
Periodicals. newspapers or magazines 

I 
I .. 

I I I 

Private Solar-Involved Organizations: I 
I : . 

I I : I I 

Private solar energy or environmental organizations 

The local chapter or national headquarters of International I I 
I . 
I 

Solar Energy Society (ISES). including their publications 
I : 
' . 

I : . 
The local chapter or national headquarters of Solar Energy ' . . 
Industries Association (SEIA). including their publications 

. 
I : 

Cu11ta.,;ls wltlt ptoofe~~lunals. 
I I : I 
I 

' : I I 

An installer. builder. designer or manufacturer of solar systems 

Workshops. conferences or training sessions 
I I ; 

I I ' 
Information Services": 

I . ' ' ' 
. 

' . ' I . . 
Your organizational library or a local library 

~ 
I I 

I I I 

A commercial data base; for example. Lockheed, SOC. BAS . ' I 
I 

' I 
I I 

I ' 
I 

Smithsonian Science Information Exchange (SSIE) . I 
I 

' ' ' . 
A Federal library or information center; for example, the National ' 

. 
' 

Agricultural Library or the Environmental Data System I 
I ; 

The Government Printing Office (GPO) 
I I I 

National Technical Information Service (NTIS) 
I 

. 
' I . 

Technical Information Center at Oak Ridge (TIC) ' ' 
I· . 

Government Solar-Involved Organizations ' 
I : 

' ' I 

' I 
.. 

Directly from the U.S. Department of Energy 

' I 

National Solar Heating & Cooling Information Cente1 ' ' ' ' 
' ... I I I 

Regional Solar Energy Centers ' ' I I : I ' 
' 

State Energy or Solar Offices 

' : ' ' 
ther: ' ' ' 

I ' 0 
' ' I 

' I I 

Some utner state or local government office or publication ' ' ' ' 
' ' ' 

' 
A public utility company 

I ' 
I 

Sources lor this specific sampiP.fr;~mP."": : I ' 
' ' 

I I ' 
I I I 

' American Planning Association I 

' ' 
' ' 
' ' I 

' : ' I 

' I I 

' ' 
' ' 

' : 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example, the 
manufacturers of biomass conversion equipment were also asked if they have obtained any type of solar information from: "the local or 
national office of the U.S. Department of Agriculture, including Extension and Forestry:' 
These data are based upon a total of g· respondents. · 

Figure 9-2. Use of Selected h1formation Sources: Active Solar Heating and 
Cooling Planners 
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In addition, 8 of the 9 SHAC Planners had used: 

• Private solar energy or environmental organizations; 

• An installer, builder, designer, or manufacturer; 

• The Government Printing Office (GPO); 

• National Technical Information Service (NTIS); 

• State energy or solar offices; and 

· • A public utility company. 

The information sources mentioned least often by SHAC Planners were: 

• A commercial data base; 

• Smithsonian Science Information Exchange (SSIE); 

• Regional Solar Energy Centers (RSECs); and 

• Some other state or loc~ government office or publicatiqns. 

9.3.2 Membership in Solar-Interested Organizations 

Six of the 9 SHAC Planners interviewed were members of a professional, technical, or 
other organization with an interest in solar energy. These organizations (and the number 
of times mentioned) included: 

• American Association for the Advancement of Science; 

• . American Planning Association, Energy Task Force (3); 

• Institute of Electrical and Electronics Engineers; . 

• Intermarket Association of Advertising Agencies; 

• International Solar Energy Society (ISES) (3); 

• Optical Society of America; and 

• Ur_ban and Regional Inform.ation Systems Association. 

Also mentioned by 1 respondent was ari organization that the authors could not verify. 
This was the "MEC" (either the Massachusetts Energy Council or Manufacturing Engi
neering Council?). The American Planning Association and ISES were clearly the most 
popular. · 

9.3.3 ExpQSure to Publications on Solar Energy 

During the past 6 months, all 9 SHAC Planners had read publications that included infor
mation on SHAC. The publications they could specify (and the number of times men
tioned) included: 

• American Society of Planning Officials publications, 

• CERIE (journal, California), 

• Electric Power Research Institute publications, 
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• Government publications, 

• New Roots, 

• Science, 

• Solar Age (4), 

• Solar Energy (3 ), 

• Solar Energy Intelligence Report, 

• Solar Engineering (2 ), 

• Solar Heating and Cooling (DOE), 

• Sunworld, and 

• Urban Land. 

AlsO mentioned was "proprietary information,ii information that the authors could not 
further define. 

9.3.4 Use of Special Acquisition Methods 

The respondents were asked whether they had obtained any information (not just SHAC 
or solar energy) in the past year by-computer terminal, by Computer Output Microform 
(COM), or by other microform (e.g., microfiche, microfilm sheets or rolls). SHAC 
Planners appeared more accustomed to using some of these special acquisition methods 
than did most of the other groups studied. In the past year, 4 of the 9 had used a com
puter terminal, none had used COM, but 6 of the 9 SHAC Planners· had used other micro
forms. 

9.4 SUMMARY AND COMMENTS 

Nine members of the Energy Planners Network of the American Planning Association 
were interviewed. They represented a variety of affiliations: a state solar energy 
center, a university, a utility company, an appropriate technology network, a community 
planning periodical, a city planning office, a manufacturer, and two consulting firms. 
Their activities relating to. SHAC covered technology review and awareness, research, 
consulting, education, legislative review, and monitoring installations. 

Although all nine respondents considered themselves well informed, SHAC Planners were 
far above average in their interest in obtainjng additional information. They attached 
the greatest utility to SHAC information on: r 

• The state of the art in SHAC technology; 

• SHAC research in progress; 

• Costs of installing and operating R SH 1\C system compared to a conventional sys
tem; 

• Costs and performance of SHAC systems; 

• Local building codes or other regulations affecting siting or installation of SHAC 
systems; 
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• Institutional; social, environmental, or legal aspects affecting SHAC 
tions; and 

• Tax credits, grants, or other economic incentives for SHAC systems. 

installa-

Their lowest ratings went to "SHAC system programs, research .•• outside the United 
States," "educational institutions," "a nontechnical description," and "calendars." 

·SHAC Planners appeared to be interested in three primary areas: research information, 
cost information (including financial. incentives), and the area of institutional and legal 
aspects including local ordinances. 

At least eight of the nine SHAC Planners had received solar information from: "period
icals, (etc.)," "workshops, conferences," "an organizational library or a local library," 
federally funded sources, " environmental organizations," "an installer, builder, designer, 
or manufacturer," state energy or solar offices, and "a public utility company." Both the 
American Planning Association and ISES also served as information disseminators. 
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SECTION 10.0 

ACTIVE SOLAR HEATING AND COOUNG 
HEATING, VENTILATING, AND AIR CONDITIONING ENGINEERS 

10.1 DESCRIPTION OF RESPONDENTS 

10.1.1 Description of Sample 

This section describes the results of a telephone study to determine the needs of Heating, 
Ventilating, and Air Conditioning (HVAC) engineers for information on active solar heat
ing and cooling (SHAC). Nine SHAC HVAC Engineers were interviewed. 

The sample frame for SHAC HVAC Engineers was constructed from the National Solar 
Heati and Coolin ·commercial Demonstration Pro ram-Ke Personnel Director 
KPD 20 , and The AEE Directory of Energy Professionals Association of Energy Engi

neers) [24]. Names selected from the AEE Directory were those who specified solar and 
HVAC specialties~ The KPD Directory listed personnel associated with DOE-CS SHAC 
Demonstration projects. Names and addresses of mechanical/HVAC engineers were 
selected. Duplicates with researchers, engineers in other technologies, and architects 
and builders in all technologies were eliminated. After all adjustments were made, the 9 
interview candidates were randomly selected from a sample frame of about 200 names. 

Respondents. In making the telephone calls to ·contact the randomly selected interview 
candidates, it sometimes occurred that the person could not be reached. In this event 
another randomly selected name was substituted for the original name. When individuals 
were GOntacted it was verified that they really were HVAC Engineers and that they 
would be needing information on SHAC within the next year. If they were not both 
involved and needing information, they were asked if they could refer the interviewer to 
someone else in their organization who would be an appropriate respondent. If such a 
referral was made, a call was then m8de to this new candidate; if no intraorganizational 
referral was made, a new candidate was randomly selected from the sample frame. The 
results of this process may be seen in Table 10-1. 

Comparisons. For additional insight into the information needs and the information 
habits of these SHAC HVAC Engineers, results from this group are compared to the 
results from SHAC Industrial Engineers (see Section 11.0), and All Engineers interviewed 
in this study. The list of all the groups contained in All Engineers .can be found in 
Fig. F-2 of Appendix F. In performing any comparisons, the totals for SHAC HVAC 
Engineers have been subtracted from the total for All Engineers. The data for SHAC 
HVAC Engineers, SHAC Industrial Engineers, and All Engineers can be found in 
Appendix F. 

10.1.2 Current Statm of Respondents 

Role. Eight of the 9 SHAC HVAC Engineers were working for enginering firms and 1 for 
the state government. None had described their current activities in similar terms. 
Solar activities in which they were engaged included: teaching, system design, planning 
applications, system inslallation, system monitoring, system debugging, feasibility 
studies, collector design, and domestic hot water system design. Space heating, flat
plate, liquid, and air collectors were also mentioned-as were residential, commercial, 
and industrial buildings. ' 
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Table 10-1. COMPLETION OF INTERVIEWS: ACTIVE SOLAR HEATING AND 
COOUNG HEATING, VENTILATING, AND AIR CONDmONING 
ENGINEERS 

Event 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate termination 
Contact attempted: could not reach candidate within three 
attempts or before interviews were completed 

Subtotal 

Contact attempted: invalid candidate (e.g., inappropriate field 
of interest, no telephone) · 

TOTAL 

Sample frame er~or ratea (Percent) 
Completion rate (Percent) 

alnvalid candidates divided by TOTAL 
bcompleted interviews divided by Sub~otal 

Number of 
Candidates 

8 
1 
0 

3 

12 

0 

12 

0 
75 

Involvement. Three of the 9 (33%) SHAC HVAC Engineers said that they were "very 
involved," and another 3 were "moderately involved'' in solar heating and cooling. The 
same numbers of SHAC Industrial Engineers reported these levels of involvement. For 
All Engineers, involvement levels were somewhat lower, with 46 of the 96 (48%) at least 
"moderately involved" compared to 6 of the 9 (67%) of HVAC Engineers. 

Informedness. Five of the 9 (56%) SHAC HVAC Engineers considered themselves "very 
informed," compared to the same number of SHAC Industrial Engineers; but only 35 of 
the 96 (36%) of All Engineers. The remainder of the SHAC HV AC Engineers (and SHAC 
Industrial Engineers) considered themselves "moderately informed." 

Need For Information. All respondents indicated they would need information on SHAC 
on the JOb durmg the next year. All 9 SHAC Industrial F.nginP.P.rR 81Ro jndicated a need 
for SHAC information on the job. Six of the 9 (67%) SHAC HVAC· Engineers also 
expected to need information on SHAC outside the job. This was somewhat higher than 
the results for SHAC Industrial Engineers, where 4 of the 9 (44%) indicated they would 
need SHAC Information outside the job. All Engineers had results similar to those for 
SHAC Industrial Engineers. 

10.1.3 Background of Res()OJ!dents 

Three of the 9 · SHAC HVAC Engineers held master's degrees, the remainder held 
bachelor's degrees. · All had degrees in engineering, 8 of them in mechanical engineer
ing. Two qf the 9 received their most recent degree within the past 5 years, 3 from 

· 10-20 years ago, and 4 over 30 years ago. Seven of the 9 had been in their current pro
fession for more than 10 years, the other 2 for 3-5 years. All referred to their present 
profession as engineer (professional, consulting, or mechanical), and 2 specifically 

118 



S5~11fll ________________________ T_R_-_74_7 

mentioned solar applications in their professional description. The educational level, 
field of degree (all engineering), year of most recent degree, and years of current 
professional experience of SHAC HVAC Engineers did not differ significantly from.those 
for SHAC Industrial Engineers or for All Engineers. 

10.2 INFORMATION NEEDS OP RESPONDENTS 

10.2.1 Teehnieal Areas 

SHAC HVAC Engineers were asked to choose those areas in which they were "particu
larly interested in obtaining in~ormation" from a list of selected technical areas of 
SHAC. They seemed to be somewhat less interested in swimming pool heating than in 
the other areas listed (see Table 10-2). 

Table 10-2. AREAS OP INTEREST: ACTIVE SOLAR HEATING AND 
COOUNG HEATING, VENTILATING, AND AIR CONDI-
110NING (HVAC) ENGINEERS AND ACTIVE SOLAR 
HEATING AND COOLING INDUSTRIAL ENGINEERS 

Four SHAC HVAC Engineers volunteered that they were also interested in solar distilla
tion, electrical conversion, automotive air conditioning, or power generation. 

10.2.2 Types of Information 

SHAC HVAC Engineers were asked to name information about SHAC that was important 
for them to obtain. All 9 SHAC HVAC Engineers volunteered one or more items of 
information which they considered important. Three felt performance information was 
important. Other topics included: lists of manufacturers (2), simplified economic data 
and costs (2), state of the art (2), improvements in the economics of solar cooling, 
equipment dependability (expected life), types of collectors and systems, storage tech
niques, design parameters, test results for available equipment, and information on avail
able analysis techniques (including a "good computer program"). 

Six of the 9 (67%) SHAC HVAC Engineers stated that there was information they needed 
but were unable to get. Information items mentioned included: life cycle cost, computer 
models, accurate performance data, heat storage data, design data, insolation data, solar 
space heating to supplement solar pool heating, and where to get slides for presentation 
to lay audiences. Many of these items were the same ones mentioned as information that 
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was important for them to obtain. Comparatively, only 1 of the 9 (11 %) SHAC Industrial 
Engineers stated that there was information he/she needed but was unable to get. One 
SHAC HV AC Engineer wanted information on passive_ roof shading design requirements. 

Choice Between Specific Needs. A list of 11 types of SHAC information products and 12 
types of SHAC information categories was read to each respondent. Each respondent 
described the usefulness of each particular item by assigning it a value of "essential," 
"very useful," "somewhat useful," or "not at all useful." The results for SHAC HV AC 
Engineers are given in Fig. 10-1. For the purpose of comparison, the results for SHAC 
Industrial Engineers are in Fig. 11-1 (Section 11.2.2), and those for All Engineers in 
Fig. 10-2. 

SHAC HVAC Engineers selected both cost and site spreific information as the most 
important information classes. - · 

The seven top-rated information categories/products for HVAC Engineers were: 

• Climatological data; 

• Costs and performance of systems; 

• Tax credits, grants, or other economic incentives; 

• Local building codes or other regulations; 

• Research in progress; 

• Costs of installing and operating a SHAC system compared to a conventional sys:
tem; and 

• System design handbooks, installation handbooks, or reference tables. 

SHAC HV AC Engineers assigned the lowest relative ratings to: 

•· A nontechnical description of how ii piirticuhu· system works; 

• Solar energy_ programs, research, industries, and markets outside the United 
States; 

• A bibliography of general readings;, 

• Lists of technical experts; and 

• Lists of local lenders, insurers, builders, engineers, installers, manufacturers, or 
distributor. 

Statistical tests indicated all seven of the top categories/products were rated signifi
cantly (P<0.05) higher than were the five lowest-rated items. · 

It should be noted that these lower-rated items were not necessarily of I')O worth to the 
SHAC HVAC Engineers. For example, 4 of the 9 · (44%) thought ''solar system pro
grams ••• outside the United States" was either "essential" or "very useful." Thus,- these 
information categories/products could be useful to some SHAC HVACEngineers but were 
of a lower relative priority to the entire group. 

Statistical tests were also used to determine whether the SHAC HVAC Engineers rated 
any of these information items significantly higher (or lower) thlJ.Il they. were rated by the 
SHAC Industrial Engineers or All Engineers. Some groups, however, tended to give 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type ot Information Rank Average Usefulness••• Number of Responses 
or Information Product• 

Information Categories: 

Research Information Categories: 

The state of the art 

Research in progress 

Cost Information Categories: 

Costs of installing and operating 
a solar system comp;:trP.r1 to a 
conventional. system 

Costs and performance of 
systems 

Slte·SP-ecillc Information Categories: 
Local building codes or other 
regulations affecting siting or 
installation of systems 

Climatological data such as wind. 
weather. or amount of sunshine 

~ar._ketf.og Information Categories: 
Marketing statistics and sales 
projections 

Information on how to market and 
sell systems including guidelines 
c:>n obtaining financial support 

Other Information Categories: 
Educational institutions and other 

8 

5 

2 

4 

NA 

NA 

organizations offering related courses 15 
on system design or application 

Standards, specifications. or certifi
cation programs for equipment 

Institutional. social, environ
mental: and legal aspects of 
system applications 

Expected major developments 
· during the next 10 years 
Solar system programs. researr.h, 

industries. and markets outside 
the United States 

Tax credits. grants. or other 
economic incentives 

Information Products: 

Reference Information PrQdy~l!l:;. 

A bibliography of general readings 

A calenQar of conferences and 
programs 

A list of sources for information 

A list ot technical experts 

Lists of local lenders. insurers, 
builders. engineers. installers. 
manufacturers, or distributors 

DescriP-tive Information Products: 
A non-technical description of how 

a particular system works 

A technical description ot how 
a particular system works 

System diagrams or schematics 

~.!,lgn Information Products: 

Svst~m design handbooks. installation 
handbooks, or reference tables 
Manual methods for sizing and pre-

11 

·15 

15 

22 

19 

18 

8 

IY 

19 

23 

12 

12 

dicting the engineering performance 
or life cycle costs of systems 8 

Computer models for sizing and pre
dictin~ the engineering performance 12 
or life cycle costs of systems 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 

: 

Enen· 
llal 
(4) 

2 

2 

2 

4 

5 

NA 

NA 

2 

3 

2 

3 

3 

2 

2 

.. .., 
useful 

(3) 

4 

5 

7 

2 

3 

NA 

NA 

2 

3 

4 

3 

5 

< 
3 

4 

2 

2 

3 

4 

3 

Some- Not 
what alall 

useful 
(2) 

2 

2 

0 

3 

useful 
(1) 

0 

0 

0 

0 

0 

0 

NA NA 

tiA tiA 

4 

5 

2 

3 

5 

4 

3 

2 

2 

3 

3 

3 

!) 

2 

4 

0 

0 

4 

2 

0 

0 

• Each sample frame of users was questioned on information and 1nformat•on proaucts In the context of their specific techr~utuyy. Fuo e ... ampte, biomass sample tromc:J were 
ask,ed about "a bibliography of general reedings on biomass", "a calendar 01 upcom•ng t:uomass conferences and programs··. etc. 

•• Rank-Each information product was assigned a rank based on average usefulness. Thus, the product with the highest average usefulness was assogned the rank of "1". the product 
with the lowest average usefulness would be ranked "25" where all items were asked. If two or more information prOducts were tied lor 2nd. they were bolh assigned a "2". The next 
ni\;JIII!~I I\Uiil.ltl!;l Wd~ illtlll d=-~iyoo~O"-''.' 

••• Average usefulness was calculated by assigning the responses on a t-4 scale from a "4" lor "essentiaiR to a "1"tor "not very usetul . 

Figure 10-1.Usefulne$$ Qf $elected Information items: Active Solar Heating and 
Cooling Heating, Ventilating, and Air Conditioning Engineers 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Rank Average Usefulness••• Number of Responses Type ot Information 
or Information Product• Some- Not 

Information Categories: 

Research Information Categorl8s: 

The 3tote of the art 

Research in progress 

Costs of installing and operating 
a solar system compared to a 
conventional system 

Ou:SI-' iun.l ..,ethJIIII.:llt""e ul 
systems 

Cuo.Ci~l'llfin lnf-:armn1!0ft C'DltiV.flilll 

Local OuiiCiing codes or other 
regwauons anetluig solong or 
installation of systems 

Climatological data such as wind. 
weather. or amount of sunshine 

Marketing Information Categories: 
Marketing statistics and sales 
projections 

Information on how to market and 
sell system&,inctuding guidelines 
on obtaining financial support 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 
on system design or application 

Standards. specifications. or certifi
cation pnJg~euu:; fur t!4Uipment 

Institutional. social. environ-
mental. and legal aspects of 
system applications 

Expected major developments 
during the next 10 year~ 

Solar system programs. research. 
industries. and markets outside 
lhe United Stales 

Tax credits. grants. or other 
econ01t1ic i•r<.:t!fllivt!s 

Information Products: 

Reterenee lnlorrTiilllon Products: 

A bibliography of general readings 

A calendar of conferences and 
programs 

A list of sources for information 

A list of tecnnrcal expP.rl~ 

Lists of local lenders. insurers. 
builders. cng1neers. installers, 
manufacturers, or distributors 

DescriP-tive Information Products: 
A non-technical description of how 

a particular system works 

A technical description of how 
o particular 3ystem works 

S~·otom diagrams or sehcmoti.;~ 

~!,lgn Information Products: 

System design handbooks. installation 
handbooks, or reference tables 
Manual methods lor sizing and pre-

6 

12 

2 

I~ 

3 

24 

23 

21 

14 

17 

11 

25 

8 

17 

20 

9 

16 

19 

22 

6 

10 

5 

dicting the engineering performance 
4 or life cycle costs of systems 

Computer models for sizing and pre-
dicting the engineering performance 15. 
or life cycle costs of systems 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 

. : 

E•sen· Very what at all 
Ual useful useful uaelul 
(4) (3) (2) (1) 

19 38 

11 35 

22 47· 

24 47 

18 24 

29 38 

3 13 

2 

4 19 

13 29 

11 26 

13 39 

5 13 

16 41 

6 

5 

14 

9 

11 

3 

20 

20 

17 

19 

11 

25 

23 

41 

27 

26 

16 

44 

30 

45 

45 

35 

34 

42 

21 

21 

38 

16 

34 

11 

49 

42 

33 

30 

28 

51 

45 

32 
44 

33 

22 

21 

32 

28 

27 

28 

4 

8 

6 

4 

16 

13 

28 

15 

24 

12 

25 

10 

'18 

11 

14 

23 

9 

16 

26 

21 

11 

13 

5 

5 

22 

• Each sample lrame ol users was questioned on inlormation and inlormation products in lheconteJtt oltheir specilic technology. For e•ample. bio~ass sample frames were 
asked about"a bibliography or general readings on biomass". "a calendar of upcoming biomass conferences and programs~. etc. 

•• Rank-Each information product was ass•gned a rank based on average usefulness. Thus, the product with the highest average usefulness wa:s assigned the rank of ~,M: the product 
with the lowest average usefulness would be ranked "25 .. where all items were asked. II two or more information products were tied lor 2nd. they were both assigned a "2". The next 
h•ghest ranking was then assigned a .. 4:· 

···.Average usefulness was calcuta~ed by assigning the responses on a 1-4 scale hom a ~4M for "essential .. to a .. ,M for "not very useful-. 

Figure 10-2. Usefulness of Selected Information Items: All Engineers 
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higher scores in general than did other groups. To compensate for ·this effect, these sta
tistical tests compared the "relative rating" given by one group to the "relative rating" 
given by the other groups. The procedure for calculating the relative rating is described 
in Appendix E. The average overall rating was much higher for SHAC HVAC Engineers 
(2.72) than it was for SHAC Industrial Engineers (2.38) or for All Engineers (2.45). 
Among SHAC groups interviewed in this study, only SHAC Planners had a higher average. 

In comparing the results for SHAC HVAC Engineers with the results for SHAC Industrial 
Engineers and for All Engineers, no significant differences were found. The data seemed 
to indicate, however, that SHAC HV AC Engineers were more interested in research 
information and in "lists .of sources for information," but less interested in systems 
design/descriptive information than were SHAC Industrial Engineers. 

10.3 ACQUISITION OF INFORMATION BY RESPONDENTS 

10.3.1 Use of Selected Information Sources 

SHAC HVAC. Engineers were asked which of 21 different potential sources of solar 
information they had used in the past few years. For this question the respondents were 
not asked if they had obtained information on. SHAC, but instead were asked if they had 
obtained any solar information from each specific source. ·Thus, the question sought to 
determine which information sources were the most familiar to the respondents. ·The 
results are shown in Fig. 10-3. For the purpose of comparison, the results for SHAC 
Industrial Engineers are in Fig. 11-4 (Section 11.3.1), and those for All Engineers are in 
Fig. 10-4. 

The information sources mentioned most often by SHAC HVAC Engineers were: 

• An installer, builder, designer, or manufacturer; 

• Periodicals, newspapers, or magazines; 

• American Society of Heating,. Refrigerating and Air Conditioning Engineers 
(ASHRAE); and 

• An organizational library or a locH! library. 

The information sources mentioned least often by SHAC HVAC Engineers were:· 

• · A commercial data base, 

• Solar Energy Industries Association (SEIA), 

• . A federal library or information center, 

e State energy or solar offices, and 

• Some other state or local government office or publications. 

In comparing SHAC HV AC Engineers to SHAC Industrial Engineers, both groups appeared 
to use the services of "periodicals, (etc.)" and "an installer, (etc.)" but made little use of 
SEIA and "a commercial data base." Differences between the two groups identified sig-. 
nificantly (P< 0.05) fewer SHAC HVAC Engineers than SHAC Industrial Engineers using 
"state energy or solar offices." In comparing the information sources used by SHAC 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes··· 

0 10 20 30 40 50 60 70 80 90 100 
I : 

Public Media: : : 
I : I 

Radio or Tv· Not Asked ' ' ' ' ' I ' 
PeriodiCals. newspapers or magazines 

' ' I 
Private Solar-Involved Organizations: 

I I 
' ' I I 
I ' 

Private solar energy or environmental organizations ' ' 
The locall.lldJ.Jler ur natiOnal headquarters of International ' ' ' 
Solar Energy Society (ISES). including their publications 

I 

The local chapter or national headquarters of Solar Enerqy ; 
Industries Association (SEIA), lncludin(l !hAir roohliratiQ'lt I 

' I 
Contacts with Professionals: I : 

I 
0 

I 
' An installer. builder. designer or manufacturer of solar systems 

Workshops, conferences or training sessions 
I 

I : Information Services•: 
I 

' I 
' I' ' 

Your organiLaliunalllbrary or a local library 
l I I .. J I 

A commercial data base: for example. Lockheed. SOC. BRS I 

' ' ' ' 0 

' Smithsonian Science Information Exchange (SSIE) Not Asked ' I 
' ' A Federal library or information center: for example. the National I 

I 
I 

Agricultural Library or the Environmental Data System I 
I 

The. Government Printing Office (GPO) : 
I I 

NF1tional Technical Information Servir:H (NTIS) 
I 
I 
I 

I I I 

Technical Information Center at O"k Ridge (TIC) 
I 

I 

GoitP.rnmer>t. Solar-Involved Orgsni:utlluns 
I ; I 
I ' I I 

Directly from the U.S. Department of Energy I 

I 

Nat1onal Solar Heating & Cooling Information Center 

I 

Regional Solar Energy Centers 0% : 
I 
I 

State Energy or Solar Offic<ils I 

I 

0 ther: ' 
I 

I 
0 Some other. state or local government office or publication I 

I 
I 
I 

I I 
I 

A publiC ut1hty company 
I 

I I 
I 

=>ourocs lor this spt!cillc sample frame .. : ; I ' I 

I ' I 

American Society of Heating, Refrigerating and Air 
I I I 

Conditioning Engineers 
I ' ' 

Sheet Metal and Air Conditioning Contractors' National I 
I 

Association ' ' I ' 
American Society or MechaniCal t::ngineers 

I 
.. 

' : 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
m.anufacturers of biomass conversion equipment were also asked it they have obtained any type of solar information from: "the local or 
national office of the U.S. Department of Agriculture. including Extension and Forestry:• 
These data are based upon a total of 9 respondents. 

Figure 10-3.Use of Selected Information Sources: Active Solar Heating and 
Cooling Heating, Ventilailrig, and Air Conditioning Engineers 
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Question #11. · In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources 

0 10 

Public Media: 

Radio or TV 

Periodicals. newspapers or magazines 

Private Solar-Involved Organizations: 

Private solar energy or environmental organizations 

The local chapter or national headqiiArtP.rs of. International 
Solar Energy Society (ISES). including their publications 

The local chapter or national headquarters of Solar Eneroy 
lo"1dust.-ies Association (SEll\). including their publications 

Contacts with Professionals: 

An Installer. builder. designer or manufacturer .of solar systems 

Workshops. conferences or training sessions 

Information Services•: 

Your organizational library or a local library 

A commercial data base: for example. Lockheed. SOC. BAS 

Smithsonian Science Information Exchange (SSIE) 

A Federal library or information center: for example. the National 
Agricultural Library or the Environmental Data System 

The Government Printing Office (GPO) 

Natio.nal Technical Information Service (NTIS) 

Technical Information Center at Oak Ridge (TIC) 

Government Solar-Involved Organizations 

Directly from the U.S. Department of Energy1 

National Solar Heating & Cooling Information Cente1 

Reyiu11dl ~olar Encr~y Centero 

State Energy or Solar Oft ices 
I 

0 ther: 

Some other state or. local government office or publication 

A public utility company 

Services and centers whose primary purpose is to disseminate information. 
Thr.sP. n~ta are oased upon a total of 96 respondents. 

' 

Percentage Responding Yes·· 

20 30 40 50 60 70 80 
I ; 

I ' : : . 
; ; : 
' ; 

I 

I : ' ' 

' ' ' 
' 

I ' 
' ; 
I 
I ' 

I ' 
I 

' 
I : 
I I 
' ' ' : ' 
' I ' I 

I : 
' ' I ' ' ' I : I 

I 
I : ' 
I ' 
' ' ' ' ' ' ' ' 
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HV AC Engineers to those used by All Engineers, SHAC HV AC Engineers made signifi
cantly (P<0.05) less use of the Government Printing Office (GPO), the Regional Solar 
Energy Centers (RSECs), ~d the state energy or sol~ offices. 

10.3.2 Membership in Solar-Interested Organizations 

All of the 9 SHAC HVAC Engineers interviewed were members of a professional, tech
. nical, or other organization with an interest in solar energy. These ·organizations (and 
the number of times mentioned) included: 

• American Society of Civil Engineers, 

e ASHRAE (7), 

• Association of Energy Engineers (2),. 

• International Solar Energy Society (4), 

• Missouri Solar Energy Associates, 

• National Association of Power Engineers, 

• . National Society of Professional Engineers (3), and 

e. Texas Solar Energy Society. 

Also mentioned by 1 SHAC HVAC Engineer was the "Energy Engineers of America," an 
organization that could not be verified by the authors. 

10.3.3 Expmure to Publications on Solar Energy 

During the past 6 months, all 9 SHAC HVAC Engineers had read publications which 
included information on SHAC. The publications they could specify (and the number of 
times mentioned) included: 

• ASHRAE Guide, 

e ASHRAE Journal (3), 

• U.S. Department of Energy (DOE) publications (2), 

• Plant Engineering, 

• Solar Age (2 ), 

• Solar Energy (2), 

• Solar Energy: Concepts and Economics (Colorado State University) 

• Solar Engineering, 

• Solar Heating and Cooling, 

• Sunworld, and 

• The Solar Survey (book by the National Center for Appropriate Technology) 

Also mentioned by SHAC HVAC Engineers were "Energy Engineers of America litera
ture," and "periodical solar journals"; titles which could not be verified or further speci
fied by the authors. 
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10.3.4 Use of Special Acquisition Methods 

The respondents were asked whether they had obtained any information (not just SHAC 
or solar energy) in the past year by computer terminal, by Computer Output Microform 

· (COM), or by other microform (e.g., microfiche, microfil_m sheets or rolls). Computer 
terminals were not unfamiliar to most SHAC HV AC Engineers. Five of the 9 (56%) had 
used them in the past year, compared to only 1 of the 9 SHAC Industrial Engineers. 
However, only 1 (II%) SHAC HV AC Engineer recalled using COM, and 2 (22%) had used 
other microform. None of the SHAC Industrial Engineers had used either of the special 
acquisition 'methods besides computer terminals. 

10.4 SUMMARY AND COMMENTS 

Nine active solar-involved HVAC Engineers were interviewed. These SHAC HVAC Engi
neers were involved in varied applications and f.unctions of SHAC, with no two respon
dents describing their role in similar terms. Compared to All Engineers, SHAC HVAC 
Engineers had slightly higher levels of involvement and informedness. The educational 
level, type of degree earned, and years of current professional experience of SHAC 
HVAC Engineers were found to be typical of engineers interviewed in this study. 

SHAC HVAC Engineers gave the highest priority to receiving information on: 

• Climatological data; 

• Costs and performance of SHAC systems; 

• Tax credits, grants, or other economic incentives for SHAC systems; 

• .T...ocal building codes or other regulations affecting SH.~C systems; 

• SHAC res.earch in progress; 

• Costs of installing and operating a SHAC system compared to a conventional sys-
tem; and · 

• SHAC system design handbooks, installation handbooks, or reference tables. 

They gave low ratings to "a nontechnical description," "solar energy programs, · · 
research ••• outside the United States,ii "a bibliography," "lists of technical experts," w1ll 
"lists of local lenders, (etc.)." · 

These engineers needed three. principal things. First, they nee9ed site-specific data 
(climatological data and local building codes). Second, they needed to be kept aware of 
the costs, economic incentives (e.g., tax credits) available, and current research on 
SHAC systems. Third, they needed handbooks on system design. 

SHAC HVAC Engineers most often received solar information through "an installer, 
builder, (etc.)," "periodicals," ASHRAE, and "an organizational ••• library." Seven of the 
nine were members of ASHRAE and at least five were members of a local or national 
solar energy association, with the Sheet Metal and Air Conditioning Contractor's 
National Association also serving as an important information disseminator. 
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SECTION 11.0 

ACTIVE SOLAR HEATING AND COOUNG INDUSTRIAL ENGINEERS 

11.1 DESCRIPTION OF RESPONDENTS 

11.1.1 Description of Sample 

This section describes the results of a telephone study to determine the needs of indus
trial engineers for information on active solar heating and cooling (SHAC). Nine SHAC 
Industrial Engineers were interviewed. 

The sample frame for SHAC Industrial Engineers was constructed by reviewing the 
entries in The AEE Directory of Energy Professionals (Association of Energy Engineers) 
[24] for industrial engineers. Those industrial engineers who specified Industrial Process 
Heat (IPH), or Heating, Ventilating, and Air Conditioning (HVAC), or electrical special
ties were eliminated from this sample frame and incorporated into other engineering 
sample frames used in this study. Those names from the remaining industrial engineers 
for which "solar energy" or "energy audit" was specified were selected. These names 
were cross-checked against all other Engineer and Researcher sample frames in the study 
and duplicates eliminated. After all adjustments were made, the 9 interview candidates 
were randomly selected from a sample frame of 37 names. 

Respondents. In making the telephone calls to contact the randomly selected interview 
candidates, it sometimes occurred that the person could not be reached. In this event 
another randomly selected name was substituted for the original name. When individuals 
were contacted, it was verified that they really were industrial engineers with SHAC 
experience and that they would be needing information on SHAC within the next year. If 
they were not both involved and needing information,. they were asked if they could refer 
the interviewer to someone else in their organization who would be an appropriate 
respondent. If such a referral was made, a call was then made to this new candidate; if 

· no intraorganizational referral was made, a new candidate was randomly selected from 
the sample frame. The results.of this process may be seen in Table ll-1. 

Comparisons. For additional insight into the information needs and the information 
habits of these SHAC Industrial Engineers, results from this group are compared to the 
results from IPH Industrial Engineers, IPH Plant Engineers, SHAC HVAC Engineers, and 
all of the engineers interviewed in this study (All Engineers). The list of all the groups 
contained in All Engineers can be found in Fig. F-2 qf Appendix F. In performing any 
comparisons, the totals for SHAC Industrial Engineers have been subtracted from the 
totals for All Engineers. The data for SHAC Industrial Engineers, IPH Industrial Engi
neers, IPH Plant Engineers, SHAC HV AC Engineers, and All Engineers can be found in 
Appendix F. 

11.1.2 Current Status of Respondents 

Role. Seven of the 9 SHAC Industrial Engineers were employed by engineering firms, one 
was-on a university faculty, and 1 was self-employed. Three respondents mentioned 

' · involvement with domestic applications of SHAC (hot water or space heating), so their 
involvement was not exclusively industrial. The activities specifically mention~d by the 
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9 SHAC Industrial Engineers included 4 involved in design (3 in heating and 1 in develop
ment of moderate-temperature and nontracking concentrating collectors); 2 in consulting 
(1 was an energy consultant and 1 advised clients on energy conservation systems); and, 
of the remaining 3, 1 was installing collectors for solar hot water systems, 1 was evaluat
ing experimental installations, and 1 was "waiting for the government to stop fooling 
around so we can use (active solar heating and cooling)." 

Table 11-1. COMPLETION OF INTERVIEWS: ACTIVE SOLAR HEATING AND 
COOUNG INDUSTRIAL ENGINEERS 

Event 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidntc termination 
Contact attempted: could not reach candidate within three 
attempts or before interviews were completed 

Subtotal 

Contact attempted: invalid candidate (inappropriate field of 
interest, no telephone) 

TOTAL 

Sample frame er~or ratea (Percent) 
Completion rate (Percent) 

alnvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

Number of 
candidates 

6 
3 
(I 

7 

16 

2 

18 

11 
56 

Involvement. Three of the 9 (33%) SHAC Industrial Engineers said that they were "very 
. involved'' in SHAC, compared to 3 of the 9 (33%) SHAC H:V AC Engineers and 25 of the 96 

(26%) of All Engineers. None of the IPH Engineers (either group) considered themselves 
"very involved" with solar IPH. 

Informedness. Five of the 9 (56%) SHAC Industrial Engineers considered themselves 
"very informed" on SHAC, compared to 5 of the 9 (56%) of SHAC HVAC Engineers and 35 
of the 96 (36%) of All Engineers. Fewer of the IPH Plant RnvnP.P.rs (?.?.%) ru1d IPH 
industrial Engineers (i i %) were as involved in solar industrial applications. 

Need for Information. All respondents indicated they would need information on SHAC 
on the job during the next year. Four of the 9 (44%) BHAC Industrial Engineers also 
expected to need information on SHAC outside the job. This was somewhat lower than 
the results for SHAC HVAC Engineers, where 6 of the 9 (67%) indicated they would nP.P.d 
such information outside the job. It was higher than the results for All Engineers, where 
29 of the 62 (47%) of those who were asked the question indicated they would need solar 
information on their specific technologies outside of their job. (The IPH Engineers were 
not asked this question.) 
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ll.l.3 Background of Respondents 

Two of the 9 SHAC Industrial Engineers held a PhD, 1 held a master's degree, and 5 held 
bachelor's degrees. Two had received their most recent degree over 30 years ago, 5 from 
10-30 years ago, and 1 from 5-10 years ago. All 8 of the respondents with college 
degrees had received these degrees in engineering (mechanical, electrical, or architec
tural). 

Only 1 had been in his .current profession for 5 or fewer years; the other 8 for over 10 
years. Seven of the 9 mentioned "engineering'' in their definition of current profession; 
qualifying descriptions included: consulting (3), professor (2), control systems, and profes
sional. Other professions included architect, energy consultant, and "leader in solar 
energy and energy conversion~" · . · · 

The educational level, field of degree (all engineering), year of most recent degree, and 
years of professional experience of SHAC Industrial Engineers did not differ significantly 
from those of SHAC HVAC Engineers. 

ll.2 INFORMATION NEEDS OF RESPONDENTS 

11.2.1 Technical Areas 

· SHAC Industrial Engineers were asked to choose those areas in which they were "particu
larly interested in obtaining information"· from a list of selected technical areas of 
SHAC. They were more interested in "water heating" (all 9) than in "swimming pool 
heating" (3 of the 9) (see Table 11-2). 

Table 11-2. AREAS OF INTEREST: ACTIVE SOLAR 
HEATING AND COOUNG INDUSTRIAL 
ENGINEERS AND HEATING, VENTILATING, 
AND AIR cqNDmONING (HVAC) ENGINEERS 

Industrial HVAC 
Engineers Engineers 

Technical 
Area of Interest No. Percerit No. Percent 

Water Heating 9 100 9 100 
Space Heating 7 78 9 100 
Hybrid Systems 7 78 9 100 
Space Cooling 8 89 8 89 
Swimming Pool Renting 3 33 5 56 

Two SHAC Industrial Engineers volunteered that they were also interested in high
temperature· collectors and control systems (gathering and processing data). 
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11.2.2 Types of Information 

SHAC Industrial Engineers were asked to name the information about SHAC that was 
important for them to obtain. All of the 9 SHAC Industrial Engineers volunteered one or. 
more items of information which they considered important. Two felt cost and new 
product information were important. Other topics included: weather data, sources of 
research funding, new methods, equipment performance and certification, simple and 
inexpensive techniques for te~ting collectors, heat produots/systems for specific applica
tions, collectors, cooling techniques, storage, R&D breakthroughs (state of the art), 
optics of nonimaging collectors, and filters for good versus bad information. 

Choice Between Stecific. Needs. A list of H types of SHAC information products and 13 
types of SHAC in: ormation categories was read to each respondent. Each respondent 
described the usefulneSs of each particular item by assigning it a value of "essential," 
"very useful," "somewhat useful," or "not at all useful.'' The results are given in 
Fig. 11-1. For the purpose of comparison, the results for SHAC HVAC Engineers are 
shown in Fig. 10-1 (see Section 10.2.1), those for IPH Industrial Engineeers are in 
Fig. 11-2, IPH Plant Engineers in Fig. 11-3, and All Engineers in Fig. 10-2 (see 
Section 10.2.1). 

For SHAC Industrial Engineers the nine top-rated information categories/products were: 

• System diagrams or schematics; 

• Manual methods for sizing and predicting performance or costs; 

• Design handbooks, installation handbooks, or reference tables; 

• Climatological data; 

• Costs of installing and operating a SHAC system compared to a conventional sys-
tem; · 

• Costs and performance of systems; 

· • · LucHliJulldlng codes or other regulations; 

• Tax credits, grants, or other economic incentives; and 

• A technical description of how a particular system works. 

SHAC Industrial Engineers assigned the lowest relative ratings to: 

• Solar energy programs, research, industries, and markets outside the United 
States; · 

• Marketing statistics and sales projections; 

• Institutional, social, environmental, and legal aspects; 

• Educational institutions and other organizations offering courses; 

• A bibliography of general readings; and 

• A nontechnical description of how a particular system works. 

Statistical tests indicated all nine of the top categories/products were rated significantly 
(P< 0.05) higher than were the six lowest-rated items. 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information Rank Average Usefulness• .. Number of Responses 
or lntormalion Product• 

Information Categories: 

Research Information Categ~ 

The state of the art 

Research in progress 

Costs of installing and operating 
a solar system compared to a 
conventional. system 

Costs and performance of 
systems 

Slle·SJ,!ecltlc Information Categories: 

Local buuoing codes or ulht:Jof 
regulation~ oftocting siting or 
installation of systems 

Climatological data such as wind. 
weather. or amount of sunshine 

~9 Information Categories: 
Marketing statistics and sales 
projections 

Information on how to market and 
sell systems including guidelines 
on obtaining financial support 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 
on system design or application 

Standards. specifications. or certifi
cation programs for f:!quiiJ"'ent 

Institutional. social. environ
mental. and legal aspeCts of 
system applications 

Expected major developments 
during the next 10 years 

Solar system programs. research. 
industries. and markets outside 
the United States 

Tax credits. grants. or other 
economic incentives 

,Information Products: 

Reference Information Products: 

A bibliography of general readings 

A calendar of conferences and 
programs 

A list of sources for information 

A liSt 01 lt!t.:11nh ... dl e.o.~erl~ 

Lists of local lenders. insurers. 
builders. engineers, installers. 
llli:IIIUfacturers,or di~tributors 

DescriQ:tlve Information Products: 
A non-technical description of how 

a particular system works 

A technical description ot how 
a particular system works 

System diagrams or schematics 

~,!.lgn Information Products: 

System design handbooks. installation 

12 

ll 

5 

4 

23 

NA 

19 

10 

22 

12 

24 

5 

19 

17 

16 

17 

15 

19 

5 

httr"'abOOks, or rf:!ft!lt!nt.:t= td:Uic.s J 
Manual methods for sizing and pre-

dicting the engineering performance 
or life cycle costs of systems 

Computer models for sizing and pre-
dicting the engineering performance 12 
or lrte cycle costs of sv:stt:'"'::. 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 

-

: 

Sortte· Not 
Essen- Very what at all 

Ual useful useful useful 
(4) (3) (2) (1) 

0 

4 

0 

NA 

0 

0 

0 

0 

0 

0 

0 

3 

3 

2 

3 

4 

5 

5 

0 

NA 

4 

0 

3 

0 

6 

0 

2 

2 

5 

2 

6 

5 

6 

4 

3 

4 

3 

2 

3 

4 

NA 

6 

4 

4 

4 

2 

8 

4 

6 

4 

0 

0 

2 

0 

0 

5 

tiA 

2 

0 

4 

3 

3 

3 

0 

• l:acn sarnp1e hamt: uf u~o!:··~ wa.!l quc:nionod on information Anr1 inlntmlltion produc;ts in the context of the1r spec1hc tecnnology. Pur t:A.suriJit:.l.>iVI•IU~ ~ample frllmC:l were 
asKeO aoout"lll!il.>liuo;,raphy or genctol teodmgo on bioman". "II r:ll1P.ndar ol upc;ommQ QiQmass conferences and progtams ".etc. 

• · Rank-Each information product was assigned a rank based on average usefulness. Thus. the product with the highest average usefulness was assigned the rank ol"1": the proouct 
with the lowest average usefulness would be ranked ''25- where all items were asked. !!two or more information products were tied lor 2nd,they were both assigned a •2". The next 
h1gha~l r:ankinO Wl'l'llhP.O A:'l:'iiQOed a "4:· 

••• Average usetulness was cah.:ul.slt:U l>_y .;~~igning the rc::~ponco& on~ 1..4 'cattt lrt;~m a "4" fnr "P.5sential" to a "1" lor "r\Ot very USefUl . 

Figure 11-1. Useiulness of Selected Information Items: Active Solar Heating and 
· Cooling li'ICIUSirlal Englm!ll:!rs 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information Rank Average Usefulness·•• Number of Responses 

or Information Product• 

Information Categories: 

Research Information Categories: 

The state of the art 

Research in progress 

Costs of installing and operating 
a solar system compared to a 
conventional system · 

Costs and performance of 
sy~r~ms 

Slte-SJ.!eclflc Information Cateaortes: 
Local building codes or other 
requla\i9~~ ~fleeting sitinn nr 
installat•on of systems 

Climatological data such as wind. 
weather. or amount of sunshine 

Marketing lnlo!'mallon Categories: 
Marketing statistics and sales 
projections 

Information on how to market and 

9 

17 

17 

10 

23 

sell systems including guidelines NA 
on obtau1if•Y financial support 

Other lnfonnaUun Categories: 
Educational institutions and other 
organizations offering related courses 21 
on system design oi application 

Standards. specifications. or certiti- 14 
cation programs for equipment 

Institutional. social. environ
mental. and legal aspects of 
system applications 

Expected major developments 
during the next 10 years 

~t:"l~r t~cgtom progromJ. IC.!sccuL.h, 
industries. and markets outside 
thu Unih::U 3tate~ 

Tax credits. grants. or other 
economic incentives 

ln!wmatlnn Product&: 

RAfPrence Information Prod~cts: 

A bibliography of oeneral reading& 
A calendar of conferences and 
progran•~ 

A list of sources for information 

A fist ot technical experts 
Lists of local lenders. insurers. 

builders. engineers. instaiiAr~. 
r..•a••ufacturers,or OtStnbutors 

Descrlgtlve Information Products: 
A uun-tecnn1cat description of how 
. a particular system works 

A technical description of how 
a particular system works 

System diagrams or schematics 

Q_e.!,lgn Information Products: 

System design handbooks. installation 

21 

14 

23 

10 

17 

5 

12 

17 

14 

3 

8 

hcu~tJbookS, or reference tables 3 
Manu;:tl methods for sizing and pre-

dicting the engineering performance 
or life cycle costs of systems 

GomrtttiPf rm.t«.tvt; fOf ti~tng and pre-
dicting the engineering performance 12 
or life cycle costs of systems_ 

1.0 1.5 2.0 2.5 30 

. 

3.5 4.0 

: 

Enen-
1101 
(4) 

0 

3 

3 

u 
0 

0 

.. .., 
uselu1 

(3) 

2 

5 

3 

5 

0 

NA NA 

0 

0 3 
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0 

u 
0 

3 

0 

2 

3 

0 

2 

6 

2 

3 

4 

4 

3 

4 

Sume- Nat 
.m.t atall 
u.etul 

(2) 

0 

0 

3 

2 

4 

NA 

6 

4 

4 

4 

2 

1 

6 

2 

2 

3 

.2 

0 

3 

uaetul 
(1) 

2 

3 

2 

5 

NA 

2 

2 

2 

2 

.2 

4 

3 

0 

2 

2 

• Each sample lrame ot users was questioned on inlormation and inlormation products in the comexl of their specilic technology. For example. biomass sample trames were 
asked abOul-a bibliography ol general readings on biomass-. "a calendar of upcoming biomass conlerences and programs". etc. 

•• Rank-Eachinlormation product was assigned a rank based on average usefulness. Thus. the product with the highest average usefulness was assigned the rank ol-1": the prOduct 
with the lowest average uselutness would be ranked "25" where all items were asked. II two or more information products were tied lor 2nd.they were both assigned a ··2-. The neKt 
h1ghest ranking was I hen assigned a "4:· 

••• Average usefulness was calculated by assigning the responses on a 1-4 scale from a "4"1or "essential" to a "1" for ··not very useful-. 

Figure 11-2. Usefulness of Selected Information Items: Industrial Process Heat 
Industrial Engineers 
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Question #8. I will read a list of potential information or information products on solar systems. For' each, please 

tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful?· 

Type of Information Rank Average Usefulness••• Number of Responses 

or Information Product• Som ... 
Essen· Vert what 

tlat useful uselu1 
t.O 1.5 2.0 2.5 3.0 3.5 4.0 141 (3) (2) 

Information Categories: 

Aesggrf&b IDff:umaJIS:U! Categ~ 

The state of the art 5 3 5 

Research in progress 14 ·0 6 

Cost Information Categories: 

Costs of installing and operating 
a solar system compared to a 5 3 
conventional systP.m 

Costs and performance of 4 2 2 5 systems 

Slte·SP.;eclflc Information Categories: 

Loc~l building codes or other 
15 4. regulations affecting siting or 

tnstallation of systems 

Climatological data such as wind. 2 2 4 2 
weather. or amount of sunshine 

Marketing Information Categories: . 
Marketinn staristir.s and sales 

22 .. 0 0 5 projections 
Information on how to market and • 0 

sell systems including guidelines NA NA NA NA 
on obtaining financial support 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 15 0 3 3 on system design or application 

Standards. specifications. or certifi~ 
11 7 cation programs for equipment 

Institutional. social. environ-
·mental. and legal aspects of 15 0 7 
system applications 

. Expected major developments 
during the next 10 years 5 0 6 2 

Solar system programs. research. 
24 • 0 0 4 indu~tric~. and markets outside-

the United States 
Tax credits. grants. or other 8 economic incentives ; 4 

Information Products: 
Agtgri!:n,g Information Products:. 

A blbllograully uf yener"al .-eading.! 
15 0 3 3 

A calendar of conferences and 
progro=~m~ 

19 0 2 4 

A list of sources for information 12 3 2 

1\ list of teC!'!!"llf;~l experts 21 0 5 
Lists of local lenders, insurers . 

22 ..... builders, engineers. installers. 0 0 5 
manufacturers,. or distributors : : 

Descrfgtlve Information Products: 
A non-technical description of how 

12 3 2 a particular system works 

A technical description of how 
3 4 a particular ~ystem works 

System diagrams or schematics 8 0 4 5 

~.!.lgn lnfgrmatlon Products: 

System design handbooks. installation 
handboo~s. or refere~ce l~l)les 2 0 7 2 
Manual methods tor sizing and pre-

dieting the engineering performance 
8 0 4 5 or life cycle costs of systems 

Computer models for sizing and pre-
19 0 3 2 dieting the engineering performance 

or life cycle costs of systems ; : 
• Eac;h semple frame ol users was questioned on information and information prOducts in the conte111 of their specific technology. For example. biomass sample frames were 

asked about "a bibliography ol general readings on biomass".' a calem.Jar ul u~Aoumiuy t..ium.s!)::o conlereM:es and programs-. etc. 

Not 
elall 

useful 
(1) 

0 

0 

0 

3 

4 

NA 

3 

0 

·3 

3 

3 

3 

4 

0 

0 

0 

4 

•• Rank-Each information prOduct was assigned a rank based on average usefulness. Thus. the product with the highest average usefulness was assigned the rank of-t-: the prOduct 
with the lowest average uselu_lness would be ranked "25" where au i!efl's were asked. II two or more information prOducts were tied lor 2nd. they were both assignea a ··2-. The nex1 
highesl ranking was then assigned a -4:· 

... Average usefutnen was <:alculaleG by ass1gn1ng rne respun!>m~ uu o I"" -ta l•u"' Cl """ IUi'"u.;~nHal" to 11 "1M''" ""oiYCHV ucoful", 

Figure 11-3. Usefulness of Selec;ted Information Items: Industrial Process Heat 
Plant Engineers 
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It should be noted that these lower-rated items were not necessarily of no worth to the 
SHAC Industrial Engineers. For example, 2 of the 9 (22%) thought "a nontechnical des
cription" was "very useful." Thus, these information_ categories/products could be useful 
to sbme SHAC Industrial Engineers but were of a lower relative priority to the entire 
group. 

Statistical tests were also used to determine whether the SHAC Industrial Engineers 
rated any of these information items significantly higher (or lower) than they were rated 
by SHAC HVAC Engineers, IPH Industrial Engineers, IPH Plant Engineers, or All Engi
neers. Some groups, however, tended to give higher scores in general than did other 
groups. To compensate for this effect, these statistical tests compared the "relative 
rating" given by one group to the "relative rating" given by the other groups. The proce
dure for calculating the relative rating is described in Appendix E. The average overall 
rating was lower for SHAC Industrial Engineers (2.38) than it was for SHAC HVAC Engi
neers (2.72) or for All Engineers (2.45) but slightly higher than that of IPH Industrial 
Engineers (2.31) or IPH Plant Engineers (2.22). 

In compariSon to All Engineers, SHAC Industrial Engineers· rated "system diagrams or 
schematics "significantly (P< 0.05) higher and "lists of sources" significantly (P< 0.05) 
lower. 

No statistically significant differences were found between ratings by SHAC Industrial 
Engineers and by SHAC HV AC Engineers. There was some evidence, however, that 
SHAC Industrial Engineers were more interested in systems design/descriptive informa
tion and less interested in research information and in "lists of sources for information." 

Although no comparisons were statistically significant, there was some evidence that 
SHAC Industrial Engineers were more interested in site-specific and systems design 
information than were either IPH Plant Engineers or IPH Indust~ial Engineers. 

11.3 ACQUISfflON OF INFORMATION BY R:fl;PONDENTs 

11.3.1 Use of Selected Information Sources 

SHAC Industrial Engineers were asked which of 21 different potential sources of solar 
information they had used in the past few years. For this question the respondents were 
not asked if they had obtained information on SHAC, but insteRc'l were asked if they had 
obtained any solar information from each specific source. Thus, the question sought to 
determine which information sources were the most familiar to the respondents. The 
resUlts are shown in Fig. 11-4. For the purpose of comparison, the results for IPH Indus
trial Engineers appear in Fig. 11-5, and IPH Plant Engineers in Fig. 11-6. Comparative 
results for SHAC HVAC Engineers and All Engineers are in Figs. 10-3 and 10-4 
(Section 10.3.1). 

The information sources mentioned most often by SHAC Industrial Engineers were: 

• Periodicals, newspapers, or magazines; 

• Workshops, conferences, or training sessions; 

• State energy or solar offices; 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes 

0 10 20 30 40 50 60 70 80 90 100 
I 

•I ' I 

p : I 

ublic Media: I ; : ' : 
I ' 

Not Asked 
I : Radio or TV ' ' : 

Periodicals. newspapers or magazines 
I ' ' I I : I 

Private Solar-Involved Organizations: ' 
I : 

I : : -
' I 

Private solar energy or environmental organizations ' I I 
I 

' The local chapter or national headquarters of International 
I : 

Sola!' E1·1efgy Society (ISES). including their publications · r I ' 
The local chapter or national headquarters oi Solar Energy : ' ' 

' ' 
lnrlu$triP.$ Assnr:iillinn (SEIA). Including llu;>ir IJUulications I ' I 

' ' ' Contacts with Professionals: ' : "' I : 
An 1nsialler. builder. designer or manufacturer of solar systems 

I : ' \ 
Workshops. conferences or training sessions·' 

I 

' nformation Services': 
I 

' I 
I 

Your organizational library or a local library_ .. 
' 
I 

A commercial data base: for example, Lockheed. SOC. BAS 0% 
I 

' I 

Smithsonian Science Information Exchange (SSIE) 0% ' : ' 
A Federal library or information center: _for example. the National 
Agricultural Library or the Environmental Data System. I 

The Government Printing Office (GPO) 
' ' 

I 

National Technical Information Service (NTIS) 
I 

I : : : 
Technical Information Center at Oak Ridge (TIC) I 

I : .. 
overnment Solar-Involved Organizations 

I 

! G 
' ' 
' 

Di1et:lly f1'0fn the U.S. Department of Energy : 
' 

National SoliJr He~ ling & Cooling Information Center 

l I : Reg1onal Solar Energy Centers ' ' ' L I : 
St~te Energy or Sol<~r Offices 

' : 
ther: ' ' 

' 
0 

' ' 
Some other state or local government office or publication ' 

I I : 
A public utility company 

' 
I : Sources for this specific sample frame": : ' 
I ' 

Association of Energy Engineers ' ' 
' 

' I 

' 

' : 

Services and center~ wlou~e poi1nafy pul'pose is to disseminate information. 
Some sample frames were questioned about additional information sources whicl1 are applicable to their technology. For example the 
man11filcturers of biomass conversion equipment were also asked 11 they have obtained any type of solar if'lformation lr om: "the local or 
flatio1·1al office of the U.S. Department of Agriculture. including Extension and ~orestry:· · 
These data are based upon a total of 9 respondents. 

Figure 11-4.Use of Selected Information Sources: Active Solar Heating and 
Cooling Industrial Engineers 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes··· 

0 10 20 ·Jo 40 50 60 70 80 90 100 

Public Media: 

Radio or TV 

Periodicals. newspapers or magazines 

Private Solar-Involved Organizations: 

Private solar energy or environmental organizat1on.s 

The local chapter or national headquarters ol International 
Solar Energy Society (ISES). including their publications 

The local-chapter or national headquarters ol Solar Energy 
Industries Association (SEtA). including their publications 

Contacts•with Professionals: 

An installer. builder. designer or manufacturer of.soiAr ~ystems 

Workshops. conferences or training sessions 

Information Services•: 

Your organizational library or a local library 

A commerc1al data base: tor example. Lockheed. SOC. BAS 
v 

Smithso,ian Science Information Exchange (SSIE) 

A Federal library or information center: for example. the National 
Agricultural Library or the Environmental Data System 

The Government Printing Office (GPO) 

National Technical Information Service (NTIS) 

Technical Information Center at Oak Ridge (TIC) 

Government Solar-Involved Organizations 

Directly from the U.S. Department of Energy 

National Solar Heating & Cooling Information Cente1 

Regional Solar Energy Centers 

State Energy or Solar Offices 

Other: 

Some other state or local government office or publication 

No\ Asked 

Not Asked 

0% 

'. 
I 

I 

I 

l 
1 
·I 

Sou reo& lor tnt& &poctrto 6iunptc tromc••: 

Association of Energy Engineers 

Institute oi Electrical and Electronics Engineers 

Services and centers whose primary purpose is to disseminate information. ../"""\ 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
manufacturers of biomass conversion equipment were also asked 11 they have obtained any type of solar information from: ''the local or 
national office of the U.S. Department of Agriculture. including Extension and Forestry:· 
These data are based upon a total ol 9 respondents. 

Figure 11-S.Use of Selected Information Sources: Industrial Process Heat 
Industrial Engineers 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes ... 

0 10 20 30 40 50 60 70 80 90 100 

Public Media: 

Radio or TV 

Periodicals. newspapers or magazines 

Private Solar-Involved Organizations: 

Private solar energy or environmental organizations .. 
The local chapter or national headquarters of International 
Solar Ene~gy Society (ISES). including their publications 

The local chapter or national headquarters of Solar Energy 
Industries Association (SI::IA). mcluding tneir publications 

Contacts with Professionals: 

An rnstaller. builder. designer or manulacturer of solar systems 

Workshops. currfer'ences or training sessions 

Information Services": · 

Your organizationallrbrary or a local library 

A con•mercial data base: for example. Lockheed:'SDC. BAS 

Smithsonian Science lnlurrrrirlion Exchange (SSIE) 

A Fnderallibrary or information center: for example. the National 
Agrocultur<il library or the Environmental Data System 

Tile Government Print•ng Office (GPO) 

National Technical Information Service (NTIS) 

Technical lnlormation Center at Oak Ridge (TIC) 

Government Solar-Involved Organizations 

Directly frorn the U.S. Department ot l::nergy · 

National Sclar Heating & Cooling lnfo.rmation Center 

Re;.Jional Solar Energy Centers 

s:atn Ene•gy or Solar Offtces 

Other: 

Sdme other"s tate or loc·al government office or publication 

A public utility company 

Sources lor this._specific ·sample frame••: 

Association of Energy Engineers 

Not A~ked 

Not Asked 

0% 

0% 

0% 

., 

' '. 

. ' 
' ' 

! Institute of Electrical and Electronics Engineers 

~~~~~~~~~J 
Services and centers whose pro mary purpose Is to disserninale irrlor'.-natiot1 .. ·. 
Sorne·saniple fi"arnes were questioned about additional information sources.which are applicable to their technology. For example. the 
manufacturers or hinm~~s r.nnvP.rsion P.Clllipment were also asked 11 they have obtained any type of solar tnformatton from: "the local or 
naltonill otftce of the U.S. Depatlrrr""' ol Ag.-iculture. including Extension and Forestry:· 
These data are h~sP.rl upon a total of 9 respondents. 

Figure 11-6.Use _of Selected Information Sources: Industrial Process Heat Plant 
Engineers · · 

139 



S5~111li--------------------T_R_-7_47 

• A8sociation of Energy Engineers (AEE); 

• An installer, builder, designer, or manufacturer; and 

• The Government Printing Office (GPO). 

The frequent mentioning of "periodicals, (etc.)," "workshops, (etc.)," "an installer, (etc.)," 
and GPO was consistent with the results for All Engineers. However, the SHAC HV AC 

. Engineers made less use of "workshops" but mentioned "an organizational .•. library" 
more often. Although AEE was mentioned frequently, it must be noted that the sampling 
procedure for this group consisted of reviewing entries from the AEE Directory, which 
may easily have biased the results. 

The information sources mentioned least<?!~~n by SHAC Industrial Engineers were: 

• A commercial data base, 

• SmiUtSuiti'wt Scit:!uct:! Information Exchange (SI:H.E), 

• Solo.r Enc~gy Industries A~sociation (SEIA), ttnd 

• Regional Solar Energy Centers (RSECs). 

These low ratings, as with the high ratings, were quite similar to those of SHAC HV AC 
Engineers and All Engineers. In general, the two groups of IPH Engineers appeared to 
make more restricted use of the variety of information sources suggested to them than 
did the two SHAC Engineer groups. 

11.3.2 Membership in Solar-Interested Organizations 

All of the 9 SHAC Industrial Engineers interviewed were members of a professional, 
technical, or other organization with an interest in solar energy. These organizations 
(and the number of times mentioned) included: 

• American Institute of lndustriRl Engineers; 

• American Institute of_ Plant Engineers; 

• American Society of Heating, Refrigerating and Air Conditioning Engineers 
(ASHRAE) (2); 

• American Society of Mechanical Engineers· (ASME); · 

• AEE (6); 

• Coru;ulting Enginccr3 Council; 

• Institute ot" Elt:!clrical and Electronics Engineers; 

• International Solar Energy Society (ISES), and 

• National Society of Professional Engineers (2). 

Also mentioned was "American Society of Heating, Ventilating, and Air Conditioning" an 
organization that could not be verified by the authors. 
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11.3.3 Expa;ure to Publications on Solar Energy 

During. the past 6 months, all 9 of the SHAC Industrial Engineers had read publications 
which included information on SHAC. The publications they could specify (and the 
number of times mentioned) included: 

• ASHRAE Journal, 

• California Energy Resource Commission newsletter, 

• Chemical Engineering, 

• Consulting Engineer, 

• Heating, Piping and Air Conditioning (3), 

e ISES publications, 

• Plant Engineering (3 ), 

• Solar Age (3 ), 

• Solar Energy (2), 

• Solar Engineering (3), and 

• Specifying Engineer (3). 

Also mentioned by one SHAC Industrial Engineer was a publication on "Heating of 
Domestic Water'" a title that could not be verified by the authors. 

ll.3.4 Use of Special Acquisition Methods 

The respondents were asked whether they had obtained any information (not just SHAC 
or solar energy) in the past year by computer terminal, by Computer Output Microform 
(COM), or by other microform (e.g., microfiche, microfilm sheets or rolls). Almost none 
of the SHAC Industrial Engineers appeAred accustomed to using these special acquisition 
methods. In the past year, only 1 of the 9 (11 %) had used a computer terminal, and no 
one had used COM, or other microform. A comparison of SHAC Industrial Engineers with 
SHAC HVAC Engineers shows the latter group to have had more recent experience with 
illl three types of acquisition methods. IPH Industrial and Plant Engineers also tended to 
be more familiar with using these methods than were the SHAC Industrial Engineers. 

ll.4 SUMMARY AND COMMENTS 

Nine industri~ engineers involved in SHAC systems were interviewed. Seven of the 
SHAC Industrial Engineers were employed by engineering firms, one by a university, and 
one was self employed. Involvement by this group was not exclusively in industrial appli
cations, with three involved in residential domestic hot water or space heating. Of the 
nine SHAC Industrial Engineers, four were involved in design (three in heating systems 
and one in collectors), ~wo in consulting activities, one in installation, one iil evaluating 
experimental installations, and one was "waiting for the government to stop fooling 
around so we can use (active solar heating and cooling)."_ 

The educational level, field of degree earned, year of most recent degree, and years of 
professional experience of SHAC Industrial Engineers were found to be typical of engi
neers interviewed in this study. 
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SHAC Industrial Engineers gave the highest priority to receiving information on: 

• SHAC system diagrams or schematics; 

• Manual methods for sizing and predicting performance or costs of SHAC systems; 

• SHAC system design handbooks, installation handbooks, or reference tables; 

• A technical description of how a particular SHAC system works; 

• Climatological data; 

• Local building codes or other.regulations affecting SHAC systems; 

• Costs of installing and operating a SHAC system compared to a conventional sys
tem; 

• Costs and performance of SHAC systems; and 

e Tax credits, grants, or other economic incentives for SHAC systems. 

They gave low ratings to "solar energy programs, research ••. outside the United 
States," "marketing statistics," "institutional, social ••• aspects," "educational institu
tions," "a bibliography," and "a nontechnical description." 

As such, SHAC Industrial Engineers were interested in three major areas: systems design 
information, performance and cost-related information (including "tax credits"), and site
specific information ("climatological data" and "local building codes"). 

SHAC Industrial Engineers most often received solar information from "periodicals," 
professional contacts ("worksho~, conferences, (etc.)" and "an installer, builder, (etc.)), 
and GPO, typical of All Engineers. "State energy or solar offices" and AEE were also 
mentioned quite often; however, the results for the latter may have been biased due to 
the sampling procedure. 
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SECTION 12.0 

AC11VE SOLAR HEATING AND COOUNG UTILITY REPRESENTATIVES 

12.1 DESCWPTION OF RESPONDENTS 

12.1.1 Description of Sample 

This section describes the results of a telephone study to determine the needs of utility 
representatives involved in active solar heating and cooling (SHAC) for information on 
SHAC. Nine SHAC Utility Representatives were interviewed. 

The sample frame for SHAC Utility Representatives was constructed from four sources. 
The Electric Utilit Solar Ener Activities, 1978 Surve [25] listed contacts at Electric 
Power esearc nstitute EPRI uti Ibes conductmg SHAC experiments or demonstra
tions. Solar Ener Utilization: Natural Resource Conservation b the Gas Utilit Indus
..!!:X [26 , a booklet put out by the American Gas Association, listed contacts at gas com
panies involved with SHAC. These companies all had solar installations or demonstration 
projects, often with gas energy as the backup. The Summaries of the Responses of the 
Partici atin Jurisdictions to the Southern Solar Ener Center Plannin Project Infor
mation Request 1 listed utilities by state •. Duplicates with EPRI utilities or Gas Asso
ciation utilities were eliminated. Utilities which were also involved with wind, solar 
thermal, or photovoltaics were eliminated. After all adjustments were made, the 9 
interview candidates were randomly selected from a sample frame of 135 names. 

Respondents. In making the telephone calls to contact the randomly selected interview 
candidates, it sometimes occurred that the person could not be reached. In this event 
another randomly selected name was substituted for the original name. When individuals 
were contacted it was verified that they really were affiliated with a utility which had 
experimented with SHAC and that·they would be needing information on SHAC within 
thf:' nFnrt. YP.Rr. If they were not both involved and nee.ding information, they were asked 
if they could refer the interviewer to someone else in their organization who would be an 
appropriate respondent. If such a referral was made, a call was then made to this new 
candidate; if no intraorganizational referral was made, a new candidate was randomly 
selected from the sample frame. The restilts of this process may be seen in Table 12-1. 

Comparisons. For additional insight into the information needs -and the information 
habits of these SHAC Utility Representatives, results from this group are compared to 
the results from All Solar Utility Representatives (including photovoltaics, wind, solar 
thermal electric power, and solar heating and cooling) and from Nonsolar Utility Repre
sentatives. In performing any statistical comparisons, the totals for SHAC Utility 
Representatives have been subtracted from the totals for All Solar Utility Representa
tives. The data for SHAC Utility Representatives, All Solar Utility Representatives, and 
Nonsolar Utility Representatives can be found in Appendix F. 

; 
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Table 12-1. COMPLETION OF INTERVIEWS: ACTIVE SOLAR HEATING AND 
COOUNG UTILITY REPRESENTA'OVES 

-Event 

Interview completed with initial candidate 
Interview completed with referral candidate 
Refusal or candidate termination 
Contact attempted: could not reach candidate within three 
attempts or before interviews were completed 

Subtotal 

Contact attempted: invalid candidate (e.g., inappropria,te 
field of mterest, no telephone) 

TOTAL 

Sample frame err,or ratea (Percent) 
Completion rate (Percent) 

ainvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

12.1.2 Current Status of Respondents 

Number of 
Candidates 

5 
4 
0 

3 

12 

0 

12 

0 
. 75 

Role. SHAC-related activities in which the SHAC: lltility Representatives were involved 
liicfuded: installing a unit in a vocational technical college for training purposes; oper
ating an office building with 100% solar heat, 60% hot water, and solar air conditioning; 
monitoring a solar hot water heater in a residential home on an experimental basis; con
ducting research on the practical applications of solar space heating and solar hot water 
heating; electric meter reading on solar homes; "submetering"; test metering in residen
tial homes; calculating special rate structures for 12 solar heated homes; promoting 
SHAC; distributing technical information through various contact people; and offering 
$200 subsidies to schools that set up and operate SH.AC systems. One utility representa
tive also mentioned being involved in the development of a solar preheater, including 
sponsoring the setup of solar preheaters in 16 homes for local demonstrations and 
involvement in designing passive solar mobile homes. 

Involvement. Three of the 9 (33%) SHAC Utility Representatives felt that they were 
"very involVed'' in SHAC, 3 were "moderately involved," and 3 "slightly involved." A 
statistical comparison with results from All Solar Utility Representatives and Nonsolar 
Utility Representatives showed no significant differences. 

Informedness. In the SHAC Utility group, 3 of the 9 (33%) respondents felt they were 
"very informed," and the remaining 6 were "moderately informed." . Compared to the 
results from other utilities surveyed, there were no significant differences. 

Need for Information. All respondents indicated they would need information on SHAC 
on the job during the next year. Six of the 9 (67%) SHAC Utility Representatives also 
needed information on SHAC outside the job. Comparatively, this off-the-job informa
tion need was slightly higher than for All Solar Utility Representatives (13 of the 27 or 
48%), but similar to that of Nonsolar Utility Representatives (5 of the 8 or 63%). 
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12.1.3 Background of Respondents 

Seven of the 9 SHAC Utility Representatives held bachelor's degrees, and -2 held master's 
degrees. Five of the respondents· received their most recent degree 20-30 years ago, 2 
from 15-20 years ago, and 2 from 5-10 years ago~ Three of the degrees were in engineer
ing; the other 6 were in agriculture, geology, science, marketing, business, and journal
ism. In the other utility groups studied, engineering degrees were predominant with 
between 66%-89% earning such a degree. 

In their current profession, 4 mentioned that they were in management. Other profes
sions mentioned included: engineer, communicator, consultant, professor, and public 
relations. Six of the 9 had been in their current profession for over 10 years, 2 for 6-10 
years, and 1 ·for 3-5 years. No significant differences were found in levels of current 
experience among representatives of SHAC utilities and the other utilities. 

12.2 INFORMATION NEEDS OF RESPONDENTS 

12.2.1 Teclmieal Areas 

SHAC Utility Representatives were asked to choose those areas in which they were "parf 
ticularly ~nterested in obtaining information" from a list of selected technical areas o 
SHAC. All 9 were interested in "space heating," 7 of 9 (78%) in "water heating," and 6 of 
the 9 (67%) in "space cooling" and "hybrid systems," while "swimming pool heating" had 
only 3 of the 9 (33%) interested. · 

One SHAC Utility Repl,"esenta:tive volunteered that he was also interested in industrial 
process heat. 

12.2.2 Types of Information 

SHAC Utility Representatives were asked to name the information about SHAC that was 
important for them to obtain. All 9 volunteered one or more items of information which 
thP.y considered important. Three felt cost information was important, including equip
m ent cost, operation cost, and cost justification. ·Other topics included: where to get 
information, new developments, new products and ideas, methods to make systems the 
most cost-effective, applications information, tax incentives, promotional information, 
system design schemes, and information on the effectiveness of different technologies. 

One SHAC Utility Representative volunteered that he needed but was unable to get 
information on the specifics of landmark installations (in their area). 

Choice Between ~ecific Needs. ·A list of 11 types of SHAC information products and 13 
types of SHAC i ormation categories was read to each respondent. Each respondent 
described the usefuln~ss of each particular item by assigning it a value of "essential," 
"very useful," ·somewhat useful," or "not at all useful." The results are given in 
Fig. 12-1. For the purpose of comparison, the results for All Solar Utility Representa
tives (Fig. 12-2) and Nonsolar. Utility Representatives (Fig. 12-3) are also included. 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Tnn: ulll'lh)llllaliuu Rank Ave.-age Usefulness••• Numt?er of Responses 
Some- Not 

or Information Product• Enen- .. .., ...... .... u .. tul uaetul 
1.0 1.5 2.0 2.5 3.0 3.5 40 (4) ,., (2) 

Information Categories: 

Research lnformallgn Categ2.!!g; 

The state of the art 11 2 3 

Research in progress 11 2 5 

Cost Information Categories: 

Costs of installing and operating 
a solar system compared to a ~, 4 
conventional system 

Costs and perlormanr.P. nf 2 systems 

~eeclflc Information Catevorles: 
I nr:tl h11ilriino rnriPc;. nr nthAr 

e 3 ''-'9~"C'!it;~ng r.ffQQt!ng oiting or 
installation of systems 

Climatological data such as wind. 15 2 2 ? 
weather. or amount of sun~hiue 

~g Information Categories: 
Marketing statistics and sales 

19 4 projections 

Information on how to market and 
sell systems including guidelines 
on obtaining financial support 

24 0 3 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 21 0 4 on system design or application 

Standards. specifications. or certifi-
3 4 0 cation programs for equipment 

Institutional, social. environ-
mental. and legal aspects of 17 
system applications 

0 4 3 

Expected major developments 
15 3 3 during the next 10 years 

3ulal ~ysu~m pruyrams. rasaarcn. 
NA industries. and markets outside NA NA NA 

the Unir~n Slates 
Tax credits. grants. or other 3 2 4 0 economic incentive!? 

Information Products: 

~ m.~9H!1.~H~m P!9~~~~1}: 
19 0 6 A bibliography of general readings 

A calendar of conferences and 
programs 21 0 2. 4 

A list of sources for information 3 3 2 4 

A list at technrcal experts 17 0 3 
Lists of local lenders. insurers. 

t'l•Jilo:ters, engineers. installers, J 
manuraetur~rs,6r drslnbutors 

OescriQ!tive lntormallon Products: ; ' 
A non-technical description of how 6 2 4 ·2 a particular system works 

A technical description of how 
11 ? 7 1 a particular ~Y~tern works 

System diagrams or schematics 8 4 3 

~!,ign Information Products: 

System design handbooks. installation 
handbooks. or reference tables 3 3 4 0 
Manual methods for sizing and pre-

dieting the engineering performance 
11 2 3 or life cycle costs of systems 

C'omputor model~ lor 3i~:ing end pa'e• .. 
drcting the engineering performance 
or life cycle costs of systems 21 . ..:. 

3 

• Each sample frame or users was questioned on 1nlormation and informalion products in the context of their specific technology. For example, biomass sempte lrames were 
asked about"a bibliography ot general readmgs on biomass", "a calendar or upcom1ng biomass conlerences and programs M. etc. 

al•ll 
uselul 

(I) 

3 

0 

j 

3 

3 

3 

2 

2 

2 

UA 

3 

2 

3 

0 

2 

2 

2 

3 

4 

•• Rank-Eachrnlorma!lon producl wasass1gned a rank based on average uselulness. Thus.lhe product with lhe highesl ~verage usefulness was assigned lhe rank ol-1": lhe prOducl 
w1th the lowesl average uselulness Would be ranked M25" where all 1tems were asked. lllwo or more information prOducts were tied lor 2nd.lhey were both assigned a "2-. The next 
n1gnest rank1ng was !hen assigned a "4:' · 

•· • Average usefulness was calculated by assigning the responses on a 1-4 scale lrom a M4-ror "essentiaiM to a "l"lot "nol very uselul". 

Figure 1·2-1. Usefulness of Selected Information Items: Active Solar Heating and 
Cooling Utility Representatives 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: e.ssential, very useful, 
somewhat useful, or not at all useful? 

Type of lntormalion 
or Information Product• 

Information Categories: 

Research Information CategQ!!!J.; 

The state of the art 

Research in progress 

Costs of installing and operating 
a solar system compared to a 
conventional system 

Costs and performance of 
:=;y~tems · 

Slte·S~eclflc Information Categories: 
Local building· codes or other 
n:l'gulations affecting ~iting or 
installation of systems 

Climatological data such as wintt. 
weather. or amount or sunshine 

Marketing Information Categories: 

Rank 

1.0 1.5 

5 

13 

2 

6 

8 

Average Usefulness••• 

2.0· 2.5 30 3.5 

., 
' ' I .. 
' ·' 

4.0 

' :' 

Number of Responses 

Euen· 
Ual 
(4) 

5 

15 

16 

9 

9 

Vert 
untul 

(3) 

15 

9 

11 

12 

8 

8 

Some- Not 
what atall 

useful 
(2) 

8 

20 

8 

5 

14 

13 

useful 
(1) 

5 

.1 

4 

5 

TR-747 

Market•ng statistics and sates 
projections 22 

23 

8 16 91 
Information on how to market and 
sell systems including guidelines 
on obtaining financial support 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 
on system design or application· 

Standards. specihcat•ons. or certifi-
cation programs ror equipment 

lnst•tut•onal. social. environ
mental. and legal aspects of 
system applicat•ons 

Expected major developments 
during the next 1 0 years 

Solar system programs. research. 
industries. and markets outside 
the United States 

Tax credits. grants. or other 
economic incentives 

Information Products: 

~eference lnformalion Producls: 

A bibliography ot general readings 

A calendar of conferences and 
programs 

A list of sources for information 

A 1151 01 tecnnrcar t:'APt!ll!) 

Lists of focal lenders. •nsurers. 
builders. engineers. ·installers. 
manufi:l~;llnel's,or distributor~ 

OescriP-Iive Information Products: 
A non-technical descnption ot how 

a particular system works 

A techntcal description ot how 
a partt.cular system works 

System diagrams or schematics 

~.!_lgn Information Products: 

System design handbooks. installation· 
handbOOkS, or r'elerenct:" tatJh:l'!) 
Manual methods for sizing and pre-

dicting the engineering performance 
or life cycle costs of systems 

Computer models for sizing and pre
dicting the engineering performance 
or hie Cycle COSIS Of SYSit:'rt1S 
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Figure 12-2. Usefulness of Selected Information Items: All Solar Utility Representatives 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at allllseful? 

Type of lnh:nmaliun Rank Average Usefulness••• Number of Responses 

or Information Producl" 
Some· Not 

Information' Categories: 

Research Information Categories: 

The state of thf! art 

Research .n progress 

~ost Information Categories: 

Costs ol installing and Operating 
a solar system compared to a 
conventional system 

f:nst::> t'lnr1 [1Prform~n(:P. of 
systems 

~~~e,Sp~£1~c _IQfcmnat)o~ .C~)~.Hc:>!.i.~.!; 
Loc;;at ~ .. ,ilc!ing C'9dlii or othor 
r11g~.llotiena nffo11ting oitii'og V• 
installation of systems 

Climatological data such as wind. 
weather. or amount of sunshine 

Marketing Information Categories: 

Marketing statistics and sales 
projections 

lnlormat•on on how to market and 
sell sy~tP.ms inr.h_•rlinr.~ f,JLii~lines 
on obtaining financial support 

Other Information Categories: 
Educational institutions and other 
orgcinizations offering related courses 
on system design or application 

Standards. specificatiOns. or certifi
cation progrRms lnr P.rplipmE>nt 

Institutional. social. environ-
mental. and legal aspects of 
system applications 

Expected major developments 
during the next 10 years 

50tar system programs. research. 
Industries. and markets outside 
I hi?' IJn•ted States 

Tax credits. grants. or other 
economic incentives 

lnformotion Products: 

~~~.u~~~r' lnf9rmathm. P_rod~9~~~ 
A bibliography ot ~eneral readings 

A calendar of conferences and 
programs 

A list of sources lor information 

A hst of technical experts 

Lists of local lenders. tnsurers. 
builders. engineers. install8r~. 
manufacturers, or distributors 

DescriP-tive Information Products: 
A non-technical description of how 

a particular system works 

A techn•cal description of how 
a particular system works 

System d1agrams or schem~\ics 

~!_ign Information Products: 

System desi~n handbooks. installation 
handbooks, or reference tables · 
Manual methods lor sizing and pre-

12 

12 

6 

18 

2~ 

22 

lR 

15 

6 

NA 
6 

15 

21 

12 

4 

6 

11 

15 

6 

dicting the engineering performance 
or life cycle costs of systems 20 
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Figure 12-3. Usefulness of Selected Information Items: Non-Solar Utility Representatives 
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SHAC Utility Representatives selected the cost information category as most impor
tant. The seven top-rated information categories/products were: 

• Costs and performance of systems; 

• Costs of installing and operating a SHAC system compared to a conventional sys-
tem; 

• Standards, specificatio!ls, or certification programs; 

• Lists of sources for information; 

• Design handbooks, installation handbooks, or reference tables; 

• A nontechnical description of how a particular system works; and 

• Lists. of local lenders, insurers, builders, engineers, installers, manUfacturers, or 
distributors. 

SHAC Utility Representatives assigned the lowest relative ratings to: 

• How to market and sell solar systems, 

• Educational institutions and other organizations offering courses, 

·e Calendars of conferences and programs, 

• Computer models for sizing and predicting performance or costs, 

• Marketing statistics and sales projections, nnd 

• A bibliography of general readings. 

Statistical tests indicated all seven of the top categories/products were rated signifi
cantly (P< 0.05) higher than were the six lowest-rated items. 

It should be noted that these _lower-rated items are not necessarily of no worth to the 
SHAC Utility Representatives. For example, 2 of the 9 (22%) thought "computer models" 
was either "essential" or "very useful." Thus, these information categories/products 
could be useful to some SHAC Utility Representatives but were of a lower relative 
priority to the entire group. 

Statistical tests were also used to determine whether the SHAC Utility Representatives 
rated any of these information items significantly higher (or lower) than they were rated 
by the All Solar Utility Representatives or the Nonsolar Utility Representatives. Some 
groups, however, tended to give higher scores in general than did other groups. To com
pensate for this effect,. these statistical tests compared the "relative rating" given by 
one group to the "relative rating" given by the other groups. The procedure for calcu
lating the relative rating is described in Appendix E. The average overall rating SHAC 
Utility Representatives gave to all items was 2.43; for All Solar Utility Representatives 
it wH::; 2.49; and for Nonsolar Utility Representatives, 2.39. 

A comparison of SHAC Utility Representatives to All Solar Utility Representatives and 
to Nonsolar Utility Representatives showed no significant differences in ratings of the 
information products and information categories. All three groups rated the cost infor
mation categories highest and the marketing information categories the lowest. There 
was evidence, however, that SHAC Utility Representatives rated "lists of sources for 
information," lists of members of the local infrastructure, and systems design informa-
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tion higher than did All Solar Utility Representatives, but "expected major develop
ments" and "cli_ma~ological data" much lower. Compared to Nonsolar Utility Representa
tives, SHAC Utility Representatives gave higher ratings to "standards" and lower ratings 
again to "expected major developments" and to "climatological data." 

12.3 ACQUISITION OF INFORMATION BY Rm;PONDENTS 

12.3.1 Use of Selected Information Sources 

SHAC Utility Representatives were asked which of 2.0 different potential sources of solar 
information they had used in the past few years. For this question the respondents were 
not asked if they had obtained information on SHAC~ but instead were RSkP.d if they had 
obtained any solar information from each specific source. Thus, the· question sought to 
determine which information sources were the most familiar to the respondents. The 
results are shown in Fig. 12-4. For the purpose of comparison, the results for All Solar 
Utility Representatives and Nonsolar Utility Representatives are shown in Figs. 12-5 and 
12-6, respectively. 

The information sources mentioned most often by SHAC Utility Representatives were: 

• Periodicals, newspapers, or magazines; 

• An installer, builder, designer, or manufacturer; 

• The Governmer:tt Printing Office (GPO); 

e EPRI; 

• Workshops, conferences, or training sessions; 

• An organizational library or a local library; 

• State energy or solar offices; and 

• A public utility company (other than your employer). 

In comparison, more than half of All Solar Utility Representatives also mentioned the 
above sources. Compared to the Nonsolar Utility group, however, significantly (P< 0.05) 
more SHAC Utility Representatives (5 or 5696) used the services of "a federal library or 
information center" than did the Nonsolar.Utility group (0%). Not surprisingly, the use of 
government solar-involved organizations was also much higher for the SHAC Utility 
group than (or the Nonsolar Utility group. 

The information sources mentioned least often by SHAC Utility Rep.-esentatives were: 

• A commercial data base, 

• International Solar Energy Society (ISES), 

• Smithsonian Science Information Exchange (SSIE), 

• Solar Energy Industries Association, and 

• Some other state or local government office or publications. 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes·· 

0 10 20 30 40 50 60 70 80 90 100 
I ' l : ' . 

Public Media: ' ; ; •" 

' ' ' ' Radio or TV Not Asked ' ' ' ' 
1-'eroodlc<tts. newspape(s or magazines 

I ' 
' : ' Private Solar-Involved Organizations: ' ' I 

' 
Provate solar energy or e!lvironmental organizations 

I ' ' The local chapter or national headquarters of International ' ' ' 
' . ' ,, 

Solar Energy Society (ISES). including their publications 
I ' ' 

·, ThP. local chapter or national headquarters of Solar Enerqy ' ' 
' ' 

Industries AssociatiOn (SEtA). including their publications I ' I 

' ' ' Contacts with Professionals: ' 
I 

' ' 
An 1nstaller. builder. designer or manufacturer of solar systems : ' 
Workshops. c'onferences or training sessions 

' 
I ' ' I 

nlormation Services•: 
I ' ' 
' ' I : I 

Your organizational library or a local library 

~ 
' : I 
I : I 

SOC. BAS ' 
I 

A commercial data base: for example. Lockheed. ' ' 
' ' ' 

Smithsonian Science Information Exchange (SSIE) ' : : ' I 

' A Federal library or information center: for example. the National 
Agricultural Library or the Environmental Data S~·stem : I 

I 

The Government Printing Office (GPO) 
' I 

National Technical Information Service (NTIS) 
I 

I : I 

: 

G 

Technical Information Center at Oak Ridge (TIC) 
' 

I 
: 

overnment Sofar'lnvofved Organizations ' ' . ' I - ' - I 

I Directly from the U.S. Department of Energy 
I 
I 

: I i 
I 

National Solar Heating & Cooling Information Cente1 ' ' I .. 
I ; 

Regional Solar Energy Centers I : I j 
' ' 

State Energy or Solar Olfices 
' ' I ' 

ther: I 

' I 0 
I 

I ' 
Some other state or local government office or publication ' ' 

I 
I 

A public utility company 
' 

~ 

' 
I ' : Sou.rces lor this specific sample frame••: ' 

·• 
' ' 

Electric Power Research Institute 

. 

' ' 
' ' I 

I ' I I 

' : ,, 

Services and centers whose primary purpose is to disseminate information. 
Some sampfe frames were questioned about additional information sources which are applicable to their technology. For exa'Tlple. the 
manvfacturers of biomass conversion equipment were also asked 11 they have obtained any type ot solar information from: "the local or 
national off1cP. of the U.S. Department of Agriculture. including Extension and l"orestry:· 
These data are based upon a .total ur 9 •es~u11uents. 

Figure 12-4.Use of, Selected Information Sources: Active Solar Heating and 
Cooling Utility Representatives 
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Question #11. In the past few years, have you obtained any type of solar information from any of the fol_lowing sources? 

Information Sources Percentage Responding Yes··· 

0 10 20 30 40 50 60 70 80 90 100 
I I 

i I 
I 

p ublic Media: ' ; I 

I. : R:;~dio or TV i~UIASKM ; 
' : ' I ' 

Periodicals. newspapers or magazines 

' ' 
I I ' Private Solar-Involved Organizations: ' ' 
I ' ' 
I ' : 

Private solar energy or environmental organizations : 
-· 

' ; 
I he local chapter or national headquarters of International ' ' 

' ; 
Solar Energy Society (ISES). includinq their oublications ' : 
The local chapter or national headquarters of Solar EnerQy ' ' I 
Industries Association (SEtA). including thP.ir publication~ ' ' ' ' Contacts with Professionals: ' ' 

' I 
' ' An installer. builder. designer or manufacturer of solar systems 

I 
Workshops. conferences or training sessions 

' I ' Information Services•: ' I 
' 

Your organizational library or a local library 
I ' ' 

' I 
I ; ' 

A commercial data base: for example. Lockheed. SOC. 
I ' BRS ' ' 
' ' ' 

' ' 
Smithsonian Science Information Exchange (SSt E) ' ' ' 

' ' ' ' ' ' A Federal library or information center: for example. the National 
Agricultural Library or the Environmental Data System 

L 
-: 

The Government PrintinR Office (GPO) 

. I ' : ' ' National Technical Information Service (NTIS) I 

' I ' : ' 
Technical Information Center at Oak Ridge (TIC) ' ' 

' : 
' ' overnment Solar-Involved Organizations ' ' ' G 
' ' ' ' 

Directly frorn tile U.S. Department of Energy ' ' 

I ' 
National Solar Heating & Cooling InformatiOn Cente1 ' . 

i I 
' Regional Solar Energy Centers ' ' 

I . ! ' State Energy or Solar Offices I 
' : 

ther: ' ; i I 0 
; ' i ' 

Some other state or local government office or P!.!blication i 
' ! A pubiic utility company ' 

"i 
SOurCes lor this specific sample frame'': ; ' I 

' I I ' ' Electric Power Research Institute ' ' 

' ' 

j 
' ' ' ' ' ' 

' ; ' ' 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. th<· 
manufacturers of biomass conversion equipment were also asked 11 they have obtained any type of solar inlormat1on I rom: "the local or 
national office of the U.S. Department of Agriculture. including Extension and Forestry:· 
These data are based upon a total of 35 respondents. 

Figure 12-5. Use of Selected Information Sources: All Solar Utility Representatives 
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Question #11. In the past few years, have you obtain'ed any type of solar information from any of the following sources? 

Information Sources Percentage_ Responding Yes··· 

0 10 20 30 40 50 60 70 80 90 100 
' ' : ., 

p ublic Media: ' 
' ' 
' ' ' Radio or TV Not Asked ' : ' : : 

Periodicals. newspapers or magazines 
' ' 

Private So.lar-lnvolved Organizations: ' ' ' ' 
Private solar energy or environmental organizations 

The local chapter or national headquarters of International. ' ' ' 
0% ' ' Solar Energy Society (ISES). including their publications 

' 
The local chapter or national headquarters of ·Solar Energy ' ' -
Industries Association (SEIA). incturlino their public<:~ lion~ ' ' 

' ' ' Contacts with Professionals: ' ' 
' I : 

An installer. builder. designer or manufacturer of solar systems 

I ' Worksh·ops. conferences. or training sessions.• ' 

' ' ' nformation Services·: ' ' ' ' ' : ' 
Your organizational library or a local library ' 

' ' : ' 
A commercial data base: for example. Lockheed. SOC. BAS ' ' : 

' : ' ' ' ' 
' ' ' Smithsunii:ln Science Information exchange (SSIE) ' : ' ' 

' ' A Federal library or information center: for example. the National 
0% ' ' : 

Agricultural Library or the Environmental Data System : ' 
' ' The Government Printing Office (GPO) 

' ' ' 
National Technica·l Information Service (NTIS) ' ' 

I ' 
' ' 

Technical Information Center at Oak Ridge (TIC) ' ' ' 
overnment Solar-Involved Organizations ' 

' ' G 
' ' ,. ' 

Directly I rom the U.S. Department of Energy ' 
' ' 

National Solar Heating & Cuuli11g lt"1fonnation Cente1 I 

: ' 
Regional Solar Energy Centers 0% ' 

I ' 
' State energy or Solar Officc3 ' 
' ' ' ther: ' . ' 

' 
0 

' : ' 
Some other state or local government office or publication 0% ' ' 

' ' ' 
' 

A public utility company ' 
' 

' : ' 
ources for this specific sample frame .. : ' 

' s 
' ' 
' ' ' 

' Electr!c Power Research Institute (EPA I) ' 
' ' ' ' 
' ' 
' : 

' 

' : ' ' 

Serv1ces and centers whu~e t.J' irna.-y purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
milnllfilr.tltrP.rs of biOmilsS conversion equipment were also asked il they have obtained any type of solar information from: "the local or 
nationi:ll office of the U.S. Department of 1\griculturc. including Extens1on ano ForP.!:rry" '' 
These data <~rP. hilsP.d llflOn n totnl of ~ rP.s[mndents 

Figure 12-6. Use of Selected lnformatio_n ~_es: Non-Solar Utility Representatives 
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12.3.2 Membership in Solar-Interested Organizations 

Eight of the 9 SHAC Utility Representatives interviewed were members of a profes
sional, technical, or other organization with an interest in solar energy. The organiza-
tions (and the number of times mentioned) included: · 

• American Society of Heating, Refrigerating and Air Conditioning Engineers 
(ASHRAE); 

• American Wind Energy Association; 

• Association of Energy Engineers; 

• Chattanooga Engineer's Club; 

• Electric League of Chattanooga; 

• EPRI (2); 

• Ins~itute of Electrical and Electronics Engineers; 

e ISES; 

• Minnesota Society of Professional Engineers; 

• Missouri Farm Electrification CoWlcil; and 

• Missouri Valley Electric Association. 

12.3.3 Exposure to Publications on Solar Energy 

During the past 6 months7 all 9 SHAC Utility Representatives had read puhli~At.ion~ 
which included information on SHAC. The publications they could specify (and the 
number of times mentioned)·included: 

• Air Conditioning, Heating and Refrigeration News (2); 

• American Wind Energy Association (AWEA) publications; 

• U.S. Department of Energy (DOE) publications; 

• Energy User News (2); 

• Engineering News Record; 

• Government publications (i.e., federal, brochures, periodicals) (3); 

• Industry; 

• ISES publications; 

• Kentucky Energy Office publications; 

• Rural Electrification Magazine; 

• Solar Age; 

• Solar Energy; 

• Solar Energy Intelligence Report; and 

• Wind Power Digest. 

I 
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One respondeht also mentioned "utility brochures," a· publication that· could not be 
further specified by the authors. 

12.3.4 Use·of.Speeial Aeguisitim Methods 

The respondents were asked whether. they had obtained any information (not jusf SHAC 
or solar· epergy) in the past year by computer terminal; by Computer Output Microform 
(COM), or "by other microform (e.g., microfiche, microfilm sheets or rolls). Few of the 
SHAC UtiUty Representatives appeared accustomed to using these special acquisition 
methods~ In the past year, 4 of the 9 (44%) had used a computer terminal, 1 of the 9 
(11 %) had used COM, and 3 of the 9 (33%) had used other microform. Use of these 
methods was also minimal for all other Utility Representatives studied-Solar and Non
solar. 

12.4 SUMMARY AND COMMENTS 

Nine representatives of utilities involved in SHAC were interviewed. Four of the nine 
respondents were active in SHAC technology through system design, development, and/or 
installation. · One utility had installed a SHAC systern(s) for training purposes, one for 
experimentation, one for local demonstrations, and one was operating an office building 
with 100% solar heat and 60% solar hot water/solar air conditioning. Two were involved 
in monitoring. rn~ters, and one 'was involved in establishing a special rate structure for 
solar heated homes. Of the remaining two respondents, one was promoting SHAC as an 
alternative to save energy, and one was researching the practical applications of solar 
space heating and solar water heating. . The level of involvement, degree of informed
ness, and educational level were typical of Utility ·Representatives. interviewed in this. 
study. The fields of degrees earned; hqwever, showed the other Solar and Nonsolar 
Utility groups to have slightly more degrees in engineering than did the SHAC Utility 
group. 

SHAG Utility Representatives gave the highest priority to receiving information on: 

• Costs and performance of SHAC systems; 

• Costs of installing and operating a SHAC system compared to a conventional sys...: 
tern; 

• Standards, specifications, or. certification programs for SHAC systems; 

• · Lists of sources for information on SHAC; 

• SHAC systems design handbooks, installation handbooks, or reference tables; 

• A nontechnical description of how a particular SHAC system works; and 

• Lists· of looRl lenders, insurers, builders, engineers7 installers, manufacturers, or 
distributors for SHAC systems. 

They gave low ratings to "how to market," "educational institutions," "calendars of con
ferences," "~ornputer models~'' "marketing statistics," and "a bibliography." 

The resulting picture of the SHAC Utility Represe'ntative was similar to that of repre
sentatives of All Utilities-Solar and Nonsolar •. They were most interested in cost infor-: 
rnation and "standards, specifications~" and .least interested in marketing infor.rnation, 
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"educational institutions," "calendars of conferences," "computer models," and "a bibliog
raphy!" An area in which SHAC Utility Representatives appeared to be more interested 
than All Solar Utility Representives was design information, with less interest in infor
mation on the progress of SHAC. 

SHAC Utility Representatives most often received information from "periodicals," "an 
installer, builder, (etc.)," GPO, EPRI, "workshops, conferences," "an organizational .•• 
library," state energy or solar offices, and "a public utility company (other than your 
employer)." They also received solar information through membership in engineering 
organizations. The high ratings given to both EPRI and "a public utility" suggests that a 
significant degree of their information transfer is intra-industry. 

/ 
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SECTION 13.0 

ACTIVE SOLAR HEATING AND COOUNG EDUCATORS 

13.1 DESCRIPTION OF RESPONDENTS 

13.1.1 Descriptim of Sample 

This section describes the results of a telephone study to _determine the needs of educa
tors for information on active solar heating and cooling (SHAC). Nine SHAC Educators 
were interviewed. 

-
The sample frame for SHAC Educators was constructed by searching the Solar Energy 
Information Data Base (SEIDB) Education Data Base [27]. Over 375 schools listed courses 
that included SHAC information. Instructors were identified for each course. Onl,y 
instructors of supposedly advancecHevel courses were used. Instructors who also 
appeared in education sample frames for other technologies were eliminated. In many 
cases course descriptions named several technologies, and it was necessary to make some 
arbitrary decisions about in which sample frame to place the course instructor. After all 
adjustments were made, the 9 interview candidates were randomly selected from a 
sample frame of 150 names •. 

Respondents. In making the telephone calls to contact the randomly selected interview 
candidates, it sometimes occurred that the person could not be reached. In this event 
another randomly selected name was substituted for the original name. When individuals 
were contacted it was verified that they really had been teaching SHAC and that they 
would be needing information on SHAC within the next year. (No attempt was made to 
determine if the respondent was currently teaching a course on SHAC.) If they were not 
both involved and needing information, they were asked if they could refer the inter
viewer to someone else in their organization who would be an appropriate respondent. If 
such a referral was made, a call was then made to this new candidate; if no intraorgani- · 
zational referral was made, a new candidate was randomly selected from the sample 
frame. The results of this process may be seen in Table 13-1. 

Comparisons. For additional insight into the information needs and the information 
habits of these SHAC Educators, results from this group are compared to the results 
from all of the educators interviewed in this study (All Educators). In addition to SHAC, 
the technologies included in All Educators were solar thermal electric power, passive 
solar heating· and cooling, photovoltaics, biomass, wind, and industrial process heat. · In 
performing ·any statistical comparisons, the totals for SHAC Educators have been sub
tracted from the totals for All Educators. Comparisons are also made with Passive 
Educators. The data for SHAC Educators, Passive Educators, and All Educators can be 
found in Appendix F. 
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Table 13-1. COMPLETION OF INTERVIEWS: ACTIVE SOLAR HEATING 
AND COOUNG EDUCATORS 

Event Number of 
Candidates 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate termination 
Contact attempted: could not reach candidate within three 
attempts or before interviews were completed 

Subtotal 

Contact attempted: invalid·candidate (e.g., inappropriate field 
of Interest, no telelphone) · 

TOTAL 

Sample frame erf,or ratea (Percent) 
Completion rate (Percent) 

ainvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotai 

13.1.2 Current Status of Respondents 

8 
1 
2 

6 

17 

2 

19 

11 
53 

Role. Six of the 9 SHAC Educators were on the faculties of four-yeRr collP.ges or tmiver
Sitles. Two were at two-year colleges, and 1 at a technical institute. The courses that 
these instructors had taught were mostly in mechanical engineering or mechanical tech
nology departments (6). Other departmental titles included: air connitioning/r€'frigera
tion, earth sciences and geography, materials sciences, and urban and environmental 
studies. Seven or more of these instructors covered the following topics in- their 
courses: solar collector evaluation and design (9), introduction to solar energy (8), heat 
and energy transfer (8), solar system design (8), solar space heating (8), domestic hot 
water (8), and solar system components (7). Topics covered somewhat less frequently 
were: energy storage (5), solar economics (5), passive solar technology (4), swimming 
pool heating (3), solar system testing and evaluation (3), and solar system installation 
(3). Only 1 or 2 Educators mentioned that their courses covered: solRr home construc
tion (2), solar space cooling (2), energy conservation (2), energy conversion (2), appro
priate technology, solar system maintenance, plumbing techniques, and small-scale elec
tricity generation. Three of the respondents taught two courses, the remainder (6) 
taught one course. In describing what they presently were doing in the area of SHAC, 
only 4 specifically mentioned teaching. Other mentions included: consulting (3), research 
(3), and testing, design, and/or construction (3). · 

Involvement. Five of the 9 (56%) SHAC Educators said that they were "very involved" in 
SHAC technologies, compared to 2 of the 9 (22%) Passive Educators and 27 of the 63 
(43%) All Educators who said they were "very involved" in their respective solar tech-
nologies. , 

Informedness. Six of the 9 (67%) SHAC Educators considered themselves "very 
informed," compared to 2 of the 9 (22%) Passive Educators and 31 of the 63 (49%) All 
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Educators. Of the Educators, only the Solar Thermal Educators gave themselves higher 
marks for informedness than did the SHAC Educators. 

Need for Information. All respondents indicated they would need information on SHAC 
on the job during the next year. Six of the 9 (67%) SHAC Educators also needed informa
tion on SHAC technologies outside the job. While the reason for this relatively high level 
of need for off-the-job information may hav·e been a general interest in current aware
ness (educators and researchers are known for doing a fairly large amount of professional 
reading and writing outside of office hours), their involvement with solar energy may also 
have resulted in their becoming potential users of solar heating and cooling for their own 
residences. There are of course, alternative explanations for this avocational interest 
(organizational memberships, community involvement, etc.). 

13.1.3 Background of Respondents 

Three of the 9 SHAC Educators held a PhD, and five held master's degrees. The per
centage holding advanced degrees (beyond bachelor's) was the same for A)l Educators 
(89%) as for SHAC Educators. Five SHAC Educators had received their most recent 
degree in engineering. Other degree fields were: occupational education, chemistry, and 
geography. Two of the SHAC :t;:ducators had received their most recent degree within 
the past 10 years, 5 from 10-20 years ago, and 1 over 30 years ago. One respondent did 
not hold a college degree. 

Five of the 9 SHAC Educators had. been in their present profession (not necessarily 
teaching) for .over 10 years, 3 for at least 5 years, and 1 for 3-5 years. Eight of the 9 
described their present profession as educator, teacher, or professor. Instructional 
specialties included: mechanical engineering, solar engineering, air conditioning, solar 
heating, energy conservation, environmental studies, climate control, and geography. 
One respondent considered himself a research engineer in testing, analysis, and computer 
work (teaching was not including in his description). 

13.2 INFORMATION NEEDS OF RESPONDENTS 

13.2.1 Technical Areas · 

SHAC Educators were asked to choose those areas in which they were "particularly 
interested in obtaining information" from a list of selected technical areas of SHAC. 
They seemed to be somewhat more interested in "space heating" (9 of the 9) and in 
"hybrid systems" (9 of the 9) than in "swimming pool heating" (4 of the 9). Seven of the 9 
were interested in "space cooling" and 8 of the 9 in "water heating." 

Some SHAC Educators volunteered that they were also interested in: solar refrigeration, 
industrial applications, agricultural process heat applications, and research and develop
m ent in storage systems. 

13.2.2 Types of Information 

SHAC Educators were asked to name the information about SHAC that was important for 
them to obtain. All of ·the 9 volunteered one or more items of information which they 
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considered important. Two respondents felt that state-of-the-art information (on inte
grated systems control, heat pump design, and absorption chillers) was important. Other 
topics included: cost analyses (2); government funding of research (2); performance of 
collectors in actual solar installations (2); durability "(2); storage (2); research results (on 
PV as well as SHAC); economics (PV as well as SHAC); solar collectors for grain drying; 
and current· information on government policy, programs, and subsidies for R&D and 
installation. One was interested in employers' requirements for trained employees: 
"What are the requirements for solar technician versus solar mechanic?" 

Four of the 9 SHAC Educators stated that there was information that they needed but 
were unable to get. This information included: solar engineering, relative material prop
erties, integrated systems control research results (from National Aeronautics and Space 
Administration (NASA) and other investigators), list of manufacturers of heat pumps, 
heat pump state of the art, and results of research on absorption chillers operating at 
80°-190° F (at the University of Indiana). · 

Choice_ Between Specific Needs. A list of 11 typPd<> of SHAC information products and 14 
types of SHAC information categories was read to each respondent. Each respondent 
described the usefulness of each particular item by assigning it a value of "essential," 
"very useful," "somewhat useful," or "not at all useful." The results are given in 
Fig. 13-1. For the purpose of comparison, those for Passive Educators are in Fig. 13-2 
and those for All Educators are in Fig. 13-3. 

For SHAC Educators the four top-rated information categories/products were: 

• Expected major developments dur~ng the next 10 years; 

• The state of the art; 

• Costs of installing and operating a SHAC system compared to a conventional sys
tem; and 

• Design handbooks, installation handbooks, or reference tables. 

They also gave high ratings to "climatological data," "lists of sources for information," "a 
technical description of how a particular system works," and "manual methods for sizing 
and predicting performance or costs" (all tied for fifth place). 

SHAC Educators assigned the lowest relative ratings to five items including both items in 
the marketing category: 

• A nontechnical description of how a particular system works; 

• Marketing statistics and sales projections; 

• How to market and sell solar systems; 

• Solar energy programs, research, industries, and markets outside the United 
States; and 

• Lists of technical experts. 

Statistical tests indicated that ratings for the four highest-rated items were significantly 
different (P <0.05) from the ratings of the five lowest-rated items. The wide differences 
between ratings for "a technical description" and "a nontechnical -description" were very 
interesting, as were the differences between "system design handbooks" and "system dia
grams." 
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Question #8. I will read a list of potential information or information products on solar systems. For ~ach, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information Rank Average Usefulness••• Number of Responses 

or Information Product• 

Information Categories: 

Research Information Categ~ 

The state of the art 

Research in progress 

.Costs of installing and operating 
a solar system compared to a 
conventional system 

Costs and p8rtormance of 
systems 

Sile-S~eclfic Information Categories: 

Local butld1ng codes or ullu~r 
regulalion:J Offccting siting or 
installation of systems 

Climatological data such as wind. 
weather. or amount of sunshine 

~arketi.ng Information Categories: 

Marketing statistics and sales 
projections 

Information on how to market and 
sell systems including guidelines 
on obtaining financial support 

Other Information Categories: . 
Educational institutions and other 
organizations offering related courses 
on system design or application 

Standards. specifications. or certifi
cation programs fC?r equiprnt::nt 

Institutional. social. environ
mental. and leg"'al aspects of 
system applications 

Expected major developments 
during the next 10 years 

Solar system prowams. research. 
industries. and markets outside 
the I:Jnited States 

Tax ·credits. grants. or other 
economic incentives 

Information Products: 

Reference Information Products: 

A bibliography of general readings 

A calendar of conferences and 
programs 

A list of sources for information 

A liSt 01 II;!CtllliCi:tl t::A~t::r I~ 

Lists of local lenders. insurers. 
builders. engineers. installers. 
mcurulaciurers,or di:ltributor~ 

DescriP-tive Information Products: 
A non-technical description of how 

a particular system works 

A technical description of how 
a particular system works 

System diagrams or schematic.s 

Q_e_!.ign Information Products: 

System design handbooks. installation 
handt)OOI<S. or reieumce taUit::~ 
Manual methods lor sizing and pre-

dicting the engineering performance 
or life cycle costs of systems 

Computer models lor sizing and pre
dicting the engineering performance 
or lite cycle costs of systt::rm; 

2 

9 

2 

9 

16 

21 

21 

15 

13 

19 

21 

9 

13 
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16 
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19 
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3 
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0 
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0 

4 

0 

0 
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0 

• Each sam pre rrame of usl:lr:. wet:. 4ue~tioned on inlormotion and inlormatron proctrr~t~ rn the contel(t oltt'leir specrlic technology. For e .. ampte. bromass sampre lfamt::. wt:rt 
askeO aoour a brbt•oyu,~lry ut general •f:adrolgs on biomo~c··. "a catgndar or v~()mrna hrnmRc;c; conferences an(! or09rams ".etc. 

· · Rank-Eachrnlormalion product was ass•gned a rank based on average usefulness. Thus. the produCI with the hrghest average usefulness was assigned the rank of ~l".the prcx:tuct 
with the lowest average usefulness would be ranked "25" where all ttems were asked. lllwo or more information products were tred tor 2nd. they were both assogned a "2" The ne•t 
hrghotl r:mlrinQ wa~ Than ac;c;ionP.r1 11"4:· 

••• Average useturness was calCUlated by a:.:.iyuiu1:1 u·,c •e~Po)njej on n 1 4 ~10otc from il"4"for "guontiar· to a "1"1nr "nnt vfuy useful". 

Figure 13-1. Usefulness of Selected Information Items: Active Solar Heating and 
Cooling Educators 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

TYpe of Information Rank A vi!' rage Usefulness ... Number of Responses 

or Information Product• 
Some· Not 

Information Categories: 

Research Information Categories: 

The state ol the art 

Research in progress 

Cost lnformallon Categories: 

Costs of installing and operating 
a solar system compared to a 
conventional system 

Costs and performance of 
:;,yst~IIIS 

Slte·SP-:eclfic Information Categories: 

Local building codes or other 
regulations allecting sit in!=! or 
uistallatton ol systems 

Climatological data such as wind. 
weather, or amount of sunshine 

Marketing Information Categories: 

Marketing statistics and sales 
projections 

8 

13 

4 

!5 

10 

24 
Information on how to market and 

sell systems including guidelines 25 
on obtaining linoncial s_upport 

Other lnformntion Categories: 
Educational institutions and other 
organizations offering related courses 4 
on system design or application 

Standards. specilicattons. or cenifi
cation programs for equipment 

Institutional. social. environ
mental. and legal aspects of 
system applications 

Expected major developments 
during the next 10 years 

Solar system programs rP.sP.<m::h. 
industries. and markets outside 
th~ United States 

Tax credits. grants. or other 
economic incentives 

!nfc;mn<~tlon_ Prol!u<:J!ii 
Reference Information Products: 

A bibliography of general readings 

A calendar of conferences and 
programs 

A list of sources for informatton 

A list ol technical experts 

Lists of local lenders. insurers. 
builders. engineers. installers, 
manufacturora,or diGtributor:l 

DescriP-tiVe Information Products: 
A non·tcchnicol desc.rijJtiOI''I uf lluw 

a particular system works 

A tethntcal descnption of how 
a particular system works 

System diagrams or schematics 

~!.lgn Information Products: 

System design handbooks. installation 
handbooks, Of rt;~lt:!II:Hll:t:! tables 
Manual methods for sizing and pre-

20 

17 
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21 

10 

15 

n 
13 
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17 

10 

dicting the engineering performance 
or life cycle costs of systems 4 
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dicting the engineering performance 8 
or life cycle costs of systems 
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• Eacn sample trame ot users was questioned on inlormation and inlormation products .n tne context ottneir specilic tecnnology. For example. biomass sample trames were 
asked about-a b1bhograpny ol general read.ngs on biomass-. "a calendar ol upcoming biomass. conferences and programs", etc. 
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useful 
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() 
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0 

• • Rank-Eacn.ntormat•on product was a~s•gnecl a rank based on average usefulness. Tnus.tne product witn the nignest average usefulness was assigned the rank ol""t": tne product 
w•tn tne lowest average usefulness would be ranked '75" wnere all items were asked. II two or more intormation products were tied tor 2nd. they were both assigned a -2-. Tne ne•t 
n.gnest rank.ng was then assigned a "4:' 

•• • Average usefulness was calculated by assignin!'ltne responses on a t-4 scale from a "4" for "essential" to a "I" for "not very useful". 

Figure 13-2. Usefulness of Selected Information Items: Passive Educators 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of lnlormallon Rank Average Usefulness••• Number of Responses 

or Information Product• Some- Not 
Eaaen- .. .., ...... alell .... useful useful useful 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 (4) (3) 121 (1) 

Information Categories: 

Research tntg:rmaUQn Categ.2.l!!!l; 

The state of the art 15 35 11 2 

Research in progress 14 33 14 2 

Cost Information Categor~es: 

Costs at installing and operating 
a solar system compared~to a 4 19 29 10 5 
cOnventionaf.systP.m 

Costs and performance of 20 23 20 ·o 
systems 

Site-S~Citlc Information Categories: 

Local building codes or other 
18 10 22 20 11 

regulations affecting siting or 
installation ot systems · . 21 24 15 3 Climatological data such as wind. 
weather. or amount of sunshine 

M~rketlng Information Categories: 
M;:~rkP.tino slalislir.s ann sales 

23 5 15 26 17 
projections 

Information. on how to market and 
5 1 7 21 20 sell systems including guidelines 24 

on obtaining financial support 

Other Information Categ.R!!!!; . 
Educational institutions and other 
organizations offering related courses 19 8 
on system design or application 

26 17 12 

Standards. speCifications. or certiti- 1 7 11 18 26 8 
cation proQrams for equipment 

Institutional. social. environ-
6 30 19 8 mental. and legal aspects of 16 

syste'!' applications 

Expected major developments 4 
.. 

during the next 10 years 
17 31 10 4 

Solar system programs. research. 25 5 "14 23 21 
industries. and markets outside 
the United States 

Tax credits. grants. or other 8 19 19 22 3 
economic incentives 

. Information Products: 
Reference Information Products: 

A l.Jibliogfaphy of general readings 12 12 27 21 3 

A calendar of conferences and 15 6 30 21 6 
programs 

A list of sources for information 9 11 32 1 7 3 

A ll~t of tecnntGfll exrP.rls 21 19 30 
Lists of local lenders. insurers. 

20 9 22 20 12 builders. engineers. installers. 
manufacturers, or distributors 

DescriP-tive Information Products: 
A non-technical description of how 

22 9 11 25 18 
a particular system works 

A technical description ot how 
. 

2 6 12 37 11 
a·particular system works 

System diagrams or schematics 13 12 28 18 5 

g_eJ_Ign Information Products: 

System design handbooks. installation 
14 25 20 4 handbooks, or r~lerence tables 11 

Manual methods for sizing and pre-
dieting the ·engineering performance 

10 15 25 16 6 or life cycle costs of svstems 
Computer models for sizing and pre-

11 23 23 6 dieting the engineering performance 1.4 : or life cycle costs of systems : 

· Each sample hame ol users was questioned on information and information products in thecontellt of their specific technology. For e11.amp1e. biomass sam pte frames were 
askCd about "a bibliography ol general readings on biomass". "a calendar or upcom•ng biomass conferences and programs". etc. 

· · Aank-Eacnintormation product was assigned a rank based on average usefulness. Thus, the product with the highest average usefulness was ass.gned the rank ol"1": the product 
wllh the loweS! average uselulness would be ranked "25~ where all •terns were asked. lltwo or more information products were tied lor 2nd. they were both asstgned a "2". The ne11.1 
hogr.est ranking was then ass•gned a "4:· 

•• • Average usetutness was catculateo DY ass•gntng tne responses on a T-4 scate HOm a ... ror "essenhaT"IO a "1" ror -no! very use1u1 . 

Figure 13-3. Usefulness of Selected Information lteins: All Educators 
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These results picture the SHAC Educator as wanting information primarily on the future. 
of SHAC in the United States (expected developments, state of the art, costs), and on 
design considerations (costs, handbooks, technical, and weather descriptive data). Typi
cally for Educators, they also gave "lists of sources for information" high ratings. 

It should be noted that these lower-rated items were not necessarily of no worth to the 
SHAC Educators. For example, 4 of the 9 (44%) thought information on "how to market" 
was either "essential" or "very useful." Thus, thes.e information categories/products 
could be useful to some of the SHAC Educators but were of a lower relative priority to 
the entire group. 

Statistical tests were also used to determine whether the SHAC Educators rated any of 
these information items significantly higher (or lower) than they were rated by the 
Passive Educ.ators. or by All Educators. Some groups, however, tended to give higher 
scores in general than did other groups. To compensate for this effect,. these statistical· 

· tests compared the "relative rating" given by one group to the "relative rating" given by 
the other groups. The procedure for calculatng the relative rating is described in 
Appendix E. The average overall rating SHAC Educators gave to all items was 2.70; for 
Passive Educators it was 2.79. The result for All Educators was lower than either at 
2'.64. 

In comparing the results for SHAC Educators to the results for Passive Educators, both 
rated "costs of installing," "expected· major developments," and "design handbooks" 
relatively high. Statistical tests indicated that the SHAC Educators rated "calendars" 
significantly (P <0.05) higher and "a nontechnical description" significantly (P< 0.05) 
lower than did Passive Educators. Other items that SHAC Educators found less useful 
than the Passive Researchers were "costs and performance," "educational institutions," 
"a technical description," and "manual methods." 

In comparing the results for SHAC Educators to the results for All Educators, similarities 
were found in high ratings for "costs of installing" and "eXpected major developments," 
coupled with low ratings for marketing information and "solar energy programs .•• out
side the United States." SHAC Educators rated "a nontechnical description" significantly 
(P <0.05) lower than did All Educators, but All Educators seemed more interested in 
"costs and performance of systems." 

13.3 ACQUISmON OF INFORMATION BY RESPONDENTS 

13.3.1 Use of Selected Information Sources 

SHAC Educators were asked which of 20 different potential sources of solar information 
they had used in the past few years. For this question the ·respondents were not asked if 
they had obtained information about SHAC technologies, but instead were asked if they 
had obtained an~ solar information from each specific source. Thus, the question sought 
to determine which information sources were the most familiar to the respondents. The 
results for SHAC Educators are shown in Fig. 13-4. For comparison, those for Passive 
Educators are provided in Fig. 13-5 and those for All Educators in Fig. 13-6. · 

The information sources mentioned most of.ten by SHAC ~ducators were: 

• Workshops, conferences, or training sessions; 

• Periodicals, newspapers, or magazines; 
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Question #110 In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes 00 

0 10 

Public Media: 

Radio or TV 

I 
Periodicals. newspapers or magazmes 

Private Solar-Involved Organizations: 

Private solar energy or environmental organizations 

Tilt' lut.:~lo..llnpl~-<1 111 ,;,ti<"ii"llll h~adqvartcro ol lntornation~l 
Solar Energy Society (ISES). including their publications 

The local chapter or national headquarters of Solar Energy 
Industries 1\~~ociation (SEtA). including thP.ir publications 

Contacts with Professionals: 

An installer. builder. designer or manufacturer of solar systems 

Workshops. conferences or \raining sessions 

Information Services": 

Your organizational library or a local library 

A commercial data base: for example. Lockheed. SOC. BRS ... 
Smithsonian Science Information Exchange (SSIE) 0% 

A Federal library or information center: lor example. the National 
Agricultural library or the Environmental Data System 

The Government Printing Ot'fice (GPO) 
I 

Natio(lal Technical Information Service (NTIS) 

Technical Information Center at Oak Ridge (TIC) 

Government Solar-Involved Organizations 

Directly from the U.S. Department of Energy 

National Solar Heating & Cooling Information Center 

Regional Soler Energy Centers 

State Energy or Solar Olfices 

0 ther: 

Sorne other state or local government office or publication -A public utility company 

Services and centers whose primary purpose is to disseminate information. 
ThP~P. rlnln fHft baseo upon a total of 9 respondents. 
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Figure 13-4.Use of Selected Information Sources: Active Solar Heating and 
Cooling Educators 
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Question #11. In the past few years, hav~ you obtained any type of solar information from any of· the following sources? 

Information Sources 

0 10 

Public Media: 

nodio o1·TV 
I 

Periodicals. newspapers or magazines 

Private Solar-Involved Organizations: 

Private solar en~rgy or environmental organizati?ns 

The local chapter or national headquarters of International 
Solar Energy Society (ISES). includinq their publications 

The local chapter or national headquarters of Solar Energy 
Industries Association (SEll\). including their publications 

Contacts with Professionals: 

An installer. builder. designer or manufacturer of solar systems 

Workshops. conferences or training sessions 

Information Services•: 

Your organizational library or a local library 

A commercial data base: for example. Lockheed. SOC. BRS 
._ 

Srnitt·lsunian S<:ience Information Exchange tS!:>IE) 
,. 

A-Federallibrary or information center: for example. the National 
Agricultural Library or the Environmental Data System I 
The Government Printing OfficP. IGPCl) 

National TechniCal Information Service (NTIS) 

· Technical Information Center at Oak Ridge (TIC) 

Government Solar-lnvollie<l Organizations 
··~· 

Directly from the U.S. Department of Energy 

I 
National Solar Heating & Cooling Information Center 

Regional Solar Energy Centers 

I 
State Energy or Solar Offices 

Other: 

Some other state or local government office or publication 

A public utility company 

Services and centers whose primary purpose is to disseminate information. 
These data are based upon a total of 9 respondents. 
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Figure 13-5. Use of Selected Information Sources: Passive Educators 
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Question #11. In the past few years, have you obtained any type of solar information from.any of the following sources? 

Information Sources 

0 10 

p ublic Media: 

Radio or TV 

I 
Peflcdlcals. 11~wsp"~·"""s u1 n1dydLir'le~ 

Private Solar-Involved Organizations: 
: 

Private solar energy or environmental organizations 

Tho local chapter or national hF.l~d(]lo~rtP.rs of lnlernaliomiJ 
Solar Energy Society (ISES). including their publications 

ThP. local chapter or national headquarters of Solar Energy 
Industries Association (SEIA). including their publications 

Contacts with Professionals: 

An installer. buolder. designer or manufacturer of solar systems 

Workshops. conferences or training sessions ..J 

nformation Services•: 

Your organizational library or a local library 

L 
A commercial data base; for example. Lockheed. SOC. BAS 

Smithsonian Science Information Exchange (SSIE) 

A Federal library or information center: lor example. the National ~ 
Agricultural Library or the Environmental Data System 

The Government Printing Office (GPO) 

National Technical Information Service (NTIS) 
L 

I 
Technical Information Center at Oak Ridge (TIC) 

G overnment Solar-Involved Organizations 

Directly from the U.S. Department of Energy 

National Solar Heating & Cooling Information Center 
L 

I 
Regional Solar Energy Center~ 

State Energy or Solar Offices 

0 ther: 

Some other state or local government office or publication 

A public utility company 

Services and centers whose primary purpose is to disseminate information. 
These data are based upon a total ol 63 respondents. 

Percentage Responding Yes·· 
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• An installer, builder, designer, or manufacturer;_ 

• The Government Printing Office (GPO); and 

• Directly from the U.s. Department of Energy· (DOE). 

The first source listed above was. the only one receiving unanimous positive responses 
from SHAC Educators. Similarly, unanimous response from Passive Educators was found 
for "periodicals" and "an installer, builder, designer, or manufacturer." All Educators 
concurred with SHAC Educators in giving high ratings to all five of the sources listed 
above. · 

-
The information sources mentioned least often (2 or fewer of the 9 had used them) by 
SH Ar. F.nucators were: 

• Smithsonian Science Information Exchange (SSTE), 

• A commercial data base, 

• Some other state or local government office or publication, 

• Solar Energy Industries Association (SEIA), and 

• A public utility company. 

Both Passive Educators and All Educators were more likely to have used "some other 
state or local government office or publications" and "a public utility company" than 
were SHAC Educators. However, use of the Regional Solar Energy Centers (RSECs) was 
·more often mentioned by SHAC Educators than by Educators in any other technology 
except wind energy. While there were no significant differences in the sources used by 
SHAC and Passive Educators, the SHAC Educators were significantly (P < 0.05) less likely 
than were All Educators to have used: "a public utility company," National Technical 
Information Service (NTIS), and "some other state or local government office or publica-
tions." · 

13.3.2 Membership in Solar-Interested Organizations 

Seven of the 9 SHAC Educators interviewed were members of a professional, technical, 
or other organization with an interest in solar energy. These organizations (and the num.:. 
ber of times mentioned) included: 

• American Institute of Aeronautics and Astronautics, 

• ·American Society for Engineering Education, 

• American Society of Mechanical Engineers (ASME) (2), 

• American Society for Testing and Materials, 

• Illinois Solar Energy Industries Association, 

• International Association for Hydrogen Energy, 

• International Solar Energy Society (ISES) (2), 

• .. International Sunshine Society- American Section, 

• New England Solar Energy Association, 
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• Refrigeration Service Engineers Society, 

• Society for Encouragement of Research and Invention, and 

e SEIA. 

Also mentioned by 1 respondent was an organization that could not be verified by the 
authors. This was the "American Institute of (Society for ?) Engineering Education." 
Only two organizatfons (ASME and ISES) were mentioned by more than 1 respondent. At 
least 4 were members of a solar en,ergy association. 

13.3.3 Exposure to Publications on Solar Energy 

During the past 6 months, all 9 SHAC Educators had read publications which included 
information on SHAC. The publications they could specify (and the number of times 
mentioned) included: ~ 

• Conference proceedings at Worchester Polytechnical Institute, 

• DOE reports on solar ·collectors, 

• Energy Conservation in Homes (DOE publication), 

• U.S. Department of Housing and Urban Development (HUD) publications, 

• ISES newsletters, 

• Mechanix Illustrated, 

• New England Solar Energy Association newsletters, 

• Popular Mechanics, 

• Solar Age (5), 

• Solar Energy (2), 

• Solar Energy Digest, 

• Solar energy journals, 

• Solar Engineering, 

• SEM '79 Solar Engineering Master Catalog of Solar Industry Index, (SEIA book), 

• Solar Heating and Cooling of Residential Buildings (book, Colorado State Univer
sity), 

• Sunworld, and 

• The Sol~r Home Book (by Anderson) (2). 

Also mentioned by one respondent was "alternate energy sources," sources that could not 
be further specified by the authors. Newsletters, conference procedures, periodicals, and 
books were all named. Both solar journals and popular magazines were among the period
icals identified. Surprisingly, virtually missing from the list were the professional 
journals from the organizations respondents had listed above. 
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13.3.4 Use of Special Acquisition Methods 

The respondents were asked whether they had obtained any information (not just SHAC 
or solar energy) in the past year by computer terminal, by Computer Output Microform 
(COM), or by other microform (e.g., microfiche, microfilm sheets or rolls). None of the 
SHAC Educators appeared accustomed to using these special aquisition methods. In the 
past year, none of the 9 SHAC Educators had used computer terminals, COM, nor other 
microforms to obtain information. Passive Educators were only slightly more likely to 
have used each of the three methods. Both SHAC Educators and Passive Educators ·made 
less use of microforms (other than COM) than did any other group of Educators. 

13.4 SUMMARY AND COMMENTS 

Nine postsecondary educators teaching cou~es in SHAC were interviewed. While one of 
these was teaching at a technical institute, eight taught at a college or university 
(generally in the mechanical engineering or mechanical technology department). Three 
of the nine were doing SHAC-related. research as well as teaching. Three were doing 
some consulting, and three were doing testing, design, and/or construction. Their level 
of involvement and degree of informedness were somewhat higher than those of other 
Educators interviewed in this study. 

SHAC Educators attached the most usefulness to information on: 

• The state of the art in SHAC technology; 

• Expected major developments in SHAC technology during the next 10 years; 

• Costs of installing and operating a SHAC system compared to a conventional sys
tem; and 

• SHAC system design handbooks, installation handbooks, or reference tables. 

They attached relatively less utility to marketing information, nontechnical descriptions 
of SHAC systems, solar programs overseas, and lists of technical experts. 

The resulting picture of the SHAC Educator was as one who needs to keep abreast with 
the major happenings in SHAC ("state of the art," "expected major developments") but at 
the same time needs the nuts and bolts systems design information. 

SHAC Educators were likely to be members of solar organizations and to read solar 
periodicals. They also were frequent users of workshops and conferences, and obtained 
information from local installers, builders, etc., as well as from government sources such 
as DOE and GPO. · 

170 



55, 1,11, ___________________ TR_-_74_7 

SECTION 14.0 

COUNTY AGENTS, COOPERATIVE EXTENSION SERVICE 

14.1 DESCRIP110N OF RESPONDENTS 

14.1.1 Description of Sample 

This section describes the results of a telephone study to determine· the needs of county 
agricultural agents in the Cooperative Extension Service {CES) for information on active 
solar heating and cooling {SHAC) • Nine SHAC County Agents were interviewed. 

The sample frame for SHAC County Agents was selected from the County Agents Direc
tory [28], which lists CES staff members by state and county. In order to eliminate urban 
counties, the County and City Data Book [29] was consulted. From this source, any 
counties which had 35% or less of total land area in farms were eliminated from con
sideration. The 2,160 remaining rural counties were reduced to 300 by selecting every 
seventh county. {Counties were listed in alphabetical order within states, which were 
also in alphabetical order.) Every fifth county was then selected as a candidate for the 
SHAC information study.* Senior Agricultural Agents {rather than Home Economics, 

. 4-H, or Youth Agents) were identified for each county. The 9 interview candidates were 
randomly selected from a sample frame of 60 names. 

Respondents. In making the telephone calls to contact the randomly selected interview 
candidates, it sometimes occurred that the person could not be reached. In this event 
another randomly selected name was substituted for the original name. When individuals 
were contacted, it was verified that they really had some experience with SHAC and that 
they would be needing information on SHAC within the next year. If they were not both 
involved and needing information, they were asked if they could refer the interviewer to 
someone else in their organization who y.rould be an appropriate respondent. If such a 
referral was made, a call was then made to this new candidate; if no intraorganizational 
referral was made, a new candidate was randomly selected from the sample frame. The 
results of this process may be seen in Table 14-1. · 

Comparisons. For additional insight into the information needs and the information 
habits of these SHAC County Agents, results from this group are compared to the results 
from Pas8ive County Agents, from all of the CES county agricultural agents interviewed 
in this study {All County Agents), and from state level CES specialists in agriculture and 
information {All State Specialists). Other technologies represented by All County Agents· 
included passive solar heating and cooling, wind, biomass, and agricultural process heat. 
In performing any statistical comparisons, the totals for SHAC County Agents have been 
subtracted from the totals for All County Agents. The data for SHAC County Agents, 
Passive County Agents, All County Agents, and All State Specialists can be found in 
Appendix F. 

*The remaining counties were divided into similar groups for the studies on wind energy, 
passive solar heating and cooling, biomass energy, and agricultural process heat. The 
results of these studies are reported in other volumes .. 
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·Table 14-1. COMPLETION OF INTERVIEWS: ACTIVE SOLAR HEATING AND 
COOLING COUNTY AGENTS 

Event 

Interview completed with initial candidate. 
Interview completed with referral candidate 
Refusal or candidate termination 
Contact attempted: could not reach candidate within three 
· attempts or before interviews were completed 

Subtotal 

Contact attempted: invalid candidate (e.g.1 inappropriate field 
of interest, no telephone) 

TOTAL 
----------~--------------·· . -- '···--- ---

Sample frame er~or ratea (Percent) 
Completion rate (Percent) 

alnvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

14.1.2 Current Statw; of Respondents 

Respondents represented counties in the following nine states: 

• Colorado, 

• Indiana, 

• Kansas, 

• Minnesota, 

• Montana, 

• Nebraska, 

• Ohio, 

• South Dakota, and 

• Texas. 

·Number 
of Candidates 

5 
4 
0 

3 

. 12 

2 

14 

14 
75 

Thus the Central United States is heavily represented. Unfortunately, no far-Western 
nor Eastern states appear in the list. All County Agents accounted for 24 states, picking 
up somewhat more representation of the West and East. Similarly, State Specialists were 
not interviewed in- New England nor the far West. (Geographic distribution by state of 
respondents in each of the County Agents' arid State Specialists' groups is shown in 
Table B-1, Appendix B.) . · 

Role. Five of the 9 SHAC County Agents were involved with dissemination of informa
tion on SHAC. Topics covered in these activities included: home and barn heating, grain 
drying, architectural structures, design, and insulation. Information audiences included 
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solar home owners and prospective solar home owners, farmers, teachers, and the con
struction industry. Three of the SHAC County Agents had solar installations in their own 
homes: domestic hot water, roof and window heating units, and a "solar floor." Two 
agents were involved with solar R&D. One of these ·stated he would be handling energy 
programs for the state in the near future. Another respondent described current 
involvement in active solar as "learning." In general this group gives the impression of 
being fairly actively involved with solar energy, more so than the Passive County 
Agents. Thus, those who were not involved with disseminating SHAC information were 
involved in collecting SHAC infomation either for current activities or for future use. 

Involvement. Five of the 9 (56%) SHAC County Agents said that they were either "very 
involved" or "moderately involved" in SHAC. This was the highest level of involvement 
of any of the County Agents' groups, and compares to 13 of the 45 (29%) All County 
Agents who were at least "moderately involved." SHAC County Agents were less 
involved in SHAC than All State Specialists (13 of the 18 or 72%) were in solar tech
nologies in general. 

Informedness. Five of the 9 (56%) SHAC County Agents said that they were at least 
"moderately informed" about SHAC. The informedness level of County Agents in other 
technologies was lower than that of SHAC County Agents. While 56% of SHAC County 
Agents were at least "moderately informed," only 22% of All County Agents were as 
informed. State Specialists, however, considered themselves considerably more informed 
about solar technologies in general than the County Agents considered themselves 
informed about specific solar technologies. Eighty-three percent (15 of the 18) of All 
State Specialists were said they were at least "moderately inforll1ed" about solar energy. 

Need for Information. All respondents indicated they would need information on SHAC 
on the job during the next year. Six of the 9 (67%) SHAC County Agents also expected to 
need information on SHAC outside the job. This was a higher level of off-the-job infor
mation need than was found for All County Agents, where 21 of the 45 (47%) responded 
similarly. All State Specialists (7 of the 18 or 39%) were even less likely to need solar 
information outside of their jobs than were SHAC County Agents. The higher levels of 
need of SHAC County Agents for off-the-job information may have been related to 
SHAC · being a commercially available solar technology, compared to the other solar 
technologies. 

14.1.3 Bacl<grotmd of Respondents 

Five of the SHAC County Agents held master's degrees; the remainder held bachelor's 
degrees. Six had received their most recent degree in agriculture (including agricultural 
education) or in related fields of plant or animal science and agronomy. One held a 
degree in community development and two in home economics (both of these were refer
rals, for County Extension Offices where the "solar expert" was the Home Economics 
Agent rather than the Agricultural Agent). Three of the 9 had received their most 
recent degrees within the past 10 years, 3 10-20 y~ars ago, and 3 over 20 years ago. This 
was fairly typical for County Agents, as 31 of the 45 (69%) All County Agents received 
degrees within the past 20 years. 

Four SHAC County Agents had been in their current profession for over 10 years, 1 for 
less than 2 years. In addition to references to their current professions, which included 
"county agent" or "Extension Agent," other descriptions included educator, agricultural 
educator, and "distributor of practical information." 
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14.2 INFORMA110N NEEDS OF RESPONDENTS 

14.2.1 Technieal Areas 

SHAC County Agents were ksked to choose those areas in which they were "particularly 
interested in obtaining information" from a list of selected technical areas of SHAC 
technologies. Seven or more expressed interest in four of the five areas about which 
they were. asked. Interest levels were highest (all 9 respondents were interested) for 
"water heating." · 

Eight of the 9 were interested in "hybrid systems" and 7 in "space cooling." No one 
showed an interest in "swimming pool heating." 

Three SHAC County Agents volunteered that they were also interested in agricultural 
applications. · 

14.2.2 1)pes of Information 

SHAC County Agents were asked to name the information about SHAC technologies that 
was important for them to obtain. All 9 respondents volunteered one or more items of 
information which they. considered important. Three felt that information on cost, 
return on investment, and initial cost was important. Other topics included: different 
methods or types of solar heating, test data on houses in their area, efficiency ratings for 
specific geographic areas, blueprints of existing solar homes, inexpensive installations, 
installation methods, supplemental solar units, problems, building instructions, currently 
available models, consumer information, location of demonstrations, grain and crop 
drying, heat pumps in conjunction with water, water exchange systems, and lists of mate
rials and suppliers. 

Five SHAC County Agents volunteered that there was .information they needed but were 
unable to get. This information included: "everything," installation and installation costs, 
different types of systems, efficiency ratings, economical home heating units, heat 
pumps, water exchange systems, test data from local housing, and return on investment 
compared to conventional systems. In effect, this list included almost all of the items 
they mentioned as important. 

Choice Between Specific Needs. A list of 11 types of SHAC information products and 11 
types of SHAC information categories was read to each respondent. Each respondent 
described the usefulness of each particular item by assigning it a value of "essential," 
"very uset"ul," "somewhat useful," or "not at all useful." The results are given in 
Fig. 14-1. For comparLson, results for Passive County Agents ru•e in Fig. 14-2, All 
County Agents are in Fig. 14-3, and those for All State Specialists in Fig. 14-4. 

SHAC County Agents selected the two items in the cost class as the most important. 
The six top-rated information categories/products were: 

• Costs of installing and operating a SHAC system compared to a conventional sys
tem; 

• Costs and performance of systems; 

• Climatological data; 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

TY,pe of Information Rank Average Uselulness--• Number ol Responses 
or Information Product• 

Information Cat!l9orles: 

Research Information Categ2.!!.u.; 

The state of the art 

Research in progress 

Costs Of installing and operating 
a solar system compared to a 
conventional system · 

Costs and performance of 
systems 

Slt&-SP-eclflc Information Categories: 

lOCal bUilding COdt!S Ul Ulllt:l 

regulations aflecting siting or 
installation of systems 

Climatological data such as wind. 
weather. or amount of sunshine 

Marttetlng Information Categories: 
Marketing statistics and sales 
projections 

Information on how to market and 
sell systems including guidelines 
on obtaining financial support 

Other Information Categ~ 

13 

13 

2 

17 

3 

NA 

NA 

Educational institutions and other 
organizations offering related courses ll 
on system design or application 

Standards. specifications. or certifi~ 
cation programs fur t!qUiiJmt!nl 

Institutional. social. environ
mental. and legal aspects of 
system applications 

Expected major developments 
during the next 10 years 

Solar system programs. research. 
industries. and markets outside 
the United States 

Tax credits. grants. or other 
economic incentives 

Information Products: 

Reference Information Products: 

A bibliography of general readings 

A calendar of conferences and 
programs 

A list of sources for information 

A 11~-t ul let.IJim..:al eA..,t::l b 

Lists of·local lenders. insurers. 
builders. engineers. installers. 
manufacturers, or di~tributors 

OeacriP-tlve Information Products: 
A non-technical description of how 

a particular system works 

A technical description of how 
a particular system works 

System diagrams or schematics 

~.!,lgn Information Products: 

System design handbooks. installation 
l!am.JI.Juuk:s, u1 lt!lert:'ll\.t:' lc:~Uh::.:a 

Manual methods for sizing and pre-
dicting the engineering performance 
or life cycle costs of systems 

Computer models for sizing and pre
dicting the engineering performance 
or life cycle costs of systems. 

13 

19 

13 

NA 

10 

11 

22 

19 

3 

3 

21 

8 

8 

3 

18 

1.0 1.5 2.0 3.0 3.5 4.0 

: 

0 i 

Essen· 
tlal 
(4) 

0 

0 

3 

2 

IIA 

NA 

0 

1. 

0 

NA 

0 

0 

0 

3 

0 

2 

0 

Very 
u.elul 

(3) 

4 

4 

6 

8 

2 

NA 

tiA 

3 

4 

0 

4 

NA 

4 

6 

3 

6 

3 

4 

4 

3 

Some· Nol 
what atall 

uMiul 
(2) 

4 

4 

0 

0 

4 

use lui 
(1) 

0 

0 

NA NA 

NA NA 

4 

4· 

6 2 

4 

NA NA 

3 

3 

5 

2 

2 

2 

4 

4 

'4 

0 

4 

0 

0 

2 

· ~aen sample lrame ul u~·~ .,..,u queSitoned on information and information produeta in thoeonro•t Of their specific rechn('llngy ForaJample. biomass :u~mple frames were 
asked about-a bibhuyoal)toy of general •eadongs on biomass". "o ~tondar of upcoming ~iomu& c:onforences and programs-. etc. 

•• Rank-Eac:hinlormation product was assigned a rank based on aYerage usefulness. Thus. the product with the higheslaverage usefulness was assigned the rank of"1-: the product 
with the lowest average usefulness would be ranked "25" where au items were asked. llrwo or more information products were tied lor 2nd, they were both assigned a "2~."The nexr 
hoiJr'IAo;;r ran~ino wao;; then anionP.I1 a"~:· · 

••• Average userutness was catculared by ussiyniny lht: r~I)Ufo~$ on a t-' seale from a "-4"1or "essantiat"to o -1"f?' "nol vory uc.olul". 

Figure 14-1. Usefulness of Selected Information Items: Active Solar Heating and 
Cooling Cooperative Extension Service County Agents 
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Question #8. I will read a lis I of potential information or information products on solar systems. For each, please 
tell me how.useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information 
or lnlonnatiuu Pruduct• 

Information Categories: 

Research Information Categories: 

Th~ state of ths art 

Rc!icnrch in progre33 

Costs of installing and operating 
a solar system compared to a 
conventional. system 

('Q~~i 11.nc! porform::anco of 
systems 

Sile·Saeclllc lnlarmal)nn Calfl.a!!!.I.!Uii 
Local building codes or other 
n;yululiv11.s clh::1..il11y :!.hluy Ul 

installation of systems 

Climatological data such as wind. 
weather. or amount of sunshine 

Marketing Information Categories: 

Rank 

1.0 1.5 

16 

12 

4 

Average Usefulness••• 

2.0 25 3.0 3.5 4.0 

Number of Responses 
Some- Not 

Essen- Very what at all 
Ual uselul uselul uselul 
(4) (3) (2) (1) 

0 

0 

2 

3 

8 

8 

5 

& 

0 0 

u u 

5 

TR-747 

Marketing statistics and sales 
projections NA NA NA NA 

NA 

NA 
Information on how to market and 
sell systems including guilir.linr.~ 
on obtaining financial support 

Other Information Categories: 
Educational institutions B.nd other 
organizations offering related courses 
on system design or application 

Standards. specifications. or. certifi· 
·cation programs lor equipment 
Institutional. social. environ· 
mental. and legal aspects of 

. system' applications 

Expected major developments 
during the next 10 years 

Solar system programs. research. 
industries. and markets outside 
the United States 

Tax credits. grants. or other 
economic incentives 

lrofurrlralluro P'rullut:ls; 

A.efetencc uuurmuuun f."roaucts~ 

A bibliography of general readings 

A calendar of conferences and 
programs 

A list of sources for information 

A list of technical experts 

Lists of local lenders. insurers. 
iJuiiUel!>, ~119111t!t!rS, 1/ISlaiiEHS, 
manufacturers, or distributors 

~scrlptive Information Products: 
A non-technical description of how 

a particular system works 

A technical description of how 
a partirul~r ..:y..:tgm u1nrkr: 

SystP.m diagramfi or sr.hP.m~tir.s 

Q!!.!,lgn Information Products: 

System design h~nr1t:'looks. installation 
handbooks, or reference tables 
Manual methods lor s1zmg and pre-

dicting the engineering performance 
or life cycle costs of systems 

computer mooe1s ror SIZtng and pre
dicting the engineering performance 
or life cycle costs of systems 

Nil 

17 

17 

19 

NA 

4 

12 

19 

8 

12 

!0 

6 

3 

10 

8 

22 
! 

: : 

NA 

0 

0 

0 

0 

NA 

0 

0 

0 

0 

0 

0 

0 

0 

·o 

0 

NA 

2 

7 

Nil 

6 

4 

5 

5 

5 

5 

6 

Nil 

2 

3 

6 

4 

3 

3 

2 

G 

3 

4 

• Each sample Ira me ol users was questioned on inlormation and information products in the conte~~:t ol their specific technology. For e~~:ampte, biomass sample lrames were • 
asked about Ma bibliography ol general readings on biomass~. "a calendar ol upcoming b1omass conlerences and programs .. , etc. 

•• Rank-Each information product was assigned a rank based on average usefulness. Thus, the product with the highest average usefulness was assigned the rank ol"1": the product 
with the lowest average usefulness would be ranked "25" where all items were asked. !!two or more information products were tied lor 2nd. they were both ass1gned a "2". The ne~~:t 
h1ghest ranking was then assigned a "4:· 

••• Average usefulness was calculated by assigning the responses on a 1-4 scale !rom a "4" lor "essential" to a "1" tor "not very useful". 

Figure 14-2. Usefulness of Selected Information Items: Passive Cooperative Extension Service 
County Agents 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at al) useful? 

Type of Information Rank Average Usefulness••• Number of Responses 

or lnformalion Producl" 
Some· No I 

Essen· .. ,., ..,,, alall 
llal utelul useful use lui 

1.0 1.5 2.0 3.0 3.5 4.0 (4) (3) (2) 

Information Categories: 

Research lnfgrmaliQn Categories: 

The slate of the art 1 5 15 25 

Research in progress 11 2 20 19 

. Cost Information Categories: 

CoSts of installing and operating 
a solar system compared to a 

ll ~~ 4 .. conventional. system 

Costs and performance of 
2 6 34 systems 

Site-S~eclfic Information Categories: 

Lu~.;etl I.Juih:Ji .. 19 codes or other 
19 4 11 21 regulations affectina sitino nr 

installation of systems 

Climatological data such as wind. 6 8 23 9 
weath~r. or amount of sunshine 

Marketing Information CategQ!.i.!!! 
Marketmg stattsltcs ana sares 

22 0 projections 

'Information on how to market and 
sell systems including guidelines NA NA NA NA 
on obtaining financial support 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 

15 13 23 on system design or application 

Standards. specifications. or certifi-
14 2 14 24 cation programs for equipment 

Institutional. social. environ-
mentaL and legal aspects of 20 2 6 30 system applications 

.. Expected inajor developments 
10 2 23 14 during the next 10 years 

Solar system programs. research. 
NA NA NA NA industries. and markets outside 

the United States 

Tax credits. grants. or other 4 : 24 12 
economic incentives 

Information Products: 

Reference Information Products: 

A bibliography of general readinQs 13 1 7 20 
A calendar of conferences and 

21 28 programs 

A list of sources for information 4 6 25 13 

A li.;t ut tcchnt~ol t!)(pert,:, 15 i= 1 s 19 
Lists of local lenders. insurers. 

builders. engineers. installers. 8 6 22 15 
manufacturers, or distributors 

DescriP-tive Information Products: 
A non-technical description of how 

3 30 10 a particular system works 

A technical description of how 18 4 13 19 a particular system works 

System diagrams or schematics 6 22 16 

~J!.Ign Information Products: 

System design handbooks, installation 
handiJ~J~Jks. or ,·cferencc tobl£3 9 
Manual methods for sizing and pre-

22 16 

dieting the engineering performance 
12 2 19 18 or life cycle costs of systems 

Computer models for sizing and pre-
dieting the engineering performance 23 : 0 24 
or life cycle costs of systems ' 

• Each sample frame ot users was Questioned on information and information products in the context of their specific technology. For example. biomass sample frames were 
ast-.ed about-o bibliography of general rcndmg:~ on biomasli", "a calendar ol upcommg b•omau r.nn!PrPnt:P.'!o Anti pmorRm!l··. etc 

(I) 

4 

4 

0 

0.,... 

9 

3 

NA 

6 

4 

6 

NA 

(j 

9 

R 

2 

0 

9 

4 

6 

15 

•• Aant-.-Each 1nlormat•on prOduct was assigned a rank based on average uselulness. Thus. the product with the highest average uselulness was assigned the rank 01"1": the product 
w•th the lowest average usefulness would be ranked M25" where all1tems were asked. II two or more inlormation products were tied for 2nd.they were both assigned a "2". The ne .. t 
nmnr.st rankino wastnen US1tone" i!l··.s:· 

••• Avt:rayll u~llluhn:~~ w"~ C<~ll:ull.ih!:d by tl~~igningtl'le responses onn 1 4 :~colo from a ··4" lor "ooGanlial .. to :1 .. , .. lor "not yary us:alul". 

Figure 14-3. Usefulness of Selected Information Items: All Cooperative Extension Service 
County Agenis · 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information Rank Average Usefulness••• Number of Responses 

or Information Product• 
Some· Not 

Eaten· 
1141 
(4) 

.. .., 
uaalul 

(3) 

wtt.l •tall 

Information Categories: 

Research Information Categ~ 

The state of the art 

Research in progress 

Costs of installing and operating 
a solar system compared to a 
conventional system 

Costs and performance of 
3'y'310ill~ 

Slte .. SP-eclfle: lnlurmallon Categories: 

U:n)•~ll f,,,_,jfJiny O.:.viJ..:o~ Ul ulhef' 
regulations affecting siting Or 
IUSISIIHIIUU Ul systeMS • 

Climatological data such as wind. 
weather. or amount of sunshine 

Martf;etlng Information Categories: 
Marketing statistics and sales 
projections 

Information on how to market and 
sell systems including guidelines 
on obtaining linalll.:ial ~UIJf.JUrl 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 
on system design or application 

Standards. specifications. or certifi
cation programs for equipment 

IOStitullonal. soctal. envtron· 
mental. and legal aspects of 
system applications 

Expected major developments 
during the next 10 years 

Solar system proqrams. research. 
industries. and markets outside 
the United States 

Tax credits. grants. or other 
economic incentives 

Information ProciJ•.~ts: 
Helerence Information Products: 

A bibliography of general readings 

A t.:alendar of conferences and 
programs 

A list of sources for information 

A list of techn1ca1 experts 

Lists of local lendcrn. insurcr3. 
builders. engineers. installers. 
mani.Jf3CilJfGI'&,Or di&tnbut6rc 

DescriP-tive Information Products: 
A non-technical description of how 

a particular system works 

A technical description ot how 
a particular system works 

System diagrams or schematics 

~.!,lgn Information Products: 

System design handbooks. installation 

5 

9 

9 

NA 

NA 

22 

13 

21 

5 

23 

3 

20 

HI 

2 

13 

18 

17 

8 

13 

handbook&, or reference tables 11 
Manual methods for sizing and pre· 

dieting the engineering performance 
or life cycle costs of systems 

Computer models for sizing and pre
dicting the engineering performance 
or life cycle costs of systems 

12 

13 

1.0 1.5 2.0 2.5 30 3.5 4.0 

: 

0 

2 

2 

? 

5 

NA 

NA 

0 

2 

0 

2 

0 

2 

0 

2 

l 

0 

2 

2 

0 

9 

8 

6 

9 

4 

NA 

NA 

6 

2 

8 

4 

6 

9 

6 

8 

9 

3 

4 

8 

useful 
(2) 

9 

8 

u 

NA 

NA 

9 

4 

9 

R 

8 

6 

5 

5 

10 

8 

6 

6 

• Each sample frame of users was questioned on information and information prOducts in the conre~tt ol their specilic technology. For example. biomass sample frames were 
asked abOut Ha bibliography of general readrngs on biomass-. "a calendar of upcoming biomass conferences and programs-, etc. 

utelul 
(I) 

0 

2 

4 

NA 

NA 

8 

6 

7 

2 

9 

5 

4 

4 

6 

5 

3 

3 

3 

4 

4 

•• Rank-Eachinlormation product was assigned a rank based on average usefulness. Thus. the product with the highest average usefulness was assigned the rank of "t": the product 
with the lowest average uselulness would be ranked -25" where all iterris were asked. II two or more information products were lied lor 2nd, they were both assigned a ·2·. The next 
htghest ranking was then assigned a "4:' • 

•• • Average usefulness was calculated by assigning the responses on a 1-4 scale !rom a "4" lor "essentiaiM to a "1" lor ·not very useful". · 

Figure 14-4. Usefulness of Selected Information Items: All Cooperative Extension· 
Service State Specialists 
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• Lists of local lenders, insurers, builders, engineers, installers, manufacturers, or 
distributors; · 

• A nontechnical description of how a particular system works; and 

• Manual methods for sizing and predicting performance and costs. 

SHAC Courity Agents assigned the lowest relative ratings to: 

• Calendars of conferences and programs; 

• A t_echnical description of how a particular system works;· 

• Institutional, social, environmental, and legal aspects; and 

• List of technical experts. 

Statistical tests indicated all six of the top-rated categories/products were rated signi- · 
ficantly (P<0.05) higher than·were the four lowest-rated items. 

It should be noted that these lower-rated items were not necessarily of no worth to the 
SHAC County Agents~ For example, 3 of the 9 (33%) thought "a technical description" 
was "very useful." Thus, these information categories/products could be useful to some 
SHAC County Agents but were of a lower relative priority to the entire group. 

Statistical tests were also used to determine whether the SHAC County· Agents rated any 
. of these information items significantly higher (or lower) than they were rated by the 
· Passive County Agents, All County Agents, or All State Specialists. Some groups, how
ever, tended to give higher scores in gener81 than did other groups. To compensate for 
this effect, these statistical tests compared the "relative rating" given by one group to 
the "relative rating" given by the other groups. The procedure for calculating the rela
tive rating is described in Appendix E. The average overall rating SHAC County Agents 
gave to all items was 2.49; for Passive County Agents it was 2.40; for All County Agents, 
2.47; and for All State Specialists, 2.27. · 

In comparing the results for SHAC County Agents to the results for Passive County 
Agents, no statistically significant differences were found. Passive County Agents did 
seem more interested in "tax credits," however, and less interested in "lists of local 
lenders, (etc.)" and "manual methods." 

In compariJ1g the results for SHAC County Agents to the results for All County Agents, 
ratings were also very similar. Statistical tests indicated SHAC County Agents ra:ted 
"manual methods" and "computer models" significantly (P< 0.05) higher than did All 
County Agents. 

SHAC County Agents also rated "educational institutions" and "costs of installing" signi
ficantly (P< 0.05) higher than did All State Specialists, while rating "calendars" and "a 
technical description" significantly (P< 0.05) lower. In general, the needs of SHAC 
County Agents seemed very different from those of All State Specialists. 
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14.3 ACQUISITION OF INFORMATION BY RESPONDENTS 

14.3.1. Use of Selected Information Sources 

SHAC County Agents were asked which of 21 different potential sources of solar infor
mation they had used in the past few years. For this question the respondents .were not 
asked if they had obtained information on SHAC, but insteRn wP.rP. Ask~;>t:l if they had 
obtained any solar information from each specific source. Thus, the question sought to 
determine which information sources were .the most familiar to the respondents. The 
results for SHAC County Agents are shown in Fig. 14-5. For comparison, results for 
Passive County Agents are shown in Fig. 14-6, All County Agents in Fig. 14-7, and All 
State Specialists in Fig. 14-8. · 

The information sources mentioned most often by SHAC County Agents were; 

• Periodicals, newspapers, or magazines; 

• U.S. Department of Agriculture (USDA); 

• An installer, builder, designer, or manufacturer; and 

• The Government Printing Office (GPO). 

' 
The first two sources had been used by all 9 of the SHAC County Agents. 

The information sources mentioned least often by SHAC County· Agents (2 or fewer of· 
the 9 had used them) were: 

• Solar Energy Industries Association (SEIA), 

• International Solar Energy Society (ISES), 

• National Technical Information Service (NTIS), 

• Technical Information Center (TIC), 

• A commercial data base, and 

• A federal library or information center. 

In reviewing Figs. 14-5 through 14-8, all four groups made high use of USDA and "period
icals." All County Agents made significantly (P< 0.05) .less use of "privAtf.'. solar and 
environmental organizations" than did SHAC County Agents. In general, however, the 
County Agent groups were less familiar with all of the listed information sources than 
were All State Specialists. · 

14.3.2 Membership in Solar-Interested Organizations 

Six of the 9 SHAC County Agents interviewed were members of a professional, technical, 
or other organization with an interest in solar energy. These organizations (and the 
number of times mentioned) included: 

• American Farm Bureau Federation, 

• Chamber of Commerce, 

180 



55~1 ,11, --------------:---------T_R_-7...,...--47 
~:::V 

Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes··· 

0 10 20 30 40 50 60 70 80 90 100 
' I : 

Public Media: : ; 
•. 
I ' 

Radio or TV I 

' ' 
Periodicals. newspapers or magazines 

I 
' I I 

Private Solar-Involved Organizations: 
I I I 
I : 

Private solar energy or environmental organizations .... I : 
The local chapter or national headquarters of International ' ' ' ' So.tar Energy Society (ISES). includin!:! the1r publications ' ' ' 
T.he local chapter or national headquarters of Solar Energy O% ' ' ' lndust.-ies Association (SEIA). including their publications ' ' ' ' ' Contacts with Professionals: ' ' 

' ' 
An installer. builder. designer or manufacturer of solar systems 

' ' ' Workshops. conferences or training sessions ' 
' ' 
' ' ' ' Information Services•: ' ' ' ' ' 

Your organizational library or a !ocallibrary ' 
; 

,. 
' ' ' 

' ' ' A commercial data base: for example. Lockheed. SDC. BRS ' ' 
' ' ' ' ' Smithsonian Science lntormat1on Exchange (SSIE) Not Asked ' ' ' : ' A Federal library or information center: for example. the National ' ' ' 

Agricultural Library or the Environmental Data System ' ' 
The Government Printing Office (GPO) 

' ' - ' ' ' 
National Technical Information Service (NTIS) ·• ' 

' 
; ' ' ' : ' 

Technical Information Center at Oak Ridge (TIC) ' ' ' ' ' ' ' 
G ' ' overnment Solar-Involved Organizations ' ' ' : ' ' 

' 
' Direc.tly from the U.S. Department of Energy ' ' ' 

' National Solar Heating & Cooling lnformat1on Center ' I i 
' Reo ion<~ I Solar Enerrw r.P.ntP.rs 

' ' ' I 
I 

' i 
State Energy or Solar Offices 

' ' ' 

1 ' ' ther: ' ' ' 

1 
' : ' ' 

Some other state or local government office or publication : ' 
' 

0 

' ' 

·I A public utility company ' 
' ' 
' ' ' 

Sources lor this specific sample frame .. : ' ' 
' ' ' 
' ' 

USDA, including the Cooperative Extension Service ' 
' ' 

' ' ' ' ' ' ' : ' 
' 

' : ' ' 

Services and centers whose primary purpose IS to disseminate inform«tiufo. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
,.,anufocturcrs of biomass conversion erplif)mAnt wArP. ill so aske<;J it they have obtained any type of solar information from: "the local or 
national office of the U.S. uepartment of Agriculture. including Extension and Forestry." 
Tl>ese data arc bosed upon a total of 9 resrnnrlents. 

Figure 14-S.Use of Selected Information Sources: Active Solar Heating and 
- Cooling Cooperative Extension S~rvlc~ Cuuuly Ayt!.fll~ 
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Question #11. In the past few years, have you obtained any type of solar info.rmation from any of the following sources? 

Information Sources Percentage Responding Yes··· 

0 10 20 30 40 50 60 70 80 90 100 
I 

I 

Public Media: : 
I 
I 

RadioQrTV 0 
0 
0 
I : 

Periodicals. ""w~papers or magaz1nes 
0 

Private Solar-Involved Organizations: 
0 
0 
I 
0 

Private solar energy or environmental organizations 
0 
I 

The loclll cht~!)ler n1 ""'tiunal heaaquarters ot International 
0 

0 0 0 0 

0% I 0 : 
Solar Energy Society (ISES). ~ncludin~ their publications 

0 
0 

The local chapter or national headquarters of Solar Energy 0% I 
0 
I 

Industries Association <SEIA). includinq their PUblication~ I : 0 
0 

Contacts with Professionals: 0 

0 

I 0 

An installer. builder. designer or manufacturer of solar systems I 

0 

Workshops. conferences or training sessions 
I ; 

0 

I 0 

Information Services': 
I 0 
0 
0 
0 

Your organizationallii.Jrary or a local library 
I 

A commercial data base: for exam pie. Lockheed. SOC. BAS 0% I 
0 
0 

Smithsonian Science Information Exchange (SSIE) Not Asked 0 

0 

A Federal library or information c~nter: for example. the National 
Agricultural Library or the Environmental Data System I 

The Government Printing Office (GPO) 
0 

National Technical Information Service (NTIS) 0% 0 

Technical Information Center at Oak Ridge (TIC) .. : 
Government Solar-Involved Organizations 0 

' 0 

J Directly from lhe U.S. Department of Energy 
! 

0 
I 

Nat1onal Solar Heating & Cooling Information Cente1 r 0 I 

: i 
Regional Solar Energy Centers I j I 

' ! State Enerqy or Solar Off1r.es : 
' I Other: ·' i 
' I ' Some other state or local government office or publication 0 

' I 
I 

A publiC Ut111ty company i I 

' t;6urcc3for this specific s;mlpll! frame": 
' ' ! 
! 

' 
USDA, including the Cooperative Extension Service 

' : ! 
l 

' j 

' J ' 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
manufacturers of biomass conversion equipment were also asked 1f they have obtained any type of solar informatron from: "the local or 
national offrce of the U.S. Department of Agriculture. including Extension and Forestry:· 
These data are based upon a total of 9 respondents. 

Figure 14-6. Use of Selected Information Sources: Passive Cooperative Extension Service 
County Agents 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes··· 

0 10 20 30 40 50 60 70 80 90 100 

p 
I I : : I 

ublic Media: I ; : I 

I 
I 

Radio or TV : 
I : I 

I 

Pc:1 iuuil.ill~. ;1ew3popcr3 or mogozinca 
I 

Private Solar·lnvolved Organizations: 
I 
I 
I 
I 

Private solar energy or environ'!lental organizations 
I 

' 
The local chapter or national headquarters of International I 

I 

Solar Energy Society (ISES). including theor p·ublications 
I 

The local chapter or national headquarters of Solar Energy ; 
Industries Association (SEtA). including their publications I 

I 

Contacts with Professionals: : 
I 

I 

An installer. builder. des1gner or manufacturer oi solar systems 

Workshops. conferences or training sessions 
I 

nformation Services•: 
I 

' I 

Your organizational library or a local library ' 
I 

A commercial data base: for example. Lockheed. SOC. BRS : 
' 

Smithsonian Science InformatiOn Exchange (SSIE} 0% : 
' 

A Federal library or information center: for example. the National 
Agricultural Library or the Environmental Data System 

The Government Printing Office (GPO) .. I 

National Technical Information Service (NTIS) I 

' 
Technical Information Center at Oak Ridge (TIC) - I 

' .. 
overnmenl Solar-Involved Organizations 

I : 
' I G 
' ' ' ' 

Directly from the U.S. Department of Energy ' I 
I 

National Solar Heating & Cooling Information Cente1 : ' I ; ' 
Regional Solar Energy Centers : 

I : ' 
State Energy or Sotar Otfices ' ' 

' 
' : 

!her: ' ' 
' ' 0 

' : ' 
' 

Some other state or local government office or publication : ' 
' ' 

A public t.Jtility company 
I 

., ' 
' ' ' 

ources for this specific sample frame••: I 

' ' : s 

USDA; including the Cooperative Extension Service 

' 
I ' 

' I 
' ' I 

' ' . ' ' 

' : ' 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
i111!11ufacturcra of biomJ££ conversion equipment werP alsn askP.c1 if they have obtaineo 11nv type of solar information from: "the local or 
national office of the U.S. Department of A9ricu1ture. lncludiny Extension and Forestry:· 

••• Tnese data <Jrc b<l~ed upon a total of 4 5 respondents. 

Figure 14-7._. Us~ of Selected lnformati~n Sources: All Cooperative Extension Service County Agents 

183 

i 
i 

1. 
i-

I 



55~1 ,11, --------..,..---------------~TR_---,--747 

Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes··· 

0 10 20 30 40 so 60 70 80 90 100 
I I : : I 

Public Media: I 
I 

I I 

I : 
Radio or TV I 

I : I 
I 

Periodicals. newspapers or magaLines 
I 

Private Solar-Involved Organizations: ' ' I 
I 

Private solar energy or environmental organizations 

The local chapter or national headquarters of lntern~tinn~l ' ' ' 
Solar Energy Society (ISES). including their publications : 
I he local chapter or national headquarters of Solar Energy - I ' ' Industries Association (SEIA). including their publications ' ' 

' Contacts with Professionals: ' ' 
' I 

' A,·, installer.i.JUiiuer. designer or manuf~r.tmP.r of solar systems 

I 
Workshops. conferences or training sessions 

I ' 
Information Services·: 

I ' ' ' I ' I ' 
Your organizational library or a local library 

I : ' 
I : ' A commercial data base: for example. Lockheed. SOC. BRS ' ' 
' : ' ' ' Smithsonian Science Information ExchangP. (SSIE) 

' I ' : ' A Federal library or information center: for example. the National 
Agricultural library or the Environmental Data System I : 

' : 
Tne Government Printing Office (GPO) 

' 
I : ' I 

National Technical Information Service (NTIS) I 

' ' ' : 
Technical Information Center at Oak Ridge (TIC) 

' 
' 

I 

Gov~rnmenl Solar-Involved Organizations I ' ' ' ' ' ' 
Directly from the U.S. Department of Energy 1 

' ! 
Natior:~al Solar Heating & Cooling Information Center ' I ' 

I I 
' ' i 

Regional Solar Energy Centers 
' ' I I 
' ' 

' i 
State Energy or Solar Offices 1 ' ' Other: ' I I 

' : ' 

I 
' 

Some other state or local government office or publication ' 
I ' 

' 
A public utility company 

' l I ' ' 
Source; tor this spocitio sample.lrame": '· ' 

' I I ' 
' ' I 

USDA, including the Cooperative Extension Service 

j 
' 

' ' 
' 
' 
' ' 

' : 
' : ' ' 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
manufacturers of biomass conversion equipment were also asked of they have obtained any type of solar information from: "the local or 
national office of the U.S. Department of Agriculture. including Extension and Forestry:· 
These data are based upon a total of 18 respondents. 

Figure.14-8.Use of Selected Information Sources: All Cooperative Extension 
Service State Specialists 
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• National Association of County Agricultural Agents (3), 

• National Association of Extension Horne Economists, and 

• Solar Energy Association of Northeastern Colorado. 

Also mentioned were "ASCS" and "Solar Conservation Service." These organizations 
could not be verified by the authors. The initials "ASCS" may refer to the Agricultural 
Stabilization and Conservation Service, which is a USDA office, rather than a member-
ship organization. · · 

14.3.3 Exposure to Publications on Solar Energy 

During the past 6 months, all 9 SHAC County Agents had read publications which 
included information on SHAC technologies. The publications they could specify (each 

. mentioned by only 1 respondent) included: 

• . Commercial information, 

• Extension Service brochures, 

• (:Dr. Bruce) McKenzie's paper, 

• Popular Machines Magazine, 

• Promotional materials from distributors, 

• Rural Electrification Magazine, 

• Sunset,and 

• University publications. 

No publications dealing specifically with solar energy were mentioned. 

14.3.4 Use of Special Acquisition Methods 

The respondents were asked whether they had obtained any information (not just SHAC 
or solar energy) in the past year by computer terminal, by Computer Output Microform 

··(COM), or by other microform (e.g., microfiche, microfilm sheets or rolls). Few of the 
SHAC Cour1ty Agents appeared accustomed to using these special acquisitions methods, a 
trait common to All County Agents. In the past year, 3 of the 9 had used computer ter
minals, and only 1 had used COM or other microforms. Somewhat larger proportions of 
All State Specialists had used each of the three forms, but differences were not signifi
cant. 

' 14.4 SUMMARY AND COMMENTS 

Nine CES County Agents were interviewed. Seven were Agricultural Agents and two 
were Horne Economists. All were involved with collecting and/or disseminating SHAC 
information. 
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SHAC County Agents attached the most usefulness to: 

• Costs of installing and operating a SHAC system compared to a conventional sys-
tem; 

• Costs and performance of SHAC systems; 

• Climatological data; 

• Lists of local lenders, insurers, builders, engineers, installers, manufacturers, or 
distributors for SHAC systems; and 

• Manual methods for sizing and predicting performance and costs of SHAC sys
tems. 

Conversely, they attached little importance to "calendars of SHAC conferences and pro
grams," "a technical description of ·how a particular SHAC system works," "institutional, 
social, environmental, and legal aspects affecting SHAC installations," and "lists of tech
nical experts on SHAC technology." 

This group gave the impression of be~ng actively involved in SHAC both on and off the 
job. Their primary concerns were with practical considerations such as performance, 
costs, local suppliers, and how to determine when it was practical to use solar energy. 

Their usual channels for receiving solar information included "periodicals, newspapers, or 
magazines," USDA, "an installer, builder, designer, or manufacturer," and GPO. They 
were IJlOre likely to belong to extension professional organizations than to solar organi
zations, and generally were not readers of solar periodicals. They were not used to using 
many of the available.information sources. 

The USDA was clearly their most important information source. Thus, expanding the 
solar knowledge of SHAC County Agents (and other County Agents as well) can be done 
very effectively through the USDA-its publications, announcements, and memoranda. 
Attempts should be made to increase cooperation between thP. TT.R. DE"partment of 
Energy (DOE) and USDA to that end. Since CES State Specialists (responsible for both 
state level publications and for technical assistance to county agents and their constit
uents) used a wider variety of sources (including DOE and solar-specific publications), 
there are more opportunities for direct dissemination of solar information to that group. 
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SECTION 15.0 

ACTIVE SOLAR HEATING AND COOLING OWNERS/MANAGERS 

15.1 DESCRIP'110N OF RESPONDENTS 

15.1.1 Description of Sample 

This section de~crjbes the results of three telephone studies of homeowners or owners/ 
managers of solar buildings with active solar heating and cooling (SHAC) systems. In one 
study 9 homeowners with solar hot water heating systems were interviewed; in the 
second 9 homeowners with active solar space heating (and/or cooling) systems were 
interviewed; and in the third 9 owners or managers of buildings with solar energy systems 
were interviewed. The purpose of studying these groups was to determine the sources 
each respondent used to obtain information for acquiri~g a SHAC system and to deter
mine, in retrospect, what type of information would have been the most useful. By 
learning the, information needs and the sources used, one can estimate the information 
needs and information habits of potential users of SHAC systems. 

The sarnpie frame for active solar Water Heating Homeowners was constructed from 
homeowner lists provided by the National Solar Heating and Cooling Information Center 
(NSHCIC) in "Selected Solar Buildings (in various states); Private Residences" [30] and 
from various state and regional directories. All names used were those where the con
tact person was the homeowner, and the horne had an active solar hot water heating sys
tem but no active solar space heating system. Sources other than NSHCIC which were 
used included: Summaries of the Responses of the Participating Jurisdictions to the 
Southern Solar Enerfm Center Planning Project Information Reguest [12], the MASEC 
Solar Yell ow Pages 9], Solar Dwellings in Kansas [31], Idaho Solar Planning Study [3 2], 
and the Catalo of Solar Ener Demonstrations and A lications in the State of 
Alabama 33 • Although other directories were examined, none listed homeowners 
names, addresses, and telephone numbers. Finally, where there were four or more names 
per state, this number was reduced to three by a process of random selection. After all 
adjustments were made, the 9 intervie~ candidates were randomly selected from the 
sample frame of 33 names. 

The sample frame for active s9lar Space Heating Homeowners was constructed from the 
NSHCIC "Selected Solar Buildings (in various states); Private Residences" [30] lists. Con
tact names were used only if that person was the homeowner and the horne had an active 
solar space heating and/or cooling system. (It may also have had solar water heating.) 
No more than one name per state was used (others were eliminated through random 
selection). After all adjustments were made, the 9 interview candidates were randomly 
selected from a sample frame of 35 names. 

The sample frame for SHAC Building Owners/Managers was constructed from the 
National Solar Heatin and Coolin Commercial Demonstration Pro rarn-Ke Personnel 
Directory KPD 20] and various lists from NSHCIC. The KPD listed building owners or 
managers associated with DOE-CS SHAC demonstration projects. Buildings owned by the 
Federal Government were eliminated from consideration. Other names were selected 
from the following NSHCIC lists: (1) "Selected Solar Buildings (in various states); Non
t•esidential Projects," (2) "Selected Buildings with Active Solar Cooling Systems," 
(3) "Schools in the U.S. with Solar Systems," (4) "Hotels and Motels with Solar Systems," 
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(5) "Hospitals and Nursing Homes with Solar Systems," (6) "Housing Developments 
Offering Solar Systems," (7) "Solar Community/Recreation Centers in the United States," 
and (8) "Apartment Buildings with Solar Systems." [341 Entries which included owner or 
manager names were extracted, and these were co"mbined with the qualifying entries 
from the KPD. The 9 interview candidates were randomly selected from the resulting 
sample frame of about 220 names. 

Respondents. In making the telephone calls· to contact the randomly selected interview 
candidates, it sometimes occurred that the person could not be reached. In this event, 
another randomly selected name was substituted for the original name. When individuals 
. were contacted, it was verified that they really were owners or managers of homes or 
buildings with SHAC systems. If they were not an active solar system homeowner or 
building owner/manager (as appropriate), they were asked if they could refer the inter
viewer to someone else owning/managing an active solar home or huilc'ling who would be 
an appropriate respondent. If such a referral was made, a call was then made to this new 
candidate; if no referral was made, a new candidate was randomly selected from the 
sample frame. The results of this process may be seen in Table 15-1. 

Table 15-1. COMPLETION OF INTERVIEWS: ACTIVE SOLAR SPACE HEATING 
HOMEOWNERS, ACTIVE SOLAR WATER HEATING HOMEOWNERS, 
AND ACTIVE SOLAR HEATING AND COOLING BUILDING OWNERS/ 
MANAGERS 

Event 

Interview completed with sample 
frame candidate 

Interview completed with referral 
candidate 

Refusal or candidate termination 
Contact attempted: cotild not reach 

candidate within three attempts or 
before interviews were ·completed 

Subtotal 

Contact attempted: invalid candidate 
(e.g., inappropriate field of interest~ 
no telephone). 

TOTAL 

Sample frame er~o~ ratea (Percent) 
Completion rate {Percent) . 

alnvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal . 
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Number of Candidates 

Space 
Heating 

Homeowners 

9 

0 
0 

4 

13 

0 

13 

0 
69 

Water 
Heating 

Homeowners 

9 

0 
1 

4 

14 

4 

18 

22 
64 

~ 

Building 
Owners/ 
Managers 

7 

2 
0 

3 

12 

3 

15 

20 
75 
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Comparisons. For additional insight into the information needs and the information 
habits of the SHAC Homeowners and Building Owners/Managers, results from the two 
Homeo~ners groups are compared to the results from Passive Homeowners interviewed 
in this study, as well as to results for SHAC Building-Owners/Managers. The data for all 
of these groups can be found in Appendix F. 

15.1.2 Current Status of Respondents 

In each of the Homeowners groups 3 of the 9 stated that their house, as originally built, 
included a solar system. Six in each group stated that the changes were made later to 
add the solar system. This result is in contrast to that found for Passive Homeowners, 
where 7 of the 9 had homes in which at least some passive designs were incorporated 
during construction. · 

Six of the 9 Space Heating Homeowners had owned their solar-heated homes 1-3 years, 3 
of the 9 for over 3 years. The Water Heating Homeowners had lived with their systems 
for somewhat shorter lengths of time: one of the 9 had owned the system for less than a 
year, 7 for 1-3 years, and 3 for over 3 years. 

Four of the 9 SHAC Building Owners/Managers were the manager when a solar system 
(not necessarily the current one) was installed; 5 of the 9 were original owners. Five of 
the 9 Building Owners/Managers stated that the solar system for which they were respon
sible was included at the time of construction of the building, and 4 stated that the sys
tem was added at a later time. One of the 9 Building Owners/Managers- had been respon
sible for the building's solar system for less than 1 year (but more than 3 months), 4 for 
1-3 years, and 4 for more than 3 years. 

15.1.3 BackgroWld of Respondents 

Four of 9 Space Heating Homeowners had master's degrees, 1 held a bachelor's degree, 
and 1 had an associate degree. One had received a degree 5-10 years ago, 2·10-15 years 
ago, and 2 more than 20 years ago (year of degree and field were not asked for associate 
degree holders). Three of these Homeowners had degrees in architecture, the other two 
degrees were in Greek and theology. 

Two of the 9 Water Heating Homeowners held doctorates, 1 held a master's degree, and 2 
had bachelor's degrees. Two had received their most recent degree in mechanical engi
neering. Other degrees were in law, business management, zoology, and oceanography. 
One of these degrees was granted within the past 5 years, 1 from 5-10 years ago, and the 
other 3 more than 15 years ago. 

Current professions represented by the Space Heating Homeowner's group included archi
tect (3), farmer, carpenter, design craftsman, gas system manager, journalist/editor, and 
"solar energy advocate." Those represented by the Water Heating Homeowners were: 
homemaker (2), consulting engineer, heating and cooling installer and contractor, health 
technician, builder, entrepeneur, and retired insurance company owner. 

Three of the 9 Building Owners/Managers held bachelor's degrees, and I held a master's 
degree. Their total number of college degrees was thus somewhat less than that of any 
of the three (SHAC and Passive) Homeowners groups. Two, however, had had some 
college education, and 2 had vocational/technical school training. Three had received 
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their college degrees 5-15 years ago; the other more than 25 years ago. Two of the 
college degrees were in engineering, the others in biology and education. Present profes
sions of the Building Owners/Managers were: construction manager (2), solar department 
project manager, restaurant manager, motel owner, owner of a heating and air condition
ing company, utility representative, assistant director of a construction school, and a 
director of a private school. 

15.2 INFORMATION NEEDS OF RESPONDENTS 

Despite the fact that all respondents already had a SHAC system, most of the respon
dents indicated they would need information on SHAC either on the job or off the job 
during the next year (see Table 15-2). Five of the 9 Space Heating Homeowners expected 
to need information on SHAC both on their jobs and outside of their jobs compared to 
only 1 of the Water Heating Homeowners, 1 Building Owners/Managers, and' 4 Passive 
Homeowners (who needed passive information). Space Heating Homeowners were only 
slightly more likely than any of the other groups to need SHAC information at their jobs, 
but were significantly (P< 0.05) more likely to need off-the-job SHAC information than 
were Water Heating Homeowners. One explanation for this difference might be that 
Space Heating Homeowners were more concerned with upgrading or improving the effi
ciency of their systems, whereas hot water systems, once in place, were relatively self
contained. Nevertheless, the high rate of on-the-job SHAC information need (more than 
half needing SHAC information) was unexpected for Homeowners. 

Building Owners/Managers were more similar to Water Heating Homeowners than to 
Space Heating Homeowners in terms of need for on-the-job versus off-the-job SHAC 
information need. 

Table 15-2. CURRENT NEED FOR ACTIVE SOLAR HEATING AND COOLING 
INFORMATION BY ACTIVE SOLAR SPACE HEATING HOMEOWNERS, 
ACTIVE SOLAR WATER HEATING HOMEOWNERS, ACTIVE SOLAR 
IIEATINO AND COOLING BUILDING OWNERS/MANAGERS, AND 
PASSIVE HOMEOWNERS (Number needing information) 

Cw·rtml Need 
For Information 

Off the job 
On the job 
Both 
None Needed 

Space Heating 
Homeowners 

7 
7 
5 
0 

15.2.1 Technical Areas 

Group 

Water Heating 
Homeowners 

1 
4 
1 
5 

Building Owners/ 
Managers 

2 
6 
1 
2 

Passive 
Homeowners 

4 
5 
4 
4 

The types of systems used by the group of active solar Space Heating Homeowners 
included, in addition to solar space heating, three water heating systems, and two each 
swimming pool heating, space cooling, and hybrid systems (see Table 15-3). Not many 
solar Water Heating Homeowners had solar systems other than hot water systems: 3 also 
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had space heating, 2 had hybrid systems, and 1 had swimming pool heating. Building 
Owners/Managers were responsible for somewhat more space heating systems (8 of the 
9), but most ·(6 of the 9) also had water heating systems. They were more likely than 
either group of Homeowners to have space cooling (4 of the 9). 

Table 15-3. TYPES OF SYSTEMS USED BY ACTIVE SOLAR SPACE HEATING 
HOMEOWNERS, ACTIVE SOLAR WATER HEj\TING HOMEOWNERS, 
AND ACTIVE SOLAR HEATING AND COOLING BUILDING OWNERS/ 
MANAGERS (Number responding) 

Group 

Space Water Building 
Type of System Heating Heating Owners/ 

Homeowners Homeowners Managers 

Space heating 9 3 8 
Water heating 3 9 6 
Space cooling 2 1 4 

. Hybrid systems . 2 2 3 
Swimming pool heating 2 2 2 

One Space Heating Homeowner volunteered· also using a "water and wood combination 
system." One Water ·Heating Homeowner volunteered also having a heat pump and a 
solar air collector. ·Although Building Owners/Managers did not add any additional types 
of systems to those listed, one volunteered that the heating system was air-flow and 
another that the system was hydronic. 

15.2.2 Types of Information 

SHAC Homeowners and Building Owners/Managers were asked to name the information 
about SH AC: systems that, in retrospect, they would want to have if they were first con
sidering the installation of a SHAC system. Seven of the 9 Space Heating Homeowners 
volunteered one or more items of information which they considered important. Two felt 
information on cost was important. However, technical information of some type was 
mentioned by 5 respondents: past performance data on a specific system, component 
specifications, useable Btu's, life span, pros and cons of various types of ~ystems, impor
tance of building mass and insulation, and the relative efficiency of air heating versus 
water heating. One respondent simply said that information from good consultants and 
experts was the most important information to have. 

All of the 9 Water Heating Homeowners volunteered one or more important items of 
information that, in retrospect, they would want to have if they were first considering 
installation of a solar domestic water heating system. Three felt economy or cost of 
operation and payback was important. Other topics included: appearance, efficiency/ 
effectiveness, reliability, equipment and designs, proper installation of storage tank, 
different types of heating and cooling fluids, collectors, public information on simple 
passive systems, and data on amount of direct and diffuse swtlight available. 
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All of the 9 Building Owners/Managers also volunteered one or more important items of 
information they would want if starting over. Similarly to Water Heating Homeowners, 3 
felt cost was important. They differed from Homeowners in that 3 specified that infor
mation on controls was important. One wanted to know how-to's of controls, 1 wanted 
information on different types of thermostats, and a third wanted information on passive 
regulation of the system. Other topics mentioned included: comparative evaluations of 
solar panels, equipment, technical information, expert installers, performance, effi
ciency, maintenance, reliability, installa.tion instruction, and "what type to put in." 

SHAC Homeowners and Building Owners/Managers were asked if there was SHAC infor
mation that they needed, but couldn't get, when they were considering solar system pur
chase. This question elicited responses from only 2 Space Heating Homeowners. One had 
received only incomplete data on component parts. The other respondent, whose solar 
home was designed in the late 50's, stated that solar hooks were not available then and he 
did not know where to look for information at that time. Water Heating Homeowners 
were somewhat more specific: 5 of the 9 stated that there was SHAC information that 
they could not get; 3 were able to describe the information in some detail. Two men
tioned local insolation data. Two respondents lacked cost data: operating costs and 
installation costs. One mentioned that average temperatures for rural areas were 
needed. (Most temperature data is recorded in urban areas and wider daily fluctuations 
may be experienced in rural areas. Urban data are therefore not particularly appropriate 
for rural dwelling calculations.) One respondent needed sun angles in addition to insola
tion values; lack of this data and of performance data had made estimates of costs and 
payback period difficult. 

The 3 Building Owners/Managers who described information they needed but had not been 
able to get, all stressed technical data on the systems they were considering. All 3 felt 
comparative performance data had not been available. 

Choice Between S ecific Needs. A list of 11 types of SHAC information products and 12 
11 for Building Owners/Managers) types of SHAC information categories was read to 

each respondent. Each respondent described the retrospective usefulness of each partic
ular item by assigning it a value of "essential," "very useful," "somewhat useful," or "not 
at all useful." The values assigned to each information product/category can be used to 
estimate the values that would be assigned by the general public interested in SHAC. 
The results for the two groups of SHAC Homeowners arc displayed in Figs. 15-1 and 
15-2. Those for Building Owners/Managers are in Fig. 15-3. 

The nine top-rated information categories/products for Space Heating Homeowners were: 

• Climatological data; 

• Local hnilninp; eodes or other regulationnJ 

• Cost and performance of systems; 

• System design handbooks, installation handbooks, or reference tables; 

• Costs of installing and operating a SHAC system compared to a conventiontl.l sys
tem; 

• The state of the art; 

• Lists of local lenders, insurers, builders, engineers, installers, manufacturers, or 
distributors; 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information 
or lnf~rmalion Product• 

Information Categories: 

Research Information Categ~ 

The state of the art 

Research in progress 

Cost Information Categories: 

CostS ul iu~talling and operating 
- a solar system compared to a 
convP.nlinn;ti·SYStem 

Costs and performance of 
systems 

Slte·Speclllc Information Categories: 
Local building codes or other 
regulations affecting siting or 
lnstallctlior~ of systems 

Climatological data such as wind. 
weather. or amount of sunshine 

Marketing Information Categories: 

Marketing statistics and sales 
projections 

Information on how to market and 

Rank 

6 

13 

3 

2 

23 

sell systems including guidelines· NA 
on obtaining financial support 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses .. 19 on system design or application 

Standards. specifications. or certifi
cation programs for equipment 

Institutional. social. environ
mental. and legal aspects of 
system applications 

Expecte9 major developments 
during the next 10 years 

Solar system programs. research. 
induslriP.::>, and mi~rkets outside 
the United States 

Tax credits. grants. or other 
eco'nomic incentives 

Information Products: 

Reference Information Products: 

A bibliography of genert'l r~~dinQ::> 

A calendar of conferences and 
programs 

A list of sources for information 

A list ot technical experts 

Lists of local lenders. insurers. 
builders. engineers, installers. 
manufacturers, or distributors 

Descrf~tive Information Products: 
A noil-technical description of how 

a particular system works 

A technical description of how 
a particular system works 

System diagrams or schematics 

g_e!,lgn Information Prod~~ts: 

System design handbooks. installation 

13 

22 

18 

NA 

8 

16 

20 

10 1-
10 

15 

8 

10 

handbooks. or reference tables 4 
Manual methods for siz1ng ar'IO pre-

dicting the engineering performance 
or life cycle costs of systems 1 7 

Computer models for sizing and pre-
dicting the engineering performance 20 
or life cycle costs of systems 

Average Usefulness••• 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 

.. 

i 

! 

Number of Responses 
Some- Not 

Essen· Very what at all 
Ual useful useful uselul 
(4) (3) (2) (1) 

6 

6 

6 

0 

NA 

2 

0 

NA 

4 

3 

3 

4 

4 

2 

5 

2 

6 

0 

3 

NA 

3 

2 

0 

NA 

.4 

0 

j 

3 

3 

2 

0 0 

2 

3 0 

0 

0 

0 0 

NA NA 

6 

2 

4 3 

0 

NA NA 

2 

2 

.4 

2 

4 

2 

0 

2 

3 

0 

4 

4 

0 

o· 

3 

0 

2 

3 

' l:act\ :sample Ira me ol users wA'\ 11UP.!'Itinned on inlormetion and inlormation products in The context of their specific technology. For example, biomass sample frames were 
o~lo.ed ebout"o bibliography ol general readings nn hinmass". "a cetendar of upcoming biomass conterences and prugrtJm~ ". utr.:. · 

•• Aank-tacn,nlormatlon pnA.Iui.lwa:.u~igned a re.l'lk booed on av1uage uselulnP.'I.'\ Thu.'\,The produc:l with the highest average usefulness was ass•gneo me rank of "l",the JJ•WIA.T 
wilh !he lowest average usefulness would be ranked "25~ where a11 items were asked. 11 two or more information prOducts were tied lor 2nd.they were both ass•gned a .. ~ . Tne next 
htgt1es1 ranking was then assigned a "4:· 

''' ,..,.,·er.,go uoof~o~lnon l"n -:'atrulatcttl h)l A'l.'\ionino lim resaon5e5 on p 1-4 scale fn?m a "4" for "essentiaiN to a "1"1or ~not very useful". 

Figure 15-1. Usefulness of Selected Information Items: Active Space Heating 
Homcownore · 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? · 

Type ol Information Rank Average Usefulness••• Number of Responses 
Some-

TR-747 

Not 
or Information Product• Essen· Vert ...... at all 

Information Categories: 

Research lnfgrmatlon Categ2.!!!!,; 

The state of I he art 

Research in progress 

C....2Jlln1aar!allon CaUtgorles: 

Costs of installing and operating 
a solar system compared to a 
conventional system 

Costs and performance of 
systems 

Site·SP-:ecitic Information Categories: 
Loc.al building c:.n(t13'3 or other 
~~~vlalions alfP.r.tinn sitino nr 
installation nf syc;tpmc; 

Clinu:.loloylt..at Ucuo SUCII as Wlt'la. 
weather. or amount of sunshine 

Marketing Information Categories: 
Marketing statistics and sales 
projections 

Information on how to market and 
sP-11 systems includinQ guidelines 
on obtaining financial support 

Other lnformallon Categories: 
Educational institutions and other 
organizations offering related courses 
on system design or application 

Standards. specifications. or certifi-
cation programs for equipment 

InstitutionaL social. environ-
mP.ntal. and legal aspects of 
system applications 

Expected major developments 
during the next 10 years 

Solar system programs. research. 
industries. and markets outside 
the United States 

Tax credits. grants. or other 
economic incentives 

Information· Producta: 

RQJerence lnfor.m~~linn.fmd.ur;tc· 
A bibliography ol general readings 

A c.:etlendar oi conferences and 
1Jtuyrams 

A liSt of sources lor information 

A list ot techn•cal experts 

Lists of local lenders. insurP.rs. 
builders. engineers. installers. 
manufacturers. or distributors 

DescriP-tive Information Products: 
A non·t'=t.:lmit:al description of how 

a particular system works 

A technical description ol how 
a particular system works 

System diagrams or schematics 

tle.AiYit ITtfurmallon Products: 

System design handbooks. installation 
handbooks, or reference tables 
Manual methods for sizing and pre-

dicting the engineering performance 
or life cycle co:Jt:J of systems 

Computer models for sizing and pre
dicting the engineering performance 
or life cyclo coat:~ of Jy3h!:ln.:, 

18 

20 

10 

22 

Nil 

22 

8 

20 

8 

NA 

11 

13 

13 

3 

13 

17 

11 

16 

7 

18 

1.0 1.5 2.0 2.5 3,0 3.5 4.0 

. 
! 
: . 

llal 
(4) 

0 

5 

3 

5 

8 

NA 

0 

4 

3 

NA 

5 

3 

4 

2 

6 

3 

4 

4 

useful 
(3) 

3 

3 

2 

2 

~ 

0 

tiA 

2 

2 

2 

4 

NA 

4 

5 

0 

3 

2 

useful 
(2) 

2 

4 

0 

3 

0 

0 

NA 

4 

3 

0 

Nil 

0 

4 

3 

3 

3 

4 

3 

• Each sample Trame ol users was Ques11oned on 1nlorma1ion and information products 1n the conlelll of their spec11ic technology. For ell.ample. b1omass sample lrames were 
asked about"a bibliography of general readmgs on biomass". "a calendar ol upcom1ng b•omass conterences and programs ... elc. 

useful 
(I) 

3 

2 

0 

3 

NA 

3 

3 

2 

NA 

0 

£ 

2 

3 

0 

3 

•• Rank-Eachmtormat1on prOducl wasass1gned a rank based on aYerage uselulness. Thus. the prOduct with the highest average usefulness was ass•gned the rank ol"l": the product 
w1th tne lowest aYe rage uselulness would be ranked "25" where alll!ems were asked. II two or more .nlormation produciS were 11ed lor 2nd.lhey were both assigned a "2R. The ne~~,t 
t'l•ghest rank.ng was then ass1gned a ·:4:· · 

••• Average usefulness was calculated by assigning the responses on a 1-4 scale from a "4"1or "essenlial- to a "l"lor "not very useful'". 

Figure 15-2. Usefulness of Selected Information Items: Active Water Heating 
Homeowners 
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' Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? · 

Type of Information Rank Average Usefulness••• Number of Responses 
Some- Not 

or Information Producr• Eaaen- .... ...... 'at.n 
tiel UMIUI useful UIOIUI 

1.0 1.5 2.0 2.5 3.0 ... 4.0 (4) (3) (2) 

Information Categories: 

Research lnf~Umltlg!l CategQ.!!n.i 

The state.of the art 21 4 

Research in progress NA NA NA NA 
Coat Information Categories: 

Costs of installing aod Operating 
a solar system compared I" a 7 conventional system 

Costs and performance of 2 6 2 0 systems 

Slte-S~cltlc.lnformatlon Cat~gorfea: 

Local building codes or other 2 6 2 0 regulations affecting sitinn or 
installation of systems 

Climatological data such as wind. 10. 2 2 4 
weather. ,or cimount of sunshine 

~g k!forri1atlon Categories: 
Marketing stat•stics and sales 19 

2 2 projecrioils 
Information on how to market and 

NA NA NA NA sell syS.teniS including guidelines 
on obtaining financial support ' ' 

Other Information Categ9!!!!.: 
Educational institutions and other 

organizations offering related courses 
o'n' system design or application 10 2 2 4 

Standards. specifications. or certifi- 7 2 4 2 cation p!'OQt:am! for equipment 
Institutional. social. environ-
mental. and legal aspects of 17 2 3 
system applications 

Expected major developments 
3 5 during the next 10 years 

Solar system programs. research. 
NA .Nil NA NA industries. and markets outside 

the United States 
Tax credits, grants. or other 5 5 2 
economic incentives : 

Information Products: 
Reference Information Products: 

21 
A bibliography of general readings 4 

A calendar of conferences and 19 
programs 0 3 4 

A list of sources for information 10 2 2 4 

A t13t 01 tcol"'n1etu b•peno 16 £ 4 
Lists of local. lenders, insurers. 

butlders.·engin8ers. •r'l$tBII~rs. 2 6 2 
manufacturers, or distributors 

oescrtP.ilve Information Products:' 
A non-technical description of how 6 a parlicular system works 3 5 0 
A technical description of how 3 2 3 a particular system works 

System diagrams or schematics 14 3 2 

Q...e.!,lgn Information Products: 

System design handbooks. installation 
handbooks. or reference table~ 10 3 J 
Manual methods for sizing and pre-

dieting the engineering performance 14 3 4 or life cycle costs of systems 
Computer models for sizing and pre-

dieting the engineering performance 17 
i 

2 4 
or life cycle costs of systems ! 

• Each ~mple heme of user!l wa!l QUC:Jiioned on informalion and information prcduc" in the eonloxt of their s.:,.eGiliC technology". r:or e ... ampte. blomau sample r,ame!l Wt:hl 
o:~kcd about "o bibliogrophy of general reedings on biomas~,.·. "a calendar of upcoming bioma5s conferences and progoau•~ ". ~;~tc. 

(1) 

3 

NA 

0 

4. 

tiA 

3 

0 

NA 

0 

3 

2 

u 

3 

2 

2 

•• Renk-Eachlnlormalion product was assigned a rank based on average usefulness. Thus.lhe producl wilh lhe highe~leverage usefulness was assigned I he rank ol "t": lhe product 
w•th the lowes! average usefulness would be ranked"25- where a~l •lems were asked. 11 two or more information products were tied for 2nd,lhey were both assigned a "2". The ne11.t 
rHo!W$1 tanto.! no was then assioned a "4:· 

''' AwO•ilyl: u~t:luloreu will~ .:ill.:ulohnJ Lir a~~iy.-,;,.y Uu, re~~~~:.t:~u" o 1-<4 ~~.;Gitr hullll! Mol" fur ~essemlal" 10 a .. ,. lor "nor very usetur". 

Figure 15-3. Usefulness of Sele.cted Information Items: Active Solar Heating and 
Cooling Building Owners/Managers 
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• Tax credits, grants, or other economic incentives; and 

• A technical description of how a particular system works. 

For Water Heating Homeowners the seven top-rated informatio·n categories/products 
were: 

• . Climatological data; 
. . 

• Tax credits, grants, or other economic incentives; 

• Local building codes or other regulations; 

• Lists of local lenders, insurers, builders, engineers, installers, manufacturers, or 
distributors; · 

• Costs of installing and operating a SHAC svstem compared to a conventional sys-
tem; ' · · 

• Lists of sources for information; and 

• Manual methods for sizing and predicting performance or costs. 

SHAC Building Owners/Managers selected both items in the cost category among their 
highest-rated information items. Their six toP:rated information items were: · 

• Costs of installing and operating a SHAC system compared to a conventional sys-
tem; 

• Costs and performance of systems; 

• Local building codes or other regulations; 

• Lists of local lenders, insurers, builders, engineers, installers, manufacturers, or 
distributors; 

• Tax credits, grants, or other economic incentives; and 

• A nontechnical description of how a particular system works. 

Thus all three SHAC user groups agreed on relatively high utility for four of their toP
rated information items: "local building codes," "tax credits," "costs of installing and 
operating," and "lists of local lenders, insurers, builders, (etc.)." 

Space Heating Homeowners assigned the lowest..ratings to: 

• Marketing statistics arid sales projections; 

• Institutional, social, environmental, and lega.laspcctfiJ 

• Calendars of conferences and programs; 

• Computer models for sizing and predicting performan.ce or costs; 

• Educational institutions and other organizations offering courses; 

• Expected major developments during the next 10 years; and 

• Manual methods for sizing and predicting'performance or costs. 
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Water Heating Homeowners assigned the lowest ratings to four of the same items, but 
also included both items in the research category: 

• .Marketing statistics and sales projections; 

• Educational institutionS and other organizations offering courses; 

• Research in progress; 

• Institutional, social, environmental, and legal aspects; 

• The state of the art; 

• Computer models for sizing and predicting performance or costs; and 

• A technical discription of how a particular system works. 

SHAC Building Owners/Managers gave their lowest ratings to: 

• The state of the art; 

• A bibliography of general readings; 

• Marketing statistics and sales projections; 

• Calendars of conferences and programs; 

• Institutional, social, environment9;1, and legal aspects; 

• Computer models for sizing and predicting performance or costs; and 

• Lists of technical experts. 

For each of the three groups, statistical tests indicated that the top-rated information 
items listed above were rated significantly (P< 0.05) higher than were the lowest-rated 
items listed. 

Interesting differences were that SHAC Building Owners/Managers did not rate "clima
tological data" highly, whereas the two SHAC Homeowners groups rated it first. SHAC 
Building Owners/Managers rated both "a nontechnical description" and "a technical des-

. cription'' highly, but SHAC Space Heating Homeowners only rated "a technical descrip
tion" highly. SHAC Sp~;~,ce Heating Homeowners rated "systems design handbooks" and 
"state of the art" highly, while SHAC Water Heating_Homeowners found "lists of sources" 
and "manual methods" more useful. These data lead to the speculation that the Space 
Heating Homeowners required a more technical level of information than did the Water 
Heating Homeowners. 

It should be noted that these lower-rated items were not necessarily of no worth to the 
SHAC Homeowners or Building Owners/Managers. For example; 2 of the 9 (22%) Space 
Heating Homeowners, 3 of the 9 (33%) Water Heating Homeowners, and 3 of the 9 (33%) 
SHAC Building Owners/Managers thought that "computer models" were either "essential" 
or "very useful." Thus, these information categories/products could be useful to some 
SHAC Homeowners and Building Owners/Managers but were of a lower relative priority 
for each group as a whole. 

Statistical tests were also used to determine whether either of these three groups of 
SHAC users rated any of these information items significantly higher (or lower) than they 
were rated by the other two groups or by Passive Homeowners. Some groups, however, 
tended to give higher scores in general than did other groups. The procedure for calcu
lating the relative ratings is described in Appendix E. Among the SHAC users, the over-
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all average was highest for Space Heating Homeowners at 2. 72. Water Heating Home
owners had an overall average of 2.70 and SHAC Building Owners/Managers, 2.68. 
Passive Homeowners, however, had a higher average (2.85) than any of the SHAC users. 

Both SHAC Homeowners' groups rated "climatological data" significantly (P <.0.05) higher 
than did the Building Owners/Managers. Space Heating Homeowners rated "the state of 
the art" significantly (P <0.05) higher than did the Water Heating Homeowners. 

A comparison of SHAC Homeowners (both groups combined, see Fig. 15-4) to Passive 
Homeowners (see Fig. 15-5) identified the passive group as significantly (P <0.05) more 
interested in "research in progress," "educational institutions," and "institutional, social, 
environmental, and legal aspects" than were the SHAC Homeowners. As with Space 
Heating Homeowners, Passive Homeowners rated "a technical description" much higher 
than "a nontechnical description." 

15.3 ACQUISfflON OF INFORMA110N BY RFSPONDENTS 

15.3.1 Initial Information Sources 

Although the SHAC Homeowners and Building Owners/Managers had already gone 
through the data-gathering process, they were asked in retrospect what would be the 
first thing they would do to obtain information about SHAC if they were starting over. 
Some Space Heating Homeowners seemed willing to rely on themselves, with 2 of the 9 
volunteering that source. Others from this group also stated they would go to manufac
turers (2), courses (2), or books (2),* architects, engineers, and others in the field. One 
of these Homeowners was apparently convinced of the advantages of a particular system, 
had obtained information from a specific contact person for that system, and would do so 
again. 

The Water Heating Homeowners appeared to be more inclined to contact local suppliers; 
4 mentioned local stores or dealers. Other mentions included: libraries, other owners, 
periodicals, books, installers, builders, energy associations, manufacturers, research 
organizations, and the contact person for a specific type of system. 

SHAC Building Owners/Managers volunteered similar sources but emphasized people 
while eschewing books. They listed as prime information sources: U.S. Department of 
Energy (DOE), the local Solar Energy Information Association (SEIA), a utility company 
(2), an engineering firm, a plate glass company, a dealer, magazines and periodicals, a 
local university (2), living systems consultants, and previous users of the system under 
consideration. One respondent volunteered two sources he had tried unsuccessfully (the 
yellow pages and "Washington"). 

15.3.2 Use of Selected Information Sources 

SHAC users were asked which of 20 different potential sources of solar information they 
had used in the past few years (for Building Owners/Managers, 21). For this question, the 

*Specific books mentioned by these two respondents were: The Solar Homes Book, Bruce 
Anderson; The Complete Solar House, Bruce Cassiday; The Practical Guide to Solar 
Homes, Hudson Home Guides; Sunspots, Steve Baer; The Solar Greenhouse Book, Rodale 
Press; Solar Greenhouse and Swimming Pool; Harry Thomason. 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all usef~l? 

Rank Average Usefulness .. • Number ol Responses Type ol Information 
or I nlormalion Product• Some- Not 

Eaaen- Very · what at all 
tlal useful uaelul useful 

1.0 2.0 2.5 3.0 3.5 4.0 (4) (3) (2) (1) 

Information Categories: 

Research Information Categ.9!!n; 

The state of the art 

Research in progress 

Coat Information Categories: 

Costs at installing and operating 
a solar system compared to a 
conventional. system 

Costs and performance of 
systems 

Slte-S~clllc Information Cateaorles: 
Local building codes or other 
regulations affecting siting or 
installation of systems 

Climatological data such as wind. 
weather. or amount of sunshine 

11 

18 

5 

6 

2 

3 9 

2 6 

11 2 

8 

11 5 

4 

6 

3 

4 

0 

3 

4 

2 

0 

~arke.tJ.ng Information Categ$!.!i!!!.i 
Marketing statistics and sales 
projections 23 6 10 

Information on how to market and 
sell systems including gui~elines 
on obtaining financial support 

NA NA NA NA NA 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 
on system design or application 

Standards. specifications. or certifi-
cation programs for equipment 

Institutional. social. environ
mental. and legal aspects of 
system applications 

Expected major developments 
during the next 10 years 

21 

10 

22 

15 

6 

4 

3 

5 

4 

4 

10 

3 

4 

4 

6 

2 
Solar system programs. research, 

industries. and markets outside 
the United States 

NA NA NA NA NA 

Tax credits. grants. or other 
economic incentives 

Information Products: 

Reterenee lnf2!1Ill\tlO~ ~r~~!J~.~!; 

A bibliography of general readings 

A t;~lendar of conferences and 
prOgrams 

A list of sources for information 

A list ot technical expertS 

Lists of local lenders·. insurers. 
builders. engineers. installers, 
manufacturers. or distributors 

DescriP-tiVe Information Products: 
A non-technical description of how 

a particular system works 

A technical description of how 
a particular system works 

System diagrams or schematics 

Q!t.!,lgn Information Products: 

SyStem design handbooks, installation 
handbooks. or reference tables 
Manual methods for sizing and pre-

dicting the engineering performance 
or life cycle costs of systems 

Computer models for sizing and pre
dicting the engineering performance 
or life cycle costs of systems 

3 

16 

19 

7 

11 

3 

17 

14 

9 

8 

13 

20 
' : 

9 

2 

4 

5 

10 

5 

5 

6 

6 

6 

·3 

6 

9 

0 

5 

4 

4 

4 

4 

2 

2 

2 

4 

9 

3 

R 

3 

3 

5 

4 

3 

8 

7 

• Eec:h Nmple frame ol users was questioned on •ntorrnat•on ana •nrormatlon products intloe~o;unled Ultheir' ~~ilic. technology. For o•amplo. biomat£ t~:~mplclramet were 
aSked about"abibliography of general readings on b•omass-. "a calendar ol upcoming biomass ~o;unh,.c•·n:.e~ end program~''. eh: .• 

•· Rank-Eachinlormation product waS assigned a rank based on average usefulness. Thus,Che product with Che highest average usefulness was assigned the rank ol"1~: the producl 
wilh the lowest average usefulness would be ranked "25~ where all items were asked. lltwoor more inlormalion products were tied lor 2nd.lhey were both ass•gned a ~2 ... The neJtt 
nlyhe:~l ranki1ov wa:~ Urcrl CINiJll'oC.d a "t:' · 

... Average usefulness was calculated by assigning · esponseson a 1-4 scale from a ~4~ tor "essenl•al-10 a~," for "no1 very usefuiM. 

Figure 15-4. Usefulness of Selecte~ Information Items: Total Active Solar Heating and Cooling 
Homeowners 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information Rank Avera~e Usefulness••• Number of AesponMt 
Some-

nr Information Product• Essen- .... ...... 
tlal uaetul UMful 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 (4) (3) (2) 

Information Categories: ' 

Research lnfgrmatlgn Categ~ 

The <;;I~IQ nf lhn ~rt 6 3 ~ 2 

Researr:h in progress 3 5 3 

Cost Information Categories: 

Costs of installing and operating 
a solar system compared to a 13 3 3 
conventional. system 

Costs and perfnrmanr.P. nf 3 
SySLtliiiS 

3 1. 

!!!!!;,!!~clllc lnlormallon Cales~!'ie~: 
1 or.:~l building code5 or other 

G 4 2 rngutn~i?~O affooting uiti"8 er 
installation of systems 

Climatological data such a::; wind. 8 0 
weather, or amount of sunshine 

Marketing Information Categories: 
Marketing statistics and sales 

23 0 4 projections 
Information on how to market and 

NA NA NA NA sell systems including guittAiines 
on obtaining financial support 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 
on system design or application · 11 6 2 

Standards, specifications. or certifi~ 
21 0 3 3 

cation programs for equipment 
Institutional. social, environ· 
mental, and legal aspects of 13 2 3 4 
system applications 

Expected major developments 
· during the next 10 years 20 2 4 

Solar system programs, research, 
industries. and markets outside NA NA NA NA 

'ttte UnltP.t1 StAtes 

Tax credits. grants, or other 11 i 4 2 
economic ince111!ves 

Information Produoto~ 

neterence lnformaH~n PrQ~~-::~1; 

A bibliography of general readings 13 2 4 2 

A calendar of conferences and 
programs 

22 2 3 

A list of sources for infOrmation 8 3. 4 2 

A list at technical experts 8 3 4 2 
Lists of local lenders. insurers. 

18 4 3 builders. engineers. installers. 
manufacturers. or distributors 

DescriQ!tlve Information Products: 
A non·technical description of how 

18 2 3 2 a particular system works 

A technical description of how 
5 4 3 2 a particular system works 

System diagrams or schematics 16 ~ 4 

R9..!.1gn Information ~roducts: 

System design handbooks. installation 
handbooks. or reference tables 10 3 4 
Manual methods for sizing and pre-

dieting the engineering performance 
2 4 4- 0 or life cycle costs of systems 

(':('lmr,u.lt9r modolt for ci.:r:ing ond pre-

i 2 4 dieting the engineering performance 17 
or life cycle costs of systems 

• Each sample frame of users was questioned on inlormation and inlormation products in the context oltheir specific: technology. For example. biomass sample lrames were 
asked about Me bibliography ol general readings on biomass", "a calendar ol upcoming biomass conferences and programs", etc. 

Not 
••• u 
useful 

(I) 

0 

0 

2 

0 

0 

4 

NA 

0 

2 

0 

2 

NA 

2 

3 

0 

0 

2 

0 

2 

0 

0 

•• Rank-Eachinformation prOduct was assigned a rank based on average usefulness. Thus. the product with the highest average usefulness was assigned the rank of "1": the product 
with the lowest average uselulness would be ranked M25" where ell items were asked. II two or more information products were tied lor 2nd, they were both assigned a "2~. The next 
highest ranking was then assigned a "4:' 

••• Average usefulness was calculated by assigning lhe responses on a 1-4 scale from a M"M for "essentiaiM to aM,~ for Mnot very usefuiH . 

. Figure 15.-5. Usefulness of Selected Information Items: Passive Homeowners 
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respondents were not asked if they had obtained information on SHAC, but instead were 
asked if they had obtained any solar information from each specific source. Thus, the 
question sought to determine which information sources were the most familiar to the 
respondents. The results are shown in Figs. 15-6 through 15-8. For comparison, the 
results for Passive Homeowners are in Fig. 15-9. 

The information sources mentioned most often by Space Heating Homeowners were: 

• Periodicals, newspapers, or magazines; 

• Workshops, conferences, or·training sessions; 

• An organizational library or a local library; 

• International Solar Energy Society (ISES); 

• An installer, builder, designer, or manufacturer; and 

• The Government Printing Office (GPO). 

The information sources mentioned least often by Space Heating Homeowners were: 

• Smithsonian Science Information Exchange (SSIE), 

e SEIA, 

• A commercial data base, 

• Directly from DOE, 

• Some other state or local government office or publications, 

• A public utility company, and 

• A state solar society or association. 

Water Heating Homeowners appeared to have much less diversity in their use of informa
tion sources; only three sources had been used by more than 5 of the 9. These informa
tion sources mentioned most often by Water Heating Homeowners were: 

• Periodicals, newspapers~ or magazines; 

e An installer, builder, designer, or manufacturer; and 

• Private solar energy or environmental organizations. 

The information sources mentioned least often by Water Heating Homeowners (no one of 
the 9 had used them) were: 

• ISES, 

e SETA, 

. e SSIE, 

• . Regional Solar Energy Centers (RSECs), and 

• A state solar society or association. 

In addition, only 1 of the 9 Water Heating Homeowners had used; "radio or TV," "a com
mercial data base," or the National Technical Information Service (NTIS). Seventeep of 
the sources had been used by 4 or fewer respondents in this group. · 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes··· 

0 10 .20 30 40 50 60 70 80 90 100 
I ' : I 

Public Media: I 

: 
' 

F\al.iiu ur ·, v 
' : I ' 

Periodicals. newspapers or magazines 
I 

I ' 
I I 

Private Solar-Involved Organizations: ' 
I 

I I 
I, ' ' Private solar energy or environmental organizations ' ' 

\ The local chapter or national headquarters of International ' ' ' 
Solar Energy Society (ISES). including their publications 

1 ne lOCal CMpter or national headquarters oi Solar Energy ' ' I 
Industries Association (SEtA). including their publications ' 

I ' Contacts with Professionals: ' ' 
' ' I 

' 
An installer. builder. designer or manufacturer of solar systems 

' 
Workshops. conferences or training sessions 

I ' ' 
Information SP.rvir;:es*: 

I ' ' ' I 
' I 

Your organizational library or a local library 
I 

I 

A commercial data base: for example. Lockheed. SOC. BAS 
I 

' 
L 

I 

Smithsonian Science Information Exchange (SSIE) I ' 
' 

I ' 
A Federal library or information center: for example, the National ' 

Agricultural Library or the Environmental Data System I 

' \ 

The Government Printing Offir:e (GPO) 

I I I 

National Technical Information Service (NTIS) ' 

' ' 
' 

Technical Information Center at Oak Ridge (TIC) Not Asked 
I ' : I 

I 
Government Solar-Involved Organization5 I I 

' . -· I 
' ' 

Directly from the U.S. Department ot Energy I 
I 

' ' 
National Solar Heating & Cooling Information Center 

Regional Solar Energy Centers 
I 

' 
' I ' -- I 

State Energy Of SOlar Offices I 

' I 

~; 
I I 

' I 

' 
Some other state or local government office or publication 

A public utility company 
I 

Sources for this specific sample frame**: I 
I 
I 

Your State Solar Society or Association 
I 

' 
I 
I 

' ' I 

I : ' 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
manulacturers of biomass conversion equipment were also asked it they have obtained any type of solar information from: '"the local or 
national office of the U.S. Department of Agriculture. including Extension and Forestry:• 

•,•• These data are based upon a total of 9 respondents. 

Figure 15-6. Use of Selected Information Sources: Active Space Heating 
Homeowners 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes··· 
'• 

0 10 20 30 40 50 60 70 80 90 100 

' : ' Public Media: l : : 
' - ' ' Radio or TV· : 

' ' ' ; 
' 

Periodicals. newspapers· or magazines 
--

' ' I 
Private Solar-Involved Org11nizations: ' ' ' ' ' ' ' ' 

Private solar energy or environmental o·rganizations 

The local chapter or national headquarters of International ' ' ' ' ' Solar Energy Society (ISES). including their publications 0% ' 
' 

The local chapter or national headquarters of Solar Energy ; ' ·0% ' Industries Association (SEIA). including their publications ' ' ' 
' ' Contacts with Professionals: ' ' 
' ' .I I 

An installer. builder: designer or manufactu,rer of solar syste'ms 

Workshops. conferences or train"ing sessions· 
I 

nformation Services*: 
I 

' I 
I 

Your organizational library or a local library 

.r:-· 
I 

A commercial data base; for example. Lockheed. SOC. BAS I 

' ' 
Smithsonian Science Information Exchange (SSIE) ' ' ' 
A Federal library or information center; for example. the National ' 
Agticult.ural Library or the Environmental Data System 

I ·I 

ThP. Government Printing Office (GPO) 
' ... I ' 

National Technical Information Service (NTIS) ' : I 

' : 
Technical Information Center at Oak Ridge (TIC) 

I. ' ' Not Asked : I ' 
I ' 

G 
I ' overnment Solar-Involved Organizations ' ' : 
: ' ' I 

Directly from the U.S. Department of Energy ' ' 
' ' 

I ' ' 
' ' ' 

National Solar Heating & Cooling Information Cente1 ' 
' : ' : 

' Regional Solar Energy Ceniers 0% : 
' ' ' Siate Energy or Soi<Jr Officc5 I 

ther: ' ., , 

· Some other state or locaf·government office or publication 
I 

' A public utility company : 
' 

Sources for this specific sample frame••: 
' I 
I 

Your State Solar Society or Association 0% 

' 
I 

' I 
' I 
I 

' 

' I - ' 

Services and centers whose primary purpose is to disseminate information. 
Some sample fromcs wore questioned abo Lit <~ddition<'ll information sources which are applicable to their technology. For example. the 
manufacturers of biomass conversion eqllipment were also asked 11 they have obtained any type of solar intormat1on rrom: "the foe~ I or 
national office of the U.S. Department of Agrir:111t1JrP.. including Extension and Forestry." · 
These data are based upon a total of 9 respondents. 

Figure 15-7. Use of Sel~cted Information Sources: Active Water Heating 
Homeowners · 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes ... 

0 10 20 30 40 50 60 70 80 90 100 
I ' : I I 

Public Media: ' i 
I ., 

I ' ' 
' ' ' 

AodioorTV ' ' ' ' ' ' ' ' ' I ' ' 
Periodicals, newspapers or magazines 

I ' I 
Private Solar-Involved Organizations: ' I 

' ' I I 
I ' ' Private solar energy or environmental organ·izations ' ' 

The local chapter or national headquarters of International I I ' 
I ' 

Solar Energy Soci~ty ( ISES), including their publications ' I 
The local chaptef or national headquarters of Solar Energy ' 
lnr1111\triA~ A~~nri~tinn (SF I A). im;luding lhgir publioatiMo 

' ' Contacts with Professionals: ' I 
' I I 

An installer. builder, designer or manufacturer of solar systems 
I 

Workshops, conferences or training sessions 
I 

Information Services•: 
I 

' I 
I 

Your organizational library or a local library 

f:-
I 

A commercial data base; for example, lockheed, SOC, BAS .J 
I 

' 
Smithsonian St:it!nce lmormation Exchange (SSIE) I ' ' I 

' ' A Federal library or information center; for example, the National ' ' ' ' 
Agricultural library or the Environmental Data System· ' I 

I 

The Government Printino Office fGPO) 
I 

Nlltiona·l.!'ecnnlcallr'lformation Service (NTIS) 

' 
Technical Information Center at Oak Ridge (TIC) 0% 

I 

I 
Guvemmenl Solar-Involved Organizations 

I 

' ' ' 
Directly from tht! U.S. Department of Energy 

I 

National Solar Heating & Cooling Information Cente1 

I I 

Regional Solar Energy Centers ' ' I I ' : 
Stoto Enor~y ur [;olar Offic.ils ' 

' ' I 

' r ' 
Q_l~~r: ' I 

I ' 
'· ' I 

' I ' 
Some other state or local government office or publication ' ' ' '. 

I ' ' I 

' ' 
A public utility company 

I 

Sources for this specific sample frame••.: : 
I 
I 

Your State Solar Society or Association 
I 

' 
' 
' 
' 
' 
I 

' 

Services and centers whose primary purpose is to disseminate information·. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
manufacturers of biomass conversion equipment were also askep if they have obtained any type of solar information from: "the local or 
national office of the U.S. Department of Agriculture, including Extension and Forestry:· 

••• iThese data are based upon a total of 9 respondents. 

Figure 15-8. Use of Selected Information Sources: Active Solar Heating and 
Cooling Building Owners/Managers 
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Question #11. · In the pas_t few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes 

0 10 20 30 40 50 60 70 80 90 100 
I ' i I ' Public Media: ' i 

: ' 
' ' 

Radio or TV 
I : 

Periodicals. newspapers or magazines 

' ' ' I 
Private Solar-Involved Organizations: 

I I ' ' ' : I ' I I : 
Private solar energy or environmental organizations 

The local chapter or national headquarters of International ' ' ' ' 
Solar Energy Society (ISES). including their publications 

The local chapter ol nati.onal headquarters ul Sola.- Energy ' I 
Industries Association (SEIA). lncludiny their" publications I 

' 
Contacts with Professionals: ' : ' ' ' : I 

' 
An installer, builder, designer or manufacturer of solar systems 

I : 
Workshops, conferences or training sessions 

I I ' 
Information Services•: 

I ' ' 
' ' ' I ' ' I ' ' 

Your organizational library or a local library ' ' I 
I I 

I I ' A commercial data base: for example. Lockheed, SOC. BRS I 
' ' I 

~ 
' I 

: I 

Smith.sonian Science Information Exchange (SSIE) ' ' I 

' ' A Federal library or information center: for example, the National ' ' ' 
Agricultural library or the Environmental Data System ' I 

I ~I 

' 
The Government Printing Office (GPO) ' 

I 

National Technical Information Service (NTIS) 

' 
Technical Information Center at Oak Ridge (TIC) Not Asked I. 

: 
G overnment Solar-Involved Organizations 

I : ' ' ' I 

' ' I 

Directly from the U.S. Department of Energy ' ' I 
' ' ' 

National Solar Heating & Cooling Information Center ' ' 
L ' I 

' ' 
Heg1ona1 ::iOiar Energy Centers ' ' 

' 
I 

I I ' ' 
' State Energy or Sola~ Offices 

' ' ther: ' I 
I 0 

' ' 
' ' ' 

Some other state or local government office or publication 

' ' 
A public utility company ' I 

' 
' I ' Sources for this specific sample frame••: : 
I 
I. 

Your State Solar Society or Association 
I 

' 
' 
' 
' ' 
' 
' : : ' 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
manufacturers of biomass conversion equipment were also asked if they have obtained any type of solar information from: "the local o.
natinnal office of the U.S. Department of Agriculture. including Extension and Forestry:· 
These data are based upon a total of 9 respondents. 

Figure 15-9. Use of Selected Information Sources: Passive Homeowners 
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The Water Heating Homeowners obviously had radically different information acquisition 
patterns from Space Heating Homeowners and from Passive Homeowners (both of which 
were relatively similar). 

The information sources used most often by SHAC Building Owners/Managers were: 

• Periodicals, newspapers, or magazines; 

• An instAller, builder, designer, or manufacturer; 

• A public utility company; and 

• An organizational library or a local library. 

SHAC Huilding Owners/Managers were the only one of the three groups to have a high 
proportion which had used "a public utility company" whilP. "pP.rinrti~Rl~" Rnt:l "an installer, 
builder, designer, or manufacturer" were among the most often used for all three groups. 

The information sources mentioned least oft~n by SHAC Building Owners/Managers were: 

• SSIE, 

• Technical Information Center (TIC), 

• A commercial data base, 

• Radio or TV, 

e ISES, 

• A federal library or information center, and 

• RSECs. 

The typical Space Heating Homeowner (like the Passive Homeowner) seemed to have 
used more sources than the typical Water Heating Homeowner, while the SHAC Building 
Owner/Manager was about midway between the two groups. 

15.3.3 Membership in Solar-Interested Org&n!zations 

Less than half of the respondents in each of the three SHAC user groups reported on in 
this section were members of a professional, technical, or other organization with an 
interest in solar energy. However, only 2 of the 9 Passive Homeowners were members of 
such organizations, so the SHAC users showed somewhat more organizational involve
ment. 

Four of the 9 Space Heating Homeowners, 3 of the 9 Water Heating Homeowners, and 3 
of the 9 Building Owners/Managers mentioned being members of one or more such organ
izations. The organizations named (and the number of times mentioned) are shown in 
Table 15-4. 

Also mentioned by a Space Heating Homeowner was an organization that the authors 
could not verify; i.e., "SCSA" (in Idaho?). The only organizations mentioned by more than 
1 respondent in the three groups were American Society of Heating, Refrigerating and 
Air Conditioning Engineers (ASHRAE) and ISES, with the latter the more popular organi
zation. 
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Table lH. MEMBERSHIP IN SOLAR-INTERESTED ORGANIZATIONS: ACTIVE SOLAR 
SPACE HEATING HOMEOWNERS, ACTIVE SOLAR WATER HEATING HOME
OWNERS, AND ACTIVE SOLAR HEATING AND COOLING OWNERS/ 
MANAGERS 

Groupa 

Space Water Building 
Organization Heating Heating Owners/ 

Homeowners Homeowners Managers Total 

American Gas Association 1 1 
American Institute of Architects (AlA) . 1 1 
American Institute of Aeronautics 
and Astronautics 

' 
1 .1 

American Society of Heating, Re-
frigerating and Air Conditioning 
Engineers (ASHRAE) 1 1 2 

American Society of Mechanical 
Engineers · 1 1 

Assoc~ation of Energy Engineers 1 1 
Building Industry Association 1 1 
Concerned Citizens Action Associa-

tion (Tennessee) '· 1 1 
Connecticut Solar Energy Society 1 1 
Fuel Merchants Association of New 
Jersey 1 ·1 

Hiwassee Nature Center (Tennessee) 1 1 
Illinois Energy Society 1 1 
International Solar Energy Society 3 3 
Labor lntemational Local 89 1 1 
National Association of Home Builders 
New England Solar Energy Association 
New England Solar Energy Society 2 
New J ers~y Solar Energy 1 1 
PC Gas Association (California) 1 1 
Solar Coalition 1 1 
Solar Energy Industries Association 1 1 
Urban Land Institute 1 1 

None 5 6 6 17 

aNumber belonging to each organization. 

15.3.4 ExposUre to Publications on Solar Energy 
( 

During the past 6 months, at least 7 of the 9 in each of the three groups had read publi-
cations which included information on SHAC. 

The publications each group could specify (and the number of times mentioned) are shown 
in Table 15-5. 
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Table 15-5. PUBUCATIONS READ WHICH INCLUDED INFORMATION ON SOLAR 
ENERGY: ACTIVE SOLAR SPACE HEATING HOMEOWNERS, ACTIVE 
SOLAR WATER HEATING HOMEOWNERS, AND ACTIVE SOLAR 
HEATING AND COOLING OWNERS/MANAGERS 

Group a 

Space Water Building 
Publication Heating Heating Owners/ 

Homeowners Homeowners Managers Total 

Alternative News 1 1 
AlA Journal 1 l 
Architectw-a1 R&cord 1 1 
ASHRAE Journal 1 1 
Building Construction 1 1 
California Energy Commission pub-

lications (including Solar for 
Present Homes) 1 1 

Construction 1 1 
COQQer News 1 1 
Engineering News Record 1 1 
Illinois Institute of Natural 

Resources publications 1 1 
International Solar Energy Society 

publications 1 2 3 
-~~!Jrnal of Ene~gx 1 1 
Mother Earth News 1 1 
Newsweek 1 1 
New England Solar Association 
newsletter 1 1 

Passive Solar Ener Book (by Mazria) 1 1 
PhiladelQhia Bulletin on ceramic 

insulation) 1 1 
Pittsburgh Plate Glass publications 1 1 
PoQular Mechanics 1 1 
Po ular Scienoe 1 1 
Rodell Press7 including passive 

publications) 1 1 
Solar Age 3 -1 4 
Solar Enerr!Y' Digest 1 1 2 
Solar Energy Intelligence RcQort 1 1 
Solar EnerW' Thermal Processes 

(by Duffie · 1 1 
Solar Engineering 1 3 2 6 
The Solar Greenhouse Book (by 

James McCullagh) 1 1 . 
Solar Utilization News 1 1 
SunsQots (book by Steve Baer) 1 1 
U.S. News and World ReQort 1 1 
Wall Street Journal 1 1 

aNumber mentioning each publication. 
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Also mentioned by one Space Heating Homeowner was the "Americ.an Architectural 
Journal," a publication that could not be verified by the authors. Only three publications 
were mentioned more than once. Solar Engineering and Solar Age were clearly the most 
popular. · 

15.4 SUMMARY AND COMMENTS 
. . 

Twenty-seven users of SHAC systems were interviewed. Eighteen of them were home-
own~rs with either active solar space heating, active solar domestic hot water, or both. 
The other nine were owners or managers of buildings which had active solar systems. 
Numerous professions were represented by these groups: architects, homemakers, busi
ness managers, construction contractors, engineers, builder technicians, carpenters, solar 
advocates, journalists, educators, farmers, and others. 

As a group, these SHAC users assigned the greatest utility to information on: 

• Local building codes or other regulations affecting SHAC systems; 

• Costs of installing and· operating a SHAC system compared to a conventional sys
tem; 

• Tax credits, grants, or other economic incentives for SHAC systems; and 

• Lists of local lenders, insurers, builders, engineers, installers, manufacturers, or 
distributors of SHAC systems. 

The Homeowners also found "climatalogical data" very useful.' Space Heating Home
owners also felt "state of the art" and "a technical description" were highly useful. 

Relatively low utility was attributed by all three groups to "computer models," "market
ing statistics," and "institutional, social, legal ••• aspects." 

For all three SHAC user groups, cost (including financial incentives) and site-specific 
information (including local contacts) were more generally important than were design 
information products. Space Heating Homeowners needed more technically oriented 
information than did the other two groups. 

All of these SHAC users most often received solar information from "periodicals ••• " 
and "an installer, builder, designer, or manufacturer." In all three groups, the majority of 
respondents were not likely to belong to organizations which provided solar information. 
They did, however, access a wide variety of periodicals and other publications containing 
solar information. Space Heating Homeowners used a wide range of information sources, 
SHAC Building Owners/Managers used a more restricted range of sources, and Water 
Heating Homeowners u5ed very few information sources. Homeowners were inclined to 
receive information either from books or from people, but Building Owners/Managers 
seemed to prefer people strongly. 

Because many of these respondents must be considered "early innovators" [3], and 
because respondents were asked to answer questions retrospectively, care must be taken 
in extrapolating these results to all potential purchasers of SHAC systems. 
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APPENDIX A 

GROUPS INCLUDED 

IN STUDY 
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The following table (Table A-1) lists the 86 groups included in t~is study of solar 
information users. Major headings are the same as those of individual reports. Ten 
separate reports will be issued which will analyze the study results by technology. 

In general, results for each group are reported in only one volume; although comparisons 
to similar groups in other technologies are often part of the analysis. There are two 
exceptions: the results for Concentrating Collector Manufacturers are discussed in both 
the Solar Thermal Electric Power and the Industrial and Agricultural. Process Heat 
reports; the results for Nonconcentr,ating Collector Manufacturers are disct,Jssed in both 
the Active Solar Heating and Cooling and the Industrial and Agricultural Process Heat 
reports. 
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Table A-1. GROUPS STUDmD 

A. PHOTOVOLTAICS 

1. DOE-Funded Researchers 

2. Non-DOE-Funded Researchers 

3. Researcher Manufacturers 

4. Manufacturers 

5. Utility Engineers 

6. Utilities 

7. Educators 

B. PASSIVE SOLAR HEATING AND COOLING 

1. Federally Funded Researchers 

2. Manufacturers 

3. Architects 

1. Buildcro 

5. Educators 

6. Cooperative Extension Service. (CES) County Agents 

7. Homeowners with Passive Systems 

C. ACTIVE SOLAR HEA11NG AND COOLING 

1. DOE-Funded Resenrchcr5 

2. Non-DOE-Funded Researchers 

3. Heating and Cooling System Manufacturers 

4. Water Heating System Manufacturers 

5. Nonconcentrating Collector Manufacturers (see also Indl_lstrial and Agricultural 
Process Heat) 

6. Other Component Manufacturers 

7. Distributors 
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Table A-1. GROUPS STUDIED (Continued) 

C. ACTIVE SOLAR HEA11NG AND COOLING (Cont'd.) 

8. Installers 

9. Architects 

10. Builders 

11. Planners 

12. Heating, Ventilating, and Air Conditioning Engineers 

13. Industrial Engineers 

14. . Utilities 

15. Educators 

16. CES County Agents 

17. Homeowners with Space Heating Systems 

18. · Homeowners with Water Heating Systems 

19. Owners/Managers of Buildings with SHAC Systems 

D. BIOMASS ENERGY 

1. Federally Funded Researchers in Production and Collection 

2. Federally Funded Researchers in Conversion 

3. Nonfederally Funded Researchers in Production and Collection 

4. Nonfederally Funded Researchers in Conversion 

5. · Pr'Oduction and Collection Equipment Manufactilrers 

·6. Conversion Equipment Manufacturers 

7. StRte Forestry Offices 

8. Private Foresters 

9. Forest Products Engineers and Consultants 

10. Educators 

11. CES County Agents 

12. Owners/Managers of Biomass Systems 
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Table A-1. GROUPS STUDffiD (Continued) 

E. SOLAR THERMAL ELECTRIC POWER 

1. DOE-Funded Researchers 

2. Non-DOE-Funded Researchers 

3. Concentrating Collector Manufacturers (see also Industrial and Agricultural 
Process Heat) 

4. Engineers 

5. Utilities 

6. Educators 

F. INDUSTRIAL (IPH) AND AGRICULTURAL (APH) PROCESS HEAT 

I. IPH Researchers 

2. APH Researchers 

3. Concentrating Collector Manufacturers (see · also Solar Thermal Electric 
Power) 

4. · Nonconcentrating· CollP.P.tor Manufacturers (seo aloo Active Solar llea.tiu~ !:uu.l 
Cooling) 

5. Plant Eugineers (IPH) 

6. Inctustrial Engineet•s UPH) 

7. Private Agricultural Engineers (IPH) 

8. Educators (IPH) · 

9. State Agricultural Offices (APH) 

10. CES County Agents (APH) 

G. WIND ENERGY 

1.. DOE-Funded Researchers 

2. Non-DOE-Funded Researchers 

3. Manufacturers 

4. Distributors 
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Table A-1. GROUPS STUDIED (Continued) 

G. WIND ENERGY (Cont'd.) 

5. Wind Engineers 

6. Utility Engineers 

7. Utilities 

8. Educators 

9. CES County Agents 

10. Small Wind Energy System Owners 

H. OCEAN ENERGY SYSTEMS 

1. DOE-Funded Researchers 

2. Non-DOE-Funded Researchers 

L SOLAR ENERGY STORAGE 

1. DOE-Funded Researchers 

2. Non-DOE-Funded Researchers 

J. GENERAL SOLAR 

1. Loan Officers 

. 2. Real EBtMP. ApprRisArs 

3. Tax Assessors 

4. Insurers 

5. Lawyers 

6. Nonsolar Utilities 

7. Public Interest Groups 

8. CES State AgricultUral Specialists 

9. CES Statelnformation Specialists 

10. State Energy/Solar Offices (Western SUN states} 
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Table A-1. GROUPS STUDIED (Concluded) 

J. GENERAL SOLAR ( Cont'd). 

11. State Energy/Solar Offices (MASEC states) 

12. State Energy/Solar Offices (NESEC states) 

13. State Energy/Solar Offices (SSEC states) 
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This Appendix describes several aspects of the way in which the studies were developed 
and conducted. ! 

FACTORS IN STUDY DESIGN 

Studies of 86 groups, each interested either in one of nine different solar technologies or 
in solar energy in general, provided an extremely broad view of the information needs of 
the solar community. Although the sample size of nine respondents per group was small, 
the data still proved to be quite adequate for planning purposes. It was possible to 
determine which information was the most important to the respondents and what was 
the best channel for disseminating that information. There were a number of valid sta
tistical tests that could be made, both to compare the priorities a group gave to different 
information items and to compare the priorities different groups gave to the same item. 

Several major factors resulted in the decision to conduct a study with these character
istics. First, there were very few data available on the information needs and informa
tion-acquiring activities of the various segments of the solar community, and those data 
that did exist were related almost exclusively to the area of active solar heating and 
cooling. Many people had strong opinions as to which information products should be 
developed first, but data obtained directly from the information users was virtually non
existent. Due to this general lack of information, most of the potential users of the find
ings of these studies could not define highly-specific questions that they needed to have 
answered by these studies. Instead, baseline data was needed. It did not make sense to 
ask a researcher detailed questions on whether he needed a calendar of solar events to be 
updated monthly or updated quarterly, when no one knew whether he even needed calen
dars at all. Thus, the lack of baseline data dictated that most of the potential users of 
study findings framed their questions at the level of "What information do you need the 
most?" For such a level 9f questions there was obviously no great need to use large 
sample sizes to obtain extremely precise, quantitative answers. Since qualitative data 
would be quite adequate, there was no need for a large sample size. 

Further, there was a need to obtain this baseline data as rapidly as possible so that real
time programmatic decisions about development of information products and data bases 
could be based upon data rather than conjecture. As a result, the decision was made to 
conduct the studies by telephone in an attempt to spP.P.d up the data collection process. 
Interviewing by telephone also had the result of improving the response rates (over those 
using a mail questionnaire). 

Thus, these factors dictated the final study design: a broad-based study (the final num
ber of groups included, 86, was determined primarily by the number of meaningful sample 
frames that could be constructed) to collect qualitative data by obtaining completed 
telephone interviews, with approximately 9 randomly selected respondents from each of 
the 86 groups being interviewed. 

Impact on Questionnaires 

As a result of using telephone interviews to conduct the studies, it was necessary to limit 
the number of questions to be asked. Telephone interviews had to be kept relatively 
short (preferably under twenty minutes) to keep the respondents from prematurely ter
minating the interview. Even if a respondent did not hang up in mid~uestionnaire, his 
attention span could be tried severely by lengthy interviews; respondents would then 
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answer questions without much thought in order to terminate the interview as rapidly as 
possible. In the final study the interviews took an average of about 18 minutes to com
plete (with a range from 10 minutes to 50 minutes) and incorporated very simple question 
formats, sometimes open-ended questions. For each of the 8.6 studies a separate and dis
tinct sample frame, letter of introduction, and questionnaire were developed and sepa
rate computer runs and analyses were performed. 

Perhaps a more important effect of deciding to do a telephone study was the necessity of 
using interviewers without solar backgrounds to conduct the study. With almost 800 
interviews to be conducted, each requiring an average of 35 to 40 minutes to complete an 
18 minute interview (due to callbacks, referrals, busy signals, wrong numbers, etc.), there 
was too much effort required to conduct the interviews using internal staff. Thus, the 
effort had to be ·contracted. The choice was whether to conduct the interviews by con
. tracting solar experts (who would not know anything about interviewing techniques) or by 
contracting a professional telephone interview firm (whose interviewers would not know 
anything about solar energy}. Due to the significantly lower cost and to the significantly 
reduced chance of biasing the responses, it was decided to use a professional telephone 
intet•view firm. 

As a consequence of this decision, there were some problems caused by using nonsolar 
interviewers to pose questions of solar experts. If a respondent asked for a question to 
be clarified, the interviewer could not assist. Instead, the interviewer could only repeat 
the question. The biggest problem involved the open-ended questions·. Sometimes the 
interviewer simply did not understand what the respondents were talking about. Inter
viewers were briefed in solar terminology and instructed to ask respondents to spell out 
words the interviewers did not understand. Nevertheless, some of the verbatims (i.e., 
quotes from the respondents that were copied down verbatim by the interviewers) were 
not intelligible. For example, one interviewer recorded "small square train feeders" 
when the respondent really said "small-scale terrain features,i' another recorded "nel 
lenses" instead of "Fresnel lenses." To minimize errors in translation, all of the ques
tionable verbatim items listed in this report were reviewed and verified by SERI teP.h
nical experts. However7 based upon listening to live interviews and compArin~ thP. results 
to the verbatims, usually the interviewers were able to transcribe the salient points of 
the responses. 

Impact on Statistical Characteristics 

The sample size of nine respondents per group was limiting for the analyst. To illustrate 
the lack of precision in the results, if five of the nine respondents answered "yes" to a 
particular question, there was a 95% chance that the true proportion saying "yes" was 
between 0.212 and 0.862. Obviously this was an extremely wic'IP. confidence interval. For 
such a small sample size, it was not feasible to make national estimates (e.g., the number 
of DOE-funded active solar heating and cooling (SHAC) researchers in the country who 
need bibliographies), and it was not meaningful to construct cross-classification tables 
(e.g., "type of information needed" versus "degree of informedness"). Because of these 
small sample sizes, the authors were sometimes forP-eci to propose hypotheses rather than 
draw conclusions. 

Nonetheless, the results were extremely useful when taken as qualitative, baseline 
results. Certain statistical tests could still be performed (see Appendix E). One could 
test whether SHAC Researchers wanted "state-of-the-art" information significantly 
more than they wanted "marketing statistics." Several tests could be made comparing 
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one group with another. Thus, one could test whether Passive Architects wanted cost 
data significantly more than did SHAC Architects. This type of comparison usually high
lighted basic differences between technologies. One could also test whether SHAC 
Researchers responded differently from All Researchers. 

Comparisons of this type were valuable for several reasons. First, they allowed the com
parison of the information needs of a.relatively unknown group against those of a more 
familiar group. For example, the information needs of Wind Manufacturers were easier 
to understand when compared to the more familiar information needs of Solar Heating 
and Cooling Manufact~rers. 

Second, if one can establish basic similarities in information habits and the types of 
information needed, it will eventually become possible to use the results of other infor
mation science studies. For example, many studies have detailed the types of informa
tion researchers need and the ways of getting information to them. Thus, if SHAC 
Researchers were quite similar in needs to All Researchers, it was an indication that 
many of the well-known findings for researchers in general may also apply for SHAC 
Researchers. · 

STUDY DEVELOPMENT 

There were several tasks which had to be completed before the studies could be con
ducted. These tasks are described in the following subsection. 

Development of Sample Frames 

Sample frame development was the single most difficult, time-consuming task in the 
entire study. As discussed in Section 2.2, the initial attempt was to obtain lists of the 
names, addresses, and phone numbers of members of as many meaningful groups as pos
sible. A total of about 86 such sample frames was the maximum that could be developed 
adequately within a reasonable amount of time. 

The services of reference and research librari~s were used in this process, much of it on 
a subcontractor bAsis. Over 200 documentary sources (printed, published, and unpub
lished sources, and data bases) were consulted. Staff searched the Solar Energy Informa
tion Center and Denver-area public and academic libraries to examine directories, 

·catalogs, periodicals, and data bases. Directories of professionals, organizations and 
associations, and solar-related individuals and groups were examined, both to obtain 
sample frames and to obtain individual names. Periodicals were searched both to iden
tify associations whose members might be eligible for sample frames and to identify 
authors who could be contacted because they represented certain target groups. Various 
data bases were identified which contained names of individuals categorized by sample 
fram·e categories (e.g.; educAtors, researchers, manufacturers). Lists of conference 
attendees were accumulated. Sample frames were also constructed by establishing 
numerous personal contacts with professional, technical, and special interest organiza
tions, with authors of solar articles, technical staff at SERI, federal offices, publishers, 
solar groups, at least 30 state solar and state energy offices, etc. 

Both the Mid-American Solar Energy Complex and the Northeast Solar Energy Center 
were subcontracted to provide additionai names and addresses. Western SUN also 
provided many names on a voluntary basis. The Southern Solar Energy Center was asked 
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to participate on either a contractual or a voluntary basis, but declined. Additionally, 
the Technical Information Dissemination (TID) program subcontracted a consulting firm 
to develop lists of members of the solar community. Although the resulting lists were 
significantly smaller than had been anticipated, they provided valuable backup informa
tion for some sample frames. The National Solar Heating and Cooling Information 
Center provided several of the data bases and other lists used. 

It sometimes occurred that the person contacted was. not in the presumed field; for 
example, an installer was no longer involved with solar energy. The proportion of the 
time that this or a similar sample-frame error occurred has been calculated for each 
group and is included in the section documenting the results for the group. Sample frame 
error included such factors as no known telephone number, individual not in the specific 
field or employment sector, etc. Averaging over all groups, 20%-25% of the candidates 
in the sample frames were no longer valid. 

PJlnt TP.Sti!£ 

In August 1979 Market Opinion Research (MOR) conducted a pilot test by doing telephone 
studies of 10 groups (9 respondents for each). The groups were: 

• Wind: Engineers, 

• Wind: County Extension Agents, 

• Active Solar Heating and Cooling: DOE-Funded Researchers, 

• Active Solar Heating and Cooling: Installers, 

e Active Solar Heating and Cooling: Utilities, 

• Active Solar Heating and Cooling: Educators, 

• Active Solar Heating and Cooling: Commercial Building Owners, 

• Passive Solar Heating and Cooling: Equipment Manufacturers, 

• Solar Industrial Process Heat: Industrial Engineers, and 

• General Solar Energy: Lawyers. 

These groups were selected specifically to test a range of questionnaires, the peculiar
ities of selected sample frames, and the receptiveness of certain target groups to tele
phone interviews on solar energy. The persons contacted in the pilot were not contacted 
in the full study. 

The pilot test proved very useful. There were no major revisions resulting, but several 
refinements improved the interview procedure and the. questionnaire content and 
format. The interviews were completed within a reasonable time, an average of about 
18 minutes per interview. The most important finding of the pilot test was the enthu
siasm of the respondents for solar energy. Most respondents were very cooperative and 
were excited about receiving solar information. Because of this attitude, interviewers 
had no difficulty in getting respondents through long lists of information products and 
sources or in keeping respondents on the telephone to finish the interview. 

SERI personnel visited MOR while the pilot test was being conducted, personally partici
pating in monitoring interviews, reviewing tape recordings of previously conducted inter
views, and debriefing interviewers. Based upon these inputs, several changes were made 
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in the basic questionnaire concept, resulting in changes for each of the 86 distinct ques
tionnaires. Among these changes were: the addition of a question designed to defuse the 
respondent by allowing expression of the respondents individual concerns; deleting two 
questions which were not working; changing the sequence of a few questions; making a 
few small wording changes to sharpen questions, and changing MOR's suggested question
naire format in order to minimize interviewer errors. 

Upon realizing that there was more sample frame error than had been anticipated, the 
screening procedure was revised to a double screening procedure. Only people who said 
they needed solar information within the next year, and who were truly in the proper 
group (e.g., "an architect doing work in passive solar heating and cooling") were to be 
interviewed. The rules for handling referrals were revised to allow interviews with 
intraorganizational referrals only. 

Perhaps the most important change was in · the interviewer training procedure. More 
specific instructions were developed for each question so that the interviewers would 
know the real point of the question, would ask the question properly, and would know 
what to emphasize. Lists of words being mispronounced by the interviewers were 
developed. Specific interviewers with pronunciation problems were singled out for addi
tional coaching. Because of the interviewers' lack of familiarity with solar energy 
terminology, glossaries and other background information on solar energy were provided 
for interviewers. 

Interviewer Training and Monitoring 

The MOR interviewers used for these studies were all experienced interviewers. They 
went through three separate training sessions: a pilot test briefing, a pilot test debrief
ing (with question and reaction session), and a full study briefing. The full study briefing 
was held in four separate sessions so that the interviewers could be trained in small 
groups. SERI representatives were present for and assisted with the second two sessions. 

These training sessions covered the purpose of the study, question wording, recording 
procedures, the screening procedure, and pronunciation of unfamiliar words. The training 
was built around the use of an annotated briefing questionnaire. Notes concerning each 
question were written on 8 questionnaire which the interviewer studied during the brief
ing. Additional written materials covered included a list of solar energy terms, a list of 
common solar acronyms, and a list of words for pronunciation reminders. 

Randomized Selection of Respondents 

Once the sample frames were developed for each group, a random sample of 30 to 40 
potential respondents was drawn by systematic sampling. (If the sample frame for a 
group only had 30 to 40 names in the beginning, this step was omitted.) These reduced 
sample frames were then forwarded to MOR. At MOR, these randomly selected names 
were put through a second randomization process which assigned the order in which these 
names were to be called. The MOR process used systematic sampling to identify the 
first nine candidates for interviewing; the total number of potential candidates was 
d~ided by nine to obtain "i," the "skip interval." Starting from a random point (R}, every 
it name then became one of the first nine candidates. 

An initial call and up to two callbacks (at different times of day on different days of the 
week) were made, attempting to reach each designated respondent. If an interview was 

229 



s=~~~-~-------------------T_R_-7_47 

not completed after three attempts, the interviewer took the questionnaire to the inter
viewing supervisor.. The supervisor the{h designated the next person in the sequence m 
the substitute candidate: if the (R + i) person could not be reached, the (R + i + 1) 
became the replacement candidate. If after three attempts to reach the subs\\}ute, no 
interview was completed, this process was repeated. (This time the (R + i + 2) person 
would become the candidate, etc.) For the entire study, 5496 of the completed inter
views were with the originally designated respondent and 2696 were with the first substi
tute. The remainder were completed with a second or higher substitute. 

There is evidence that for some sample frames MOR did not use a ~andom ~tarting poi\\t 
to commence the skip interval, but instead used the sequence of 1 s , (1 + i) , (1 + 2i) , 
etc. names for initial candidates. Such a practice clearly does not conform to profes
sional standards. This practice was not critical in those of the sample frames with a 
large initial size or no particular order, since SERI did a valid random subsampling to 
reduce the sample size to 30 or 40. In small sample frames or in frames with a definite 
pattern, however, this procedure could have caused biases. All seven of the Cooperative 
Extension Service sample frames were arrs.nged in a state-by-state order. As a result of 
not randomly changing the starting point, there was a strong tendency towards sampling 
from the same states for these sample frames. The final distribution of CES respondents 
by state is shown in Table B-1. Some clustering did occur for some states. Thus, for 
these groups results were geographically biased. 

STUDY PROCEDURE 

The procedure was the
1
same for each study. Each of the potential respondents was sent 

a letter of introduction one to three weeks before they were telephoned (see 
Appendix C). This letter explained that the person was selected as 'a candidate and may 
be called by MOR, that MOR was calling for SERI, the purpose of the call, the type of 
information being sought, and that the respondent's identity would be kept conficiP.ntie.l. 

The telephone interviews were conducted in one of MOR's two telephonP. rooms, with 
each individual interviewer in an acoustically insulated booth. Throughout the study, 
interviews were monitored by MOR's phone room supervisors. They were responsible for 
randomly listening to interviews to determine whether the operators were conducting the 
interviews correctly. If mistakes were being made, the supervisor explained the proper 
procedure to the interviewer. The supervisors were able to monitor calls without the 
interviewers knowing they were being monitored. 

Candidates were telephoned during business hours (except for homeowners who were 
called during the early evening and weekends). If the interview candidate could not be 
contacted in the initial call, as manv as two additional callh8cks were made. These call
backs were made at different times. of the day and on different days of the week. If no 
interview was completed after three attempts, a substitute candidate replaced the initial 
candidate and the process started over. If a secretary indicated the candidate would be 
in later at a specified time ~dday, the callback was scheduled accordingly. If a candi
date was too busy to talk when initially contActed, an appointment was made to call back 
at a specified time. Only 3% of the candidates contacted refused to be interviewed or 
terminated the interview before it was completed. Once a candidate was contacted, a 
screening procedure. was used to verify that the respondents being interviewed actually 
represented the group to which they ostensibly belonged. For example, a respondent who. 
was presumably an educator teaching courses in SHAC was read the following statement 
at the beginning of the interview: · 
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Table B-1. COOPERATIVE EXTENSION SERVICE (CES): STATES REPRESENTED 

State 

Alabama 
California 
Colorado 
Connecticut 
Delaware 
Georgia 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maryland 
Michigan 
Minnesota 
Missouri 
Montana 
Nebraska 
New Mexico 
New York 
N. Carolina 
Ohio 
Oklahoma 
Oregon 
S. Carolina 
S. Dakota 
Tenn~ssee 
Texas 
W. Virginia 
Sample Size 
by Technology 

Total States 
Represented 

IN SAMPLF..Sa (Number of respondents) · 

County Agents State Specialists All 
C.ES 

Bi~ Pas-. Ac-
mass Wind APH sive tive Total Info. Agri. Total 

1 
1 
1 

1 
2 1 

1 'l 

1 

1 

1 

1 

1 
1 

1 

1 

1 

1 

9 9 

8 9 

1 

2 

1 

1 

1 

1 
1 
1 

9 

8 

1 

1 

1 

1 

1 

1 

1 

1 
1 

9 

9 

1 

1 

1 

1 

1 
1 

1 

1 

1 

9 

9 

2 
1 
2 

1 
1 
1 
5 
1 
3 
2 

1 
1 
2 
1 
2 
3 
1 

2 
2 
1 
1 

3 
3 
3 

45 

24 

1 

1 

1 
1 
' 
1 

1 

1 

1 

1 

9· 

9 

2 
1 
2 

1 1 
1 1 1 

1 
1 2 3 

1 
5 
1 
3 

1 2 4 
1 1 

- 1 
1 2 3 

2 
1 
2 

1 2 5 
- 1 

~ 2 2 
2 

- 2 
1 2 

1 
1 ' 1 1 

1 4 
3 

1 1 4 
1 1 . 1 

9 18 63 

astates not represented in any CES samples are: Arizona, Arkansas, Florida, . Maine, 
Massachusetts, Mississippi, Nevada, New Hampshire, New Jersey, North Dakota, 
Pennsylvania, Rhode Island, Utah, Vermont, Virginia, Washington, Wisconsin, and 
Wyoming, plus Alaska and Hawaii which were not included in the sample frame. 
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Hello (respondent's name). This is (interviewer's name) of Market Opinion 
Research. A week or so ago you were sent a letter from the Solar Energy 
Research Institute describing a survey of solar energy information needs 
and requesting your participation. · 

Your name has been provided to us as someone who has been teaching 
courses related to active solar heating and cooling. Is that correct? 

If the respondent answered "yes," the interview continued. If the respondent answered 
"no," then the respondent was not interviewed but instead was asked if there was another 
person within the same university who was teaching courses related to SHAC. If the 
initial candidate could give the name of another person, the referral person (or 
"referral") was called as a substitute for the initial candidate. If no intraorganizational 
referral was given, another candidate was telephoned. 

A secona screen was used to eliminate those people who did not feel they would be 
needing information in the near future. For example, SHAC respondents were asked the 
following two questions: 

• In the next year do you expect to need information on active solar heating and 
cooling systems for your job? 

• In the next year do you expect to need information on active solar heating and 
cooling systems outside your job? 

For all respondents other than SHAC users, these questions were asked at the beginning 
of the interview and if the answer to both questions was "no," the interview was ter
minated and a substitute candidate telephoned. No request for a referral was made. 

Once an interview was completed, the questionnaire was reviewed for completeness by 
the phone room supervisor. Incomplete questionnaires were returned to interviewers to 
recall the respondents. 

Completed questionnaires were forwarded from the phone rooms to the Coding Depart
ment where they were checked in and assigned a unique identification number. They 
were subsequently sent to the Data Entry Department where they were keyed directly 
into computer data files~ Since no computerized editing system could prevent the incor
rect entry of a data value that was within the proper range (e.g., entering a "3" when the 
correct number was a "2," but where the numbers "1," "2,11 "3," and "4" are all valid num
bers), SERl did a random sample of supposedly correct values to verify that they were 
correct. Out of 225 allowable values reviewed, only 1 had been incorrectly entered. 
Once the data were entered on the computer file, data tables were printed and analyzed. 

Nonuniform Group Sample Size. The study was originally designed to sample nine 
respondents from each group. For most groups this was done correctly. Upon analysis of 
the completed questionnaires, however, it was sometimes apparent that a respondent 
obviously belonged in a group other than the one in which originally sampled. This was 
generally due to two simultaneous errors: a sample frame error and a screening error. 

First, the person was included on the wrong sample frame. For example, a person listed 
as doing non-DOE-funded research could have received DOE funding after the sample 
frames were completed. Second, the screening process did not successfully remove this 
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person from the non-DOE-Funded Researchers: instead the interview was completed. 
During the interview the respondent mentioned that he was receivil)g DOE funds for his 
research. As a result the analyst received eight interviews completed with Non-DOE
Funded Researchers and one completed with a DOE-Funded Researcher< 

For such· cases, the dissimilar interview was removed from the original group (in the 
example above, the Non-DOE-Funded Researchers). If there was another group into 
which that interview naturally fit (above, the DOE-Funded Researchers); the interview 
was included with the interviews for the second group. Although the added interview did 
not have exactly the same probability of selection as did the original interviews, the 
resulting inaccuracy was minimal given the qualitative nature of the data. 
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All potential respondents from the initial sample frames were sent the following letter 
(see. Fig. C-1) .from one to three weeks prior to being contacted by telephone. There are 

. three phrases (underlined in this example) which were changed to describe the group and 
the solar' technology. For example, "a researcher" was changed to read "a manufacturer" 
or "an educator," etc., as appropriate for the specific sample frame. Similarly~ "passive 
solar heating and cooling" read "photovoltaics" or "wind energy systems," etc., according 
to the technology about which this potential respondent was to be interviewed. About 
3,500 such letters were mailed over a period of several weeks. Less than 100 were 
returned as undeliverable. 

It should be noted tllat in cases where the actual respondent was a referral, the respon
dent had not necessarily received this letter. 

There were numerous telephone calls to SERI from people who had received this letter. 
Most volunteered they were eager to participate (and concerned that they had not yet 
been called) or that they wanted study results. A few volunteered referrals or gave the 

·best times for them to be called. · 
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September, 1979 

Dear Colleague: 

The Solar Energy Research Institute (SERI) is currently developing a Solar Energy Infor
mation Data Bank (SEIDB). The SEIDB is designed to include many categories of solar 
information and will serve the needs of a variety of groups: among them, resear~hecs, 
manufacturers, architects, builders, lawyers, and homeowners. Services provided to you 
by the SEIDB may include an inquiry response service, computer access to models or 
large sets of data and free brochures, handbooks, etc. 

.. 
The U.S. Department of Energy has defined solar energy as encompAssing teehnologi~?$ 
which involve both direct and indirect uses of sunlight; infamation fa all of the follow-
iltg technologies will be included in the SEIDB: · . 

Solar heating and cooling (active) 
Solar heating and cooling (passive) 
Solar agricultural process heat 
Solar industrial process heat 
Wind energy conversion systems 
Biomass energy systems 
Photovoltaics (direct conversion of sunlight to electricity) 
Ocean energy systems 
Solar thermal electric power 
Solar energy storage 

So that this data bank can be developed to meet your present or future solar information 
needs, SERI is surveying information users like yourself. You have been selected as a 
candidate for this interview because you are a researcher with an active or potential 
interest in passive solar heating and cooling. · 

We believe your participation in this survey will be beneficial to you and to the country, 
If called, you will have an opportunity to express your opinions and to define your solar 
information needs. This will help us ensure that the data bank will be responsive to the 
needs of researchers as well as those of other groups. · · 

Market Opinion Research of Detroit, Michigan, has been chosen to conduct this survey 
for S.EH.I. A trained interviewer may contact you within two weeks to interview you. 
The-telephone interview will last no more than 20. minutes. You can be assured that your 
responses to this survey are strictly confidential. No names will be used in reporting the 
results. 

If you have questions about this survey, its purpose, or the interview methods to be used, . 
please feel free to contact me at (303) 231-1155. Thank you for yoilr assistance. 

Sincerely, 

~/.~ 
Barbara L. Wood, 
Staff Market Research Information Specialist, 
Information Dissemination Branch, 
Information Systems Division 

Figure C-1. Letter of Introduction 
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APPENDIX D 

STUDY QUESTIONNAIRE 
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A different questionnaire was developed for each distinct group in this study. These 
questionnaires were very similar, however, in that the same type pf information was 
being sought from each of the groups. ·The individual questionnaires were developed by 
constructing a core questionnaire, then making appro-priate revisions, additions, and dele
tions to produce a distinctly tailored questionnaire for each group. 

Two sample questionnaires are provided in this appendix. A version of the first (Fig. D-1) 
was used for all samples except for users of solar systems (homeowners, building and 
plant owners/managers.) The second (Fig. D-2) was used only for users. The basic dif
ference is that phraseology was changed for users so that their queries were related to 
information about the period of time their system was being c.onsidered for purchase or 
was under construction. The question numbering system for the user questionnaires 
follows that of the standard core questionnaire, although the sequence does not. For 
example, question Bl-6a of the user questionnaire is similiar to question 6a of the stan
dard core questionnaire. 

The questionnaires used in the active solar heating and cooling (SHAC) technology study 
were very similar to those used for the other studies. The two instruments which follow 
(see Figs~ D-1 and D-2) contain references to SHAC technologies in Questions 1 through 
9. Questionnaires that were 'used for respondents from other technologies substituted 
references to their appropriate technologies instead of to SHAC technologies. 

Certain variations were made in the SHAC technology questionnaires for different SHAC 
technology groups in Questions Sa, Sb, and 11, in that certain items were not asked of 
groups if the item seemed inappropriate •. For example, SHAC Researchers were not 
asked Question Sb (11) about "how to market," and SHAC Distributors were not asked 
Question 11 (7) about SSIE. While it would have been less complicated to have all ques
tions asked of all respondents, concern over questionnaire length and the desire to avoid 
asking questions that were not relevant to the group led to deleting questions wherever 
possible. Questions· that were not asked of each group may be noted in the data tables 
(Appendix F) whenever an individual group shows no entries for that item. 

Slight variations in wording were made on the questionnaire of each individual group. 
For example, in Question 11 (18), which asked if information had been obtained from "a 
public utility company," the phrase "other than your employer" was inserted for SHAC 
Utility Representatives. 

Standard Core Questionnaire 

Question 5. This question asked, "What is the most important information that could be 
provided to you about active solar heating and cooling?" This question allowed respon
dents to volunteer the information need that came to mind spontaneously, without 
reflecting any of the biases of the questionnaire designers as to what was the most 
important. Most of the time, however, it did not result in an answer which could be 
compared to another respondent's answer; for nine respondents, there were typically 
seven or eight distinct answers given. Since each respondent did not rate these items, it 
was impossible to determine which of these information needs was the most important. 
Afforded a second thought, respo_ndents often gave items they had mentioned as "most 
important" in Question 5 a lower rating in Question 8 than they gave to items that they 
had not even mentioned in Question 5. As a result, the data from Question 5 could not 
provide a valid measureiT)ent of the most important information items which could be 
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1. In the next year, do you expect to 
need information on active solar 
heating and cooling 

·2. To what extent are you currently 
involved with active solar heating 
ana COOling'! Would you say you are: 

(a) For your job? Yes •••.•• 

(b) Outside of 
your job? 

No • • • _. • 
Don't know. 
NA • • • 

Yes. • • . 
No • • • • 
Don't know 
NA •.•••• 

Cd 1 

~-~-~ (IF "YES" 
.2 ]iO EITHER, 
. 8 CONTINUE. 
• 9 THERWISE 

TERMINATE) 
111. 31 
• 2 32 
• 8 

9 

Very involved. • • • • • • • 4 
Moderately involv~d, nr. • • 3 
Slightly involv~d •••• , , , , • 2 
Not at a11 involved (VOLUNTEERED). 1 • 
Don't know • • •••• 8 
N,4. •••••.••••••••••• 9 33 

3. What are you doing in the field of active solar heating and cooling? (ASK AS 
OPEN END) 

4. How· well informed would you say Very informed. • • • • • •. • • • • 
Moderately informed, or., ••• , • 
Sli!lhtly informed ••••••.• 
Not at all informed (VOLUNTEERED). 
Don't know. 

. 4 
3 
2 
1 

5. 

you are about active solar heating 
and cooling? Would you say you are: 

NA. • • • • • • • • • • • • • . 
.8 

••• 9 

What is the most important information that could be provided to~ about active 
solar heating and cooling? (INTERVIEWER: THIS INCLUDES INFORMATTrni WHICH COULD 
BE PROVIDED BY AN INFORMATION CENTER) 

1st Mention 

2nd Mention 

Figure D-1. Questionr:-aire 
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6. 

Cd 2 
1-10 as 1 
11-58 B1k 

For which.of the following 
particularly interested in 
RESPONSE PER ITEM.] 

(1) Water heating 
(2) Swimming pool heating 
(3) Space heating 
(4) Space cooling 

areas of active solar'heating·and cooling are you 
obtaining information? [READ LIST. CIRCLE ONE 

Don't 
Yes _l!Q__ Know NA 

1 2 
1 2 
1 2 
1 2 

8 
8 
8 
8 

9 
9 
9 
9 

. ( 5) Hybrid systems (combining active and 
8 passive) 1 2 9 

Are there any other areas of active solar heating and cooling for which you 
are especially interested in obtaining information? · 
( SPEC_IFY) 

(1st Mention) 

(2nd Mention) 

59 
60 
61 
62 

63 

64-75 B1k 
76 Cd II 

77-80 Job# 
Cd 3 

1-10 as 1 
11-43 B1k 

44 C+V 
45-51 B1k 

7. · Wliat publications have you read in the 
past six months that include 1nformation 
on active solar heating and cooling? 

None. 

Read, but can't. remember titles 
(VOLUNTEERED) . 

001 

002 

Read too many to name 
(VOLU~TEER~D) . 

(ASK) Which are most important? 
(RECORD TITLES) 

Names publications. 
·(RECORD TITLF.S) 

1st Mention. ______ .;__ __________________ _ 

2nd' Mention. ____ ~ _____ .;__ ______________ _ 

3rd Mention·--------------------------

52-54 

003 

004 

CL 

55-75 Blk 
76 Cd II 

77-80 Job II 

Figure D-1. Questionnaire (continued) 
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Cd 1 

8a. I will read a list of potential information products on active solar heating and cool
ing. For each; please tell me how useful that information would be to you. Would the 
following be: essential, very useful, somewhat useful, o~ not at all useful? [READ 
LIST. ROTATE. CIRCLE ONE RESPONSE PER ITEM]. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

Essential 

A bibliography of general readings 
on active solar heating and cooling 4 

A list of sources for information on 
active solar heating and coolin~. , ·4 

A calendar of upcoming solar 
heating and cooling conferences and 
programs. • • • • • 4 

Diagrams or schematics of an active 
solar heating and cooling system •• 4 

A non-technical description of how 
a part1cular active solar heating 
and cooling system works~ ••••• 4 

A technical description of how a 
particular active solar heating and 
coo 1 i ng system works. • • • • • • 4 

(7) Lists of local lenders, insurers, 
builders, engineers, installers or 
distributors for active solar 

Very 
Useful 

3 

3 

3 

3 

3 

Somewhat 
Useful 

.2 

2 

2 

2 

2 

Not 
At All 
Useful 

1 

1 

1 

1 

1 

1 

Don't 
Know 

8 

8 

8 

8 

8 

8 

NA 

9 

9 

9 

9 

9 

43 

44 

45 

46 

47 

48 

heating and cooling. • • • • 4 3 .2 1 0 9 49 

(8) 

. ( 9) 

-(10) 

_(11) 

Solar heating and cooling 
des1gn hanaoooks, 1nstallation 
handbooks or reference tables. 

A list of technical experts in 
active solar heating and cooling •• 

Manual methods for sizing and pre
dicting the engineering performance 
or life cycle costs of active solar 
heating and cooling systems •••• 

Computer models for sizing and pre
dicting the enginP.P.ring r~rformanc& 
or I i fe cycle costs. • •••• 

4 3 2 

4 3 2 

4 3 2 

4 3 2 

Figure D-1. Questionnaire (continued) 
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1 8 9, 50 

1 8 9 51 

1 8 9 52 

1 8 9 53 
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Cd i 
8b. I w,ill next read a list of types of information on· active solar heating and cooling. -......._ 

For each, please tell me how useful infonnation of that type would be to you. Would 
the following be: ·~ssential, very useful, somewhat useful or not at all useful? 
'(READ LIST. ROTATE. CIRCLE ONE RESPONSE PER ITEM). 

Essential 

. (1) Educational institutions and~ther 
organizations offering courses on 
active solar heating·and cooling ••• 4 

(2) 

(3) 

(4) 

Solar heating and cooling research 
currently in .Progress. ; •• 

The state-of-the-art in active 
solar heating and cooling ••• 

Costs and performance of solar. 
heating and cooling installations. 

4 

4 

(5) Costs of installing and operating a 
solar heating and cooling system 
compared to a conventional sy'stem •• 4 

(6) Local building codes or other regula
tions affecting siting or installation 
of.solar heating and cooling systems.4 

(7) Tax credits, grants, or other econ
omic incentives for active solar 
installations. • • 4 

(8) Standards, specifications, or certi
·fication programs for active solar 
equipment and installations. • • • 4 

( 9) Marketing statistics and sales .pro-
jections for solar equipment. • • 4 

(10) Solar heating.and cooling programs, 
research, industries and markets 

( 11) 

(12) 

outside the United States.· • • • 4 

Information on how to market and sell 
solar heating and cooling systems, in
cluding guidelines ori obtaining finan
cial support. • • • 4 

Institutional, social, environmental,' 
and le9al aspects of solar applica-
tions. • • · 4 

(13) Expected major developments in active 
solar heating and cooling during 
the next ten years. • • • • 4 

(14) Climatological data such as wind 1 

weather, or amount of sunshine. • • 4 

Very 
Useful 

3 

3 

3 

3 

3 

3 

3 

3 

3. 

3 

3 

3 

3 

3 

Not 
Somewhat At All Don't 
Useful . Useful Know 

2 1 8 

2 1 8 

2 1 8 

2 1 8 

2 1 a 

2 1 8 

2 1 8 

2 1 8 

2 1 a· 

2 1 8 

2 1 8 

2 1 8 

2 1 . I a 

2 1 a 

Figure D-1. Questionnaire (continued) 
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NA 

9 55 

9 56 

9 51 

9 
sa 

9 59 

9 60 

9 61 

9 . 62 

9 63 

9 64 

9 65 

9 66 

9 67 

9 68 
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9. 

10. 

Is there active solar heating and 
cooling information which you need but 
are not able to get? 

(IF YES) .What information do vou need? 

1st Mention 

2nd Mention 

Yes .•••••.••.••• 
Yes •• (BUT CAN'T DESCRIBE). 
No •• ·• • • 
Don't know. . ...... . 

· NA • ••••••••••••• 

Cd 4 
1-10 as 1 

. 1 
2 
3 
8 11 
~ 

Verb. 

In the past year hav·e you obtained URt information, not just solar, in the fol-
lowing forms? [READ LIST. CIRCLE RESPONSE PER ITEM.] _ 1 

Don't 
Yes No know NA 

(a) On-line access to a central data 1 2 8 9 12 

bank via computer terminal 

(b) Microform from a computer, 
sometimes referred to as 
C-0-M 1 2 8 9 13 

(c) Other microforms, for example, 
microfiche, microfilm sheets or 
roll!; 1 2 8 9 14 

15-16 B1k 

Figure D-.1. Questionnaire (continued) 
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11. 
Cd 4 

Solar information refers to information about any solar technology, and 
factors which may relate to its use such as weather, economics, legislation, 
architecture, environment, etc. In the past few years, have you obtained~ 
type of solar information from any of the following sources? [READ LIST.· 
CIRCLE ONE RESPONSE PER ITEM.] 

(1) Your organizational library or a local library ••• 

(2) A public utility company ••• 

(3) An installer, builder, designer or manufacturer of 
solar systems ••• 

1 

1 

1 

(4) Workshops, conferences or.training sessions. • • 1 

(5) A commercial data base, for example, Lockheed, SOC, BRS. 1 

(6) A Federal library or information center, for example, the 
National Agricultural Library or the Environmental Data 
System. • • 

(7) . Smithsonian Science Information Exchange (SSIE) 

(8) The Government Printing Office (GPO) •• 

How would you evaluate the service you received fro~ GPO? 
Good 3 
Fair . '-i-1-1 Poor 
Don't know 
NA 9 ' v 

-

1 

1 

l-1 I 
T v 

No 

2 

2 

2 

2 

2 

2 

2 

2 

rat are some 
of the reasons you do not ·consider their serv1ce 11 good 11 ? 

1st Mention 

2nd Mention 

(9) National Technical Information Service (NTIS) •••• 111 2 
T v 

How would you evaluate the serv1ce you received from Nf!S? 
Good. 3 
Fair L}l-1 ' 
Poor 
Don't know· 
NA 9 . v 

----
' 

What are· some. of the reasons you do not consider their service "good"? 

1st· Mention 

2nd Mention 

. 

·....._...._ -...,... 
. Fig~re 0.;.1:. Questionnaire {continued) 
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Don't 
Know 

8 

8 

8 

8 

8 

8 

8 

8 

8 

NA 

9 

9 

9 

9 

9 

9 

9 

9 

9 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Verb. 

26 

27 

" erb. 
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Yes No 

(10) Technical Information Center at Oak Ridge (TIC) ••• 111 2 
T 
v 

How would you evaluate the service you received from .TIC? 
Good 3 
Fair 1+1-1 Poor 

I . Don't know· 
NA 9 v 

What are some of the reas·ons you do not consider their service 11 good 11 ? 

1st Mention ... ~ ....... _ ................... ···-····· .. ······-.· .. ·--
2nd Mention ·-· 

·(11) National Solar Heating and Cooling Information Center •• 111 
T 

2 

I 

I 

v 
How would you evaluate the service you received from the Center? 

Good 3 
Fair 1+1-1 Poor 
Don't know 
NA 9 v 

What are some of the· reasons you do not consider their service 

1st Mentfon 

2nd Mention 

.I 

(12) R.egional .Solar Energy Centers. 

"good"? 

111 
T 
v 

2 

How would you evaluate the service you received from yonr, regi anal center? 
Good 3 
Fair 1+1-1 Poor 
Don't know 
NA 9 v 

What are some of .the reasons you do not cons1der thelr serv1ce "good'~? 

1st Mention 

2nd Mention 

Figure D-1:. Questionnaire (continued) 
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Cd 4 

Don't 
know NA. ----
8 9 28 

29 

lr erh. 

8 9 . 30 

31 

Verb . 

8 9 32 

33 

·' 

erb. 
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. Cd 4 
Don't · 

Yes No Know NA 

(13) Directly from the u. S. Department of Energy. 

(14) Radio or TV •••••• 

(15) Period1cal.s, newspapers or magazines •••••• 

(16) Pri.vate solar energy or. environmental organizations 

( 17) . State Energy or Solar Offices • • • 

1 

1 

1 

(18) Some other state or local government office or.publication 1 

(19) The local chapter or national headquarters of the Internat-
ional Solar Energy Society (ISES), including their publicat-
;ons... . . . . . 1 

(20) The local chapter or, national headquarters of the Solar 
Energy Industries Association (SEIA), i~cluding their 
publications ••••••• 

(21) NOT ASKED 

(22) NOT ASKED • 

(23 NOT ASKED • 

· (24) NOT ASKED • 

1 

Figure D-1:. Questionnaire (continued) 
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2 

2 

2 

2 

2 

2 

2 

2 

8 

8 

8 

9 34 

9 35 

9 36 

8. 9 37 

8 

8 

8 

8 

•. . . . . 

9 38 

9 39 

9 40 

9 41 

• 0 42 

• 0 43 

•••••• 0 44 

• • 0 45 

46-47 Bl k 
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Cd 4 

In conclusion. I \/Ould 1 ike to ask you som~ questions about your·sel f. Your 
ans\Jer·s \·Jill be kept completely confidential. 

Dla. Hhat is the highest level of education 
you have completed? (DO HOT REJ\D) 

• • 01 
• • 02 

8th grade or less ••••• 
So:ne high school • • • • • 
High school graduate •••• 
Post high school vocational/ 

• • • 03 

Technical ••••••••• 
Att~ndPd ~nllege/University: 

Ho.d~gt~~- ••••••••• 
AssUI::idL!! (2 .vear .1un1or/ 

Co~~munity col.lege) • 
--sachelors •••••• 

· -~~asters. • • •••• 

• 04 

05 

• OG 
• 07 
• 08 

~h.O/Doctorata • • • • • • • 09 
- -JD/LLD • lQ 

Other -----,---,..,..,..,.,..,..,,..,.,.,....---- 11 
(SPECIFY.) 

v 

Dlb. In \~hat field is your most recent degree? 

Ole. In \'/hat year did you get that degree? 

Don't know •• 
NA • • • 

(RECORD) 

"""tro\'R J 

• • 98 .. 
• 99 

D2a. Please describe your present profession by completing the follo\'ling staternent: 
"Based on my total education and experience. I no~1 regard myself professionally 
as a (an) " - " (/\VOID USING JOB TITLE IF 
POSSI llLE). 

02b. How many years have ,You been in this 
profession? (CIRCLE CODE) 

0-2. • • 
3-5. • • 
6-10 •• 
Over 10. 
NA • • • 

. •. . . 

. . . . ·. 

Figure D-1. Questi~nnaire (continued) 
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• .1 
.2 
.3 
.4 

• .9 

48-49 

Verl 

Verb 

52 
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D3. 

Cd '• 

Do you belong to any professiona'1, tcch-,-Ycs ••••••.••••••••••• 1 · 
nical, or other organizations 1-Jhich have · Yes (BUT. CAN'T NAi·tE) • • • • • .2 
an interest in solar? I Uo • • • • • • • • • .3 

Uon't know • • • ••• ·• ••• 8 
NA • • • • • • • ••••• · .9 

v 
a. What organizations? 

1st Hention 
~----~----~------~----------~----~--~-

2nd Hent ion:,__ __ _;_ __________ ..,._,.. ___________ .__:. ____________ _ 

3rd f1ent ion 
~------~----------~-----------------------

4th Mendon 
~------------------------------------------

53 

CL 

·54-69 Blk 
Thank. you very much for your time. 

Figure 0..:1:. Questionnaire (concluded) 
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Cd 2 
1~10 as 1 
11-58 Bl k 

Bl-6a.What type of solar system do you currently have? Do you have ••• [READ 
. LIST. CIRCLE ONE RESPONSE PER ITEM.] [IF RESPONDENT· OWNS OR MANAGES MORE 

tHAN ONE BUILDING WITH SOLAR, THIS QUESTION APPLIES TO ALL BUILDINGS FOR 
WHICH RESPONDENT IS CURRENTLY RES PONS I BLE'•] 

~1) WatQr hlilating 
2) Swimming pool heating 

(3) Space heating 

~~~ Space cooling 
Hybrid system, combining active and 

passive 

Do you have any other type? (SPECIFY) 

(1st Mention) 

(2nd Mention) 

Bl-6b.Was the solar system included when the 
building was first constructed or 
added later? 

Don't 
Yes No Know NA 

1 2 8 9 
1 2 8 9 
1 2 8 !9 
1 z 8 9 

1 2 8. 9 

64-75 Blk 
76 Cd # 

77-80 Job # 

1-10 as 1 
11-43 Bl k 

44 C+V 

Included at construction •• 1 
Added later ••••••••••• 2 
Some of both (VOLUNTEERED). • • 3 
Don't know. • • • · • • 8 
NA.· • • ·• • • • • • • • • • • • 9 

46-51 Bl k 

Figure· D-2. Que$,tion.nalre· 
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59 
60 
61 
62 

63 

Cd 3 

45 * 
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Cd 2 
1-10 as i 
11-58 Bl k 

B1-6a.What type of solar system do you have? Do you have •. 
LIST. CIRCLE ONE RESPONSE PER ITEM.] 

[READ 

(1) Water heating· 
(2) Swimming pool heating 
( 3) Space heating 
(4) Space cooling 
(5) Hybrid systems, combining active and 

passive 

·Do you have any other type? (SPECIFY) 

(1st Mention) 

(2nd Mention) 

B1-6b.Was the solar system included when the 
house was first built, or added ·later? 

Don't 
Yes Nb Know NA 

1 
1 
1 
1 

1 

2 
2 
2 
2 

2 

8 
8 
8 
8 

8 

9 
9 
9 
9 

9 

59 

60 
61 
62 

63 

64-75 Blk 
76 Cd # 

77-80 Job # 

Included when built •••• 
Added later ••••••••• 
Some of both (VOLUNTEERED). 
Don't know ••• 
·NA. • •. • • • • • • • • • • 

Cd 3 
1-10 as 1 
11-43 Blk 

44 C+V 

• 1 
• • 2 

3 
8 
9 

45 * 

46-51 
Blk 

Figure D-2. Questionnaire (continued) 
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B2-13.How many years have you been the 
owner of a solar system? 
(INCLUDE.YEARS WHEN SYSTEM WAS 
UNDER CONSTRUCTION.) 

3 months or less 

Cd 1 
33~34 Bl k 

Bet1~een 3 months and 1 year. 
1-3 years •• 

1 
2 
3 
4 Over 3 years 

Don't kno1~ 
.NA ••••• 

8 39* 
9 

~3-~. Know1ng wnat you now know in terms of obtaining information about acti.ve solar 
heating and coo 1 i ng systems, p 1 ease answer the fo l1 o~1i ng questions as if you 
1~ere starting over again and first considering the installation of an active 
solar heating and cooling system. · 

40=42 
Blk 

What would be the most important information product or service about active solar 
heating and cooling that you 1~ould want to have? (PROBE FOR. THO MENTIONS) 

1st 14ention 

2nd Mention 

B4-14.What is the first thing you would do to obtain information about activP. solar 
heating and cooling? That 1s, where would you go or who would you contact to 
Het the information you needed? {PROBE FOR TWO MFNTTONS) 

1st Mention 

2nd Mention 

37-38 Bl k 

Figure D-2. Questionnaire (continued) 

254 

·35 C+V 
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B2-12.Are you the original owner or m~nager of 
this or any other solar system? 

B3-13.How many years have you been 
an owner/a manager (REFER TO Q.B2) 
of a solar system? (INCLUDE YEARS 
WHEN SYSTEM WAS UNDER CONSTRUCTION.) 

Yes, original owner ••• 
Yes, original manager. 
No (TERMINATE) •••• 
Don't know (TERMINATE) 
NA (TERMINATE) ••••.• 

Cd 1 
33-34 Bl k 

.1 
• •• 2 

• .3 
•• 8 

.9 

3 months or less 
Between 3 months and 
1-~ years •••••• 
Over 3 years • 

. 10-:4~ -~1 ~ 1 
1 year. • . •• 2 
• • • • • • 3 

.4 
Don't know • • ' •• 8 
NA • • • • • .9 

B4-5. Knowing what you now know in terms of obtaining information about active solar 
heating and cooling systems, please answer the following questions as _if you 
were starting over again and first considering the installation of ·an acti.ve 
solar heating and cooling system. 

What would be the most important information product or service about active 
so 1 a.r heating and coo 1 i ng that you would want to have?· (PROBE FOR TWO. MENTIONS) 

1st Mention 
35 C+V 

2nd Mention 

B5-14.What is ihe.first thing you would do to obtain information about active solar 
heating and cooling? That is,. where would you go, or who would you contact 
to get the information you needed?. (PROBE FOR TWO MENTIONS) 

1st Mention 36 C+V * 

2nd Mention 

37-38 Blk 

Figure D-2. Questionnaire (continued) . 
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Cd 1 

a5-8a.I will read a list of potential information products on active solar heating and cool
ing. For each, please tell me how useful that information would be to~ if you were 
obtaining a new system. Would the following be: essential, very useful, some~1hat 
useful, or not at all useful? [READ LIST. ROTATE. CIRCLE ONE RESPONSE PER ITEM.] 

Not 
Very Somewhat At All Don't 

Essential Useful Useful Useful Know NA 

(1) A bibliography of general readin~s 
on aet1ve solar heating and cool1ng 4 

(2) A list of sources for information on 
active solar heating and .cooling •• 4 

(3) A calendar of upcoming active solar 
heating and cooling conferences and 
programs. • • • • 4 

(4) Diagrams or schematics of an active 
solar heating and cooling system. 4 

( 5) 

(6) 

(i) 

(8) 

( 9) 

-(10) 

_(11) 

A non-technical description of how 
a particular active solar heating 
and cooling system works •••••• 4 

·A technical description of how a 
particular active solar heating and 
~.:uu1 lng system works ••••••• 

L1sts of local lenders, insurers, 
builden, engineer·::., in::.Lall~rs or 
distributors for acti~e solar 
heating and cooling ••••• 

Solar heating and cooling design 
handbooks, installation handbooks, 
or reference tables •.•••••• 

A list or technical experts in 
active solar heating and cooling •• 

Manual methods for sizing and pre
dict1ng the engineering performance 
or life cy~le costs of active solar 
heating and cooling systems •••• 

Computer models for sizing and pre
dicting the engineering performance 
or life cycle costs •••••• 

4 

4 

4 

4 

4 

4 

j 2 

2 

3 2 

3 2 

3 2 

-~ 2 

3 2 

3 .2 

3 2 

3 2 

3 2 

Figure D-2. . Questionnaire (continued} . 
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1 'J43 

1 8 944 

1 8 945 

1 8 946 

1 8 947 

1 8 948 

1 8 94 

1 8 950 

1 8 951 

1 8 952 

1 8 
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i. 
Cd 1 

B6-8b.I will next read a list of types of information on active solar heating and cooling. 
For each, please tell me how useful information of that type 1vould be to you if you 
were obtaining a new system. Would the following be: essential, very useful, some
what useful or not at all useful? [READ LIST. ROTATE. CIRCLE ONE RESPONSE PER ITEM. 

54 Blk 

Not 
Very Somewhat At All 

Essential · Useful Useful Useful 

(1) Educational institutions and other 
organizations offering courses on 
active solar heating and coo1ing ••• 4 

(2) Solar heating and cooling research 
currently in ~regress. • • • 4 

{3) The state-of-the-art in active 
solar heating and cooling·. • • 4 

(4) Costs and perfor~ance of solar 

( 5) 

{6) 

heating and-cooling installations. 4 

Costs of installing and operating a 
solar heating and cooling system \ 
compared to a ,conventional system •• 4 

Local building codes or other regula
tions affecting siting or installation 
of solar heating and cooling systems.4 

(7) Tax credits,_grants, or other econ
omic incentives for active solar 
if1Stallations. •• 4 

(8) Standards, specifications, or certi
fication programs for active solar 
equipment and installations. • 4 

(9) Marketing ~tatistics and· sales p~o-
j~ctions for solar equipment. 4 

( 10) NOT ASKED 

( 11) NOT ASKED 

{12) Institutional, social, environmental, 
and legal aspects of solar applica-
tions. • · 4 

(13) Expected major developments in active 
sOlqr heating and cooling during 
the next ten years. • • • 4 

{14) Climatological data such as wind, 
weather, or amount of sunshine. 4 

3 2 ·1 

3 2 1 

3 2 1 

3 2 1 

3 2 1 

3 2 1 

3 2 1 

3 2 . 1 

3 2 1 

3 2 1 

3 2 l 

3 2 1 

69-75 Blk 76 Cd # 77-80 Job # 

Figure D-2. Questionnaire (continued) .. 
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Don't 
know 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

NA 

g55 

957 

958 

62 
9 

9 66 

9 67 

9 68 



$=~~~-~ _..:.._ __________________ T"--=-R"---7~47 

B7-9 • .,. When your current solar system was 
being considered for purchase, was 
there active solar heating and cooling 
1nformat1on which you needed but were 
not able to get? 

v 

Cd -1 
1-10 as 1 

-.ves . . . . . . . . . . . . . 1 
Yes •• (BUT CAN'T DESCRIBE)~ • 2 
No. • . • • • • • • • • . • • • • • 3 
Wasn't there when system was 11 

purchased (VOLUNTEERED) ••• , 4 
Dull' I. kriiiW. I e 
NJ\. I I i • • • • • • • • • . • • • • 9 

(IF YES) What active solar heating and cooling information couldn't you get? 

1st Mention 

2nd Mention 

Figure D-2. QuestioJ1naire (continued). 
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Cd 4 

38-11. Solar information refers to information about any solar technology, and . 
factors which may relate to its use such as weather, economics, legislation, 
-architecture, environment, etc. In the past few years, have you obtained~ 
type of. solar information from any of the following sources? [READ LIST. 
CIRCLE ONE RESPONSE PER ITEM.] Don't 

Yes No Know NA 

(1) Your organizational library or a local library .•• 

(2). A public utility company ••• 

1 

1 

2 

2 

8 

a· 
9 17 

9 18 

( 3) 

(4} 

(5) 

( 6) 

(7) 

(8) 

An installer, builder, designer or manufacturer of 
solar systems ••• 

Workshops, conferences or training sessions. 

A colliilercial data base, for example, Lockheed, SOC, BRS. 

A Federal library or information center, for example, the 
~ational Agricultural Library or the Environmental Data 
~ystem ••• 

Smithsonian Science Information Exchange (SSIE) 

The Government Printing Office (GPO) •• 

1 

1 

1 

1 

ill 
-1 
v 

2 

2 

2 

2 

2 

2 

8 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

9 

How would you evaluate the service you received from GPO? I 

19 

20 

21 

22 

23 

24 

Good 3 I 
~~~~ III-

1 

25 
Don't know o I 
NA . 9 V --~~......:.___ __ _ 

I\ What are some of the reasons you do not consider their service "good"?: 

l·lst Mention·--------------------...-------

/ ,.2nd Mention. _________________________ _ Verb 

'-------------===~---------------------------------
(9) National Technical Information Service (NTIS) •••• i=fi 2 8 9 26 

How would you evalua£e the 
v 

ser·11 ce you 
Good 
Fair 

received rrom NTIS? I 

. Poor 
Don't know 
NA 

lt·h 1
27· 

9 'I ~ I I 
~------

1 ll....,..,.'tJh,....a""'t-· -a-re_s_o_m_e -o""'f,........,th,....e_r_e_a s_o_n_s_y_o_u---.do_n_o..,..t-co-n-s""'i ...,.de_r_t.,....h-e ,.,..... r-s-e -rv-i,....c_e_,.." g_o_o....,.d""'' 1=-. -----~ I 

I j 1st Mention·----~--------------------- liver!: 

I I II 
,.,2nd ~1ention. ____________ ......... _____________ 11· 

II II 
Figure D-2. Que$tionnaire (continued)· 
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Yes No 

Cd 4 

Don't 
know NA ----

(10) NOT ASKED ••••••••••••••••••••• 0 za 
29 Blk 

(11) National Solar Heating and Cooling Information Center .• ,-11 
T 

2 8 9 30 

How would you evaluate the serv1ce you 
C1oorl 
Fair· 

received from the 

Poor 
Don't know 
NA 

3 

ITI +-1 
9 v 

v 
Center? 

31 

!
.What are some of the reasons you do not consider their service "good"? II 

1st Mention·---------------------------------------------------11 IIVerb 
2nd Mention·---------------------------------------------------

1 I 

'------------------~--------------------------1 
(12) Regional Solar Energy Centers ••. ,-1-l 2 -, 

v 

8 9 32 

How would· you evaluate the service you received from your region a 1 center? I 
Good 3 1 

F.air 121 I 
Poor 1--l-. -~ ~~ 
Don't know. o I 

------~------------------~N~A~--------~9--~V-----------------------------

~~ at are some o t e reasons you o not ? 

!.
Verb 

2nd Mention ----------------------------------------------------

1st Mention -----------------------------------==---------------

'-------------11 

Figure D-2. Questionnair~ (continued) 
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68-:-11. (Cont 'd) Don't 
Yes No . Know NA 

(13) Directly from the U. S. Department of Energy. 

(14) Radio or TV • • • •• 

(15) Periodicals, newspapers or: magazines •••••• 

(16) Private solar energy or environmental or-ganizations 

(17) State Energy or Solar Offices • • 

1 

1 

1 

(18) Some other state or local government offic~ or publication 1 

(19) The local chapter or national headquarters of the Internat
ional Solar Energy Society (ISES), including their·publicat
i ons. • • • • 1 

(20) 

(21) 

(22) 

The local chapter or national headquarters of the Solar 
Energy Industries Association (SEIA), including their 
publications ••••••• 

Your State Solar Society or Association 

NOT ASKED ·, 

( 23 NOT ASKED 

( 24) NOT ASKED • 

None. 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

69-7. What publ'ications have you read in the 
past six months that include inforination 
on active solar heating and cooling? Read, but can't remember titles 

(VOLUNTEERED) 

1- Read too many to name 

8 

8 

8 

8 

8 

8 

8 

8 

8 

9 34 

9 35 

9 36 

9 37 

9 38 

9 39 

9 40 

9 41 

9 42 

0 43 

0 44 

0 45 

• 001 Cd 3 

002 

I (VOLUNTEERED) 003 
(JI.SK) Which are mo:;t important? 
(RECORD TITLES) 52-54 

v 

Names publications. 
(RECORD TITLES) 

1st Mention 
·------~--------~-----------------------------------

2nd Mention 
----------------------------------~-----------------

3rd Mention ·-----------------------------------------------

55-75 Blk 76 Cd * 77-80 Job# 

Figure D-2. Questionnaire (continued) 

261 

004 

CL 



$=~~~-~ -------------------T=R.:;_-7.:..,=.47 

Cd 4 

In conclusion, I ·..iould like to ask you some questions about·yourself. Your 
answers will be kept completely confidential. 

. Dla. What is the highest level of education 
you have completed? (DO NOT. READ) 

8th grade or less •.••• 
Some high school •••••• 
High schoo 1 graduate • ; • 
Post high school vocational/ 

Technical ••••••••• 
Attended college/University: 

01 
02 
03 

No degree. • • • • • • • ~ • • 

04 

05 
A~~u~iaL~ (2 year jun1or/ · 

Community college) 
-Bache 1 or.~.· • • • 1 1 1 1 , , 

~Ma~tin: •... 
--Ph.D/Doctorate 

•• 06 
07 

• 08 
•• 09 

10 ~-- -JD/LLD • • 

I 
I_ Other _.----r{ s1"'?'ii"E7"'C Tlf F"UY") --- ll 

· Don't know 98 
V NA •• , • • • • • • 99 

D lb. In what .fie 1 d is your most recent degree? 
{RECORD) ~ .. b 

~-----------------------------------------------------------------------------1 

IDle. In what year did \you get that degree? I 
I (YEAR) I ~0-51 
I t--

810-1. In the next year do you expect to need additional active solar heatinq gnd coo1-
1ng 1nformation •••••• 

(a) On your job? Yes . 
No. . 
Don't know. . 
NA. . . . . 

(b) Out~ ide of you!" 
job? Y~os 

No. . 
Don't know. 
NA. . 

D2a. Please describe your present profP.ssinn by c:ornpleting thi following !itatcmcnt: 
"Based on my total education and experience, I now regard· myself professionally 
as a (an) " --- " (AVOID USING JOB TITLE IF 
POSSISL::). 

Figure D-2. Questionnaire (continued) 

262 

ed 1 

1 
2 
8 31 
9 

1 
2 32 
8 
9 

'Ed 4 

Verb. 
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03. Do you belong to any professional, tech-1--Yes •...••.•• 
nical, or other organizations which havel Yes (BUT CAN'T NAME) 
an interest in solar? No •••. 

a. What organizations? 

I 
Don't know 
NA •• 

v 

1st Mention. ____________________ _ 

2nd Mention 
·----------~----------

3rd Mention ·---------------------
4th Mention. ____________________ _ 

. Thank you very much for your time. 

Figure D-2. Questionnaire (concluded) 
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provided to the respondent. Therefore, this report refers to the responses to Question 5 
as "information which was important for the respondents to obtain." 

Question 6. In this question, a list of different active solar heating and cooling applica
tions was read to the respondent, and the respondent was asked'which application he was 
particularly interested in obtaining information for. After this was completed, respon
dents were asked "Are there any other areas of .active solar heating and cooling for which 
you are particularly interested in obtaining information?" Responses to this question fell 
into one of two areas: additional SHAC applications of interest or specific types of 
information wanted. The former were discussed with other results from Question 6; the 
latter were included with the responses from Question 5. 

Question 8. In this question a list of up to 25 specific information products or types of 
information was read to the respondent. The respondent ratP.n P.ar.h item a.S "essential," 
"very useful," "somewhat useful," or "not at all useful" as it applied to himself. In con
trast to Question 5, this question assessed each respondent's ratings for each of a set of 
items that the study designers thought might be important to the respondents. Ques
tion 8 did not allow respondents to add and rate items not already on the list. To reduce 
the possibility of introducing bias due to item order' within Question 8, the interviewers 
rotated their starting point by randomly selecting which item would be read to the 
respondent first. Items in Question 8a were rotated separately from those in 
Question 8b. 

Question 9. This question asked, "Is there any active solar heating and cooling informa
tion which you need but are not able to get?" Unfortunately, this question just did not 
work. Answering Questions Sa and 8b required the respondent to assign a rating to each 
of 22-25 information items. By the time the respondents had completed Question 8 they 
were usually starting to get fatigued with the interview. As a result many did not answer 
Question 9 at all. 

Question 11. In this question respondents were not asked if they had obtained solar 
Information from :S.KH.!. The principal reason was the probability of obtaining bjased 
responses. All respondents had received a letter describing the SEIDB and introducing 
SERI. It was felt that many respondents would attempt to encourage information flows 
from SERI by responding positively when asked whether they had used SERI as an infor
mation source-whether or not they actually received information directly from SERI. 
Since explaining the nature of SERI and the SEIDB was necessary to promote a good 
response rate, no questions about SERI were included. f1 

· In Question 11, items 21-23 require some explanation: they are shown as "NOT ASKED" 
on the sample questionnaire (readers may note that data for itP.ms ?.1-?.3 does ocl!ur on 
the tables in Appendix F for some groups). These items were left open for the inclusion 
of specific organizations which seemed most appropriate for each group. Table D-1 lists 
the organizations, the respondent groups, and the question numbers for each item used 
for the groups covered in this report. 
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User Questionnaire 

Bl-6a. Users were asked about their present system, rather than areas of interest; the 
list differs somewhat from Question 6 of the standard questionnaire. 

Bl-6b and B2-13 (Homeowners) and Bl-6b, B2-12 and B3-13 (Owners/Managers)~ Asked 
only of users. . 

B3-5 and B4-14 (Homeowners) and B4-5 and B5.:.14 (Owners/Managers). These questions 
. differ from the standard Question 5 in that the user respondent is asked about 

information and information sources that would be sought out if the system were 
currently being considered for purchase or construction 

B5-8a and B6-8b. These items listed are the same as those on Questions Sa and Sb in the 
standard questionnaire, except that users are asked the qualifying "if you were 
obtaining a new system." 

B7-9. The standard Question 9 is altered by referring to "when your current system was 
being considered." 

Bl0-1. The standard Question 1 is altered by asking about "additional" active solar heat
ing and cooling information. 

·• 
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Table D-1. SELECTED ORGANIZATIONS ABOUT WffiCH ACTIVE 
SOLAR HEATING AND COOLING (SHAC) RESPONDENTS 
WERE ASKED 

Group 

Passive Manufacturer Represen-
tatives . 21 

Wind Distributors 21 
SHAC Installers 21 

SHAC Architects 21 

Passive Archil';!cl,;;; 21 
SHAC Buildt!rs 21 

Passive Builders 21 
SHAC Planners 21 
SHAC Heating, Ventilating, and 21 · 

Air Conditioning (HVAC} Engineers 
SHAC HV AC Engineers 22 
SHAC HV AC Engineers 23 

SHAC Industrial Engineers 21 
Industrial Process Heat 

Industrial Engineers 21 
Industrial Process Heat 

industrial ~ngineers 22 

Industrial Process Heat Plant 
l::ngineers 

Indu3trial Proeess Heat Plant 
Engineers 

SHAC Utility Representatives 
All Solar Utility 

Representatives 
N onsolar Utility Representatives 
SHAC CES County Agents 

Passive CES County Agents 
All CES County Agent3 
All CES State Specialists 
SHAC Heating and Cooling 

Systems Homeowners 
SHAC Hot Water Systems 

Homeowners 
Total SHAC Homeowners 
SHAC Building Owners/Managers 
Passive Homeowners 
Total SHAC Owners/Managers 

I 

21 

22 
21 

21 
21 
21 

21 
21 
21 

21 

21 
21 
21 
21 
21 

Organization 

American Institute of Architects (AlA) 
American Wind Energy Association (AWEA} 
Sheet Metal and Air Conditioning 

Contractors National Association 
(SMACNA} 

American Institute of Architects (AlA) or 
AlA Research Corporation 

AT A nr A 1 A H.e$earch Corporation 
National Assooilltion of Home Buildcr3 

(NAHB} 
NAHB 
American Planning Association (AP A) 
American Society of Heating, Refrigerating 

and Air Condjtioning Engineers (ASHRAE} 
SMACNA . 
American Society of Mechanical Engineers 

(ASME} . 
Association of Energy Engineers (AEE} 

AEE 

Institute of Electrical and EJectronics 
Engineers (IEEE} 

AEE 

IEEE 
Electric Power Research Institute (EPRI} 

EPRI 
EPRI 
u.s. Departroent of Agriculture (USDA) 

including the Cooperative Extension 
Service (CES} 

USDA Including CES 
USDA including CBS 
USDA including CES 

Your state sol,ar society or llSSociation 

Your state solar society or association 
Your state solar society or association 
Your state solar society or association 
Your state solar society or association 
Your state solar society or association 

~he number of the item in which the group was asked about the particular organi
zation. For example, 21 is Item 21 of Question 11. 
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APPENDIX E 

STATISTICAL TESTING 
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Despite the small sample sizes, selected statistical tests could be used. All of these 
. tests used a 5% rejection region unless otherwise noted. Thus, if a test result indicated 
that a difference between two means was statistically significant (P < 0;05), it meant 
that there was only a one-out-of-twenty chance that the two means were not different. 
Actual calculations were made with the Statistical Package for the Social Sciences 
(SPSS) software and other computer packages. 

The tests conducted fell into three main types: tests of proportions between two groups, 
t-Tests between two groups, and Paired t-Tests within a group. Each of these are dis
cussed below. 

For all except Question 8, tests of proportions were used. For example, the proportion of 
SHAC Architects uSing computer terminals was compared to the proportion of SHAC 
Builders using computer terminals. If the sample sizes were small, Exact Binomial Tests 
were used. When the sample sizes were larger (e.g., a comparison of SHAC DOE-Funded 
Researchers to All Researchers), Chi-8quare Tests were used. 

For analysis of the results from Question 8, t-Tests were used. In Question 8 each 
respondent was asked to describe the usefulness of up to 25 information products/ 
categories as either "essential," "very useful," "somewhat useful," or "not at all useful." 
The "average usefulness" rating that the group assigned an item was then calculated by 
assigning the responses a "4" for "essential," a "3" for "very useful," a "2" for "somewhat 
useful," and a "1" for "not very useful," then calculating the average for the entire 
group. A t-Test was used to determine whether group A rated a specific information_ 
item significantly higher (or lower) than it was rated by group B. Some groups, however, 
tended to give higher scores in general than did other groups. To compensate for this 
effect, these statistical tests compared the "relative rating" given by one group to the 
"relative rating" given by the other groups. The relative rating given by a group to a par
ticular item was calculated as follows: take the average usefulness rating the group gave 
that itein (for example, suppose "a bibliography" received a 3.15 rating), then subtract 
the average overall rating this group gave to all items (suppose the average rating the 
group gave all items was 2.75); the difference was the relative rating (for this example 
3.15- 2.75 = +.40). The t-Test then was used for the comparison of the relative rating 
group A gave to the item to the relative rating group B gave the item. · 

For the tests of proportions (or the t-Tests involving Question 8), if group A was being 
compared to group B and group A was a subset of group B (e.g., a comparison of DUE
Funded SHAC Researchers to All Researchers), the _totals for group A were subtracted 
from the totals for group B and the proportions (or the relative ratings) for group B were 
recalculated from the adjusted totals. 

For Question 8 it sometimes occurred that the researcher wanted to compare the rating 
a group gave one item to the rating they gave another item. For example, did SHAC 
Manufacturer Representatives rate "lists of sources for information" significantly higher 
(or lower) than they rated "lists of technical experts?" This test was conducted using a 
Paired t-Test. 
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APPENDIX P 

AC~SOLARHEATING 

AND COOLING DATA TABLES 
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In the following SHAC R,ata tables, each table entry shows counts and percentages dis
played in the format(% ), where% is the column percentage for each group, and # is the 
number of respondents in each group who gave the response shown fn the row title. Each 
column shows the results for an individual group or for a combination of groups. 

Table F-1 lists the groups and combinations for which data are shown in the data tables. 
Table F-2 shows which groups are included in each of the combination groups listed in 
Table F-1. Table F-3 lists the data tables and Fig. F- f contains the data tables them-

. selves. 
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Table F-1. GROUPS AND COMBINATION GROUPS WITH DATA INCLUDED IN 
APPENDIX F 

Group · 

DOE-Funded SHAC Researchers (SHAC DOE-FUND RES) 
Non-DOE-Funded SHAC Researchers 

(SHAC N DOE-FUND RES) 
Total SHAC Resarchers (TOTAL SHAC RES) 
Federally Funded Passive Researchers (PASS RES) 
All Researchers (ALL RES) 
SHAC Heating/Cooling Systems Manufactuer Representatives 

(SHAC SPACE HEAT MANUF) 
SHAC Water Heating Systems Manufacturer Representatives 

(SHAC WATER HEAT MANUF) . 
SHAC Non Concentrating Collector Manufacturer Representatives 

(SHAC NCONC COLL MANUF) 
Total SHAC Collector Manufactuer Representatives · 

(TOTAL SHAC COLL MANUF) 
SHAC Other Component Manufacturer Representatives 

(SHAC OTHER COMP MANUF) 
Total SHAC Manufacturer Representatives 

(TOTAL SHAC MANUF) 
Passive Equipment Manufacturer Representatives 

(PASS EQUIP MANUF) 
All Manufacturer Representatives (ALL MANUF) 
SHAC Architects (SHAC ARCH) 
Passive Architects (PASS ARCH) 
SHAC Builders (SHAC BUILD) 
Passive Builders (PASS BUILD) 
SHAC Educators (SHAC EDUC) 
·Passive Educators (PASS EDUC) 
All Educators (ALL EDUC) 
SHAC CES County Agents (SHAC CES CO AGENT) 
Passive CES County Agents (PASS CES CO AGENT) 
All CES County Agents (ALL CES CO AGENT) 
All CES State Specialists (ALL CES STATE SPEC) 
SHAC Distributors (SHAC DISTR) 
Wind Distributors (WIND DISTR) 
SHAC Installers (SHAC INST) 
SHAC Planners (SHAC PLAN) 
SHAC Heating, Ventilating and Air Conditioning 

(HVAC) Engineers (SHAC HVAC ENG) 
SHAC Industrial Engineers (SHAC INDUS ENG) 
Industrial Process heat Industrial Engineers 

(IPH INDUS ENG) · . 
Industrial Process Heat Plant Engineers 

(IPH PLANT ENG) 
All Engineers (ALL ENG) 
SHAC Utility Representatives (SHAC UTIL REPS) . 
All Solar Utility Representatives (ALL SOLAR UTIL REPS) 
Nonsolar Utility Representatives (NONSOLAR UTIL REPS) 
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Report 

SHAC 

SHAC 
SHAC 
Passive 

SHAC, Passive 

SHAC 

SHAC 

SHAC 

SHAC 

SHAC 

SHAC 

Passive 
SHAC, Passive 

SHAC 
Passive 
SHAC 

Passive. 
SHAC 

Passive 
SHA C, Passive 

SHAC 
Passive 

SHAC, Passive 
SHAC, Passive 

SHAC 
SHAC 
SHAC 
SHAC 

SHAC 
SHAC 

SHAC 

SHAC 
SHAC 
SHAC 
SHAC 
SHAC 

Section 

3.0 

3.0 
3.0 
3.0 

3.0, 3.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 
4.0, 4.0 

7.0 
5.0 
8.0 
6.0 
13.0 
7.0 

13.0, 7.0 
14.0 
8.0 

14.0, 8.0 
14.0, 8.0 

5.0 
5.0 
6.0 
9.0 

10.0, 11.0 
10.0, 11.0 

11.0 

11.0 
10.0, 11.0 

12.0 
12.0 
12.0 
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Table P-1. GROUPS AND COMBINATION GROUPS WITH DATA INCLUDED IN 
APPENDIX P (Concluded) 

Group .. Report 

Passive Homeowners (PASS HOMEOWNER) SHAC, Passive 
SHAC Space Heat_ing Homeowners (SHAC SPACE 

HOMEOWNER) SHAC 
SHAC Water Heating Homeowners (SHAC WATER-

HOMEOWNER) SHAC 
Total SHAC HomeOwners (TOTAL SHAC 

HOMEOWNER) SHAC, Passive 
SHAC Building Owners/Managers (SHAC BLDG 

OWNER/MNGR) SHAC 
Total SHAC Owners~Managers (TOTAL SHAC 

OWNER/MNGR) SHAC 
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Section 

15.0, 9.0 

15.0 

15.0 

15.G, 9.0 

15.0 

15.0 
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Table F-2. COMBINATION GROUPS 

Total SHAC Researchers (TOTAL SHAC RES) 
DOE-Funded SHAC Researchers 
Non-DOE-Funded SHAC Researchers 

All Researchers (ALL RES) 
Photovoltaics DOE-Funded Researchers 
Photovol taics Non-DOE-Funded Researchers 
Photovoltaics Researcher Manufacturer Representatives 
Biomass Federally Funded Researchers in Production and Collection 
Biomass Federally Funded Researchers in Conversion 
Biomass Nonfederally Funded Researchers in Production and Colle.ction 
Biomass Nonfederally Funded Researchers in Conversion 
Wind DOE--Funded Researchers 
Wind Non-DOE-Funded Researchers 
Solar Thermal Electric Power DOE-Funded Researchers 
STEP Non-DOE-Funded Researchers 
Ocean Energy DOE-Funded Researchers 
Ocean Energy Non-DOE-Funded Researchers 
Solar Energy Storage DOE-Funded Researchers 
Solar Energy Storage Non-DOE-Funded Researchers 
SHAC DOE-Funded Researchers 
SHAC Non-DOE-Funded Researchers 
Passive Federally Funded Researchers· 
Industrial Process Heat (IPH) Researchers 
Agricultural Process Heat {APH) Researchers 

Total SHAC Collector Manufacturer Representatives (TOTAL SHAC COLL MANUF) 
SHAC Heating and Cooling System Manufacturer Representatives 
SHAC Water Heating System Manufacturer Representatives 
SHAC N onconcentrating Collector Manufacturer Representatives . 

Total SHAC Manufacturer Representatives (TOTAL SHAC MANUF) 
SHAC Heating and Cooling System Manufacturer Representatives 
SHAC Water Heating System Manufacturer Representatives 
SHAC Nonconcentrating Collector Manufacturer Representative~ 
SHAC Other Component Manufacturer Representatives 

All Manufacturer Representatives (ALL MAN·UF) 
· Photovoltaics Manufacturer Representatives 
Biomass Production and Collection Equipment MwiUfacturer Representatives 
Biomass Conversion Equipment Manufacturer Representatives 
Wind Manufacturer Representatives 
STEP and IPH Concentrating Collector Manufacturer Representatives 
SHAC Heating and Cooling System Manufacturer Representatives 
SHAC Water Heating System Manufacturer Representatives 
SHAC Nonconcentrating Collector Manufacturer Representatives 
SHAC Other Component Manufacturer Representatives 
Passive Manufacturer Representatives 
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Table F-2. COMBINATION GROUPS (Concluded) 

All Educators (ALL EDUC) 
Photovoltaics Educators 
Biomass Educators 
Wind Educators 
STEP Educators 
SHAC Educators 
Passive Educators 
IPH Educators 

All Cooperative Extension Service (CES) County Agents (ALL CES CO AGENT) 
Passive County Agents 
SHAC County Agents 
Biomass Energy County Agents 
APH County Agents 
Wind County Agents 

All CES State Specialists (ALL CES STATE SPEC) 
State CES Agricultural Specialists 
State CES Information Specialists 

All Engineers (ALL ENG) 
Photovoltaics Electric Power Engineers 
Biomass Forest Pr~ducts Engineers and Consultants 

· Wind Engineers 
Wind Electric Power Engineers 
STEP Engineers 
SHAC Heating, Ventilating, and Air Conditioning (HYAC) Engineers 
SHAC Industrial Engineers 
IPH Plant Engineers 
IPH Industrial Engineers . 
IPH Private Agricultural Engineers 
State Level CES Agricultural Specialists 

(Agricultural Engineers) · 

All Solar Utility Representatives (ALL SOLR UTIL REPS) 
Photovoltaics Utility Representatives 
SHAC Utility Representatives 
Wind Utility Representatives 
STEP Utility Representatives 

'l'otall:)HAC Homeowners (TOTAL SHAC HOMEOWNER) 
SHAG Space Heating Homeowners 
SHAC Water Heating Homeownel's 

Total SHAC Owners/Managers (TOTAL SHAC OWNER/MNGR) 
SHAC Space Heating Homeowners 
SHAC Water Heating Homeowners 
SHAC Building Owners/Managers 
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Table F-3. UST OF ACTIVE SOLAR HEATING AND COOLING 
DATA TABLES 

Question 
Numb era Table Title 

Nonuser Questionnaire 

Question 1 
Question 2 
Question 3 
'Question 6 
Question SA 
Question SB 
Question 10 
Question 11 
Question D2 

· Question D3 

Need for Information On the Job and Outside the Job .......... 
Invol vern ent ................•...........•... ~ ............ . 
Inform edness ....................................••....... 
Interest in Specified SHAC Areas •••••••••••••••••••••••••••• 
Usefulness of Specified Information Items •••••••••••••••••••• 
Usefulness of Specified Information Items •••••••••••••••••••• 
Use of Special Acqui3ition Methods •••••••••••••••••••••••••• 
Use of Selected Solar Information Sources ••••••••••••••• · ••••• 
Years in Current Profession ............................... . 
Membership in Solar-Interested Organizations ••••••••••••••••• 

User Questionnaire 
-

Question 1 
Question 6 
Question SA 
Question SB 
Question 11· 
Question D3 
Question Bl-6B 
Question B2-.13 
Question B2-12 

Specified Types of Wind Energy System Used ••• • •••••••••••••• 
Interest in Specified SHAC Areas •••••••••••••••••••••••••••• 
Usefulness of Specified Information Items •••••••••••••••••••• 
Usefulness of Specified Information Items •••••••••••.• · •••••••• 
Use of Selected Solar Information Sources •••••••••••••••••••• 
Membership in Solar-Interested Organizations •••• • •••••••••.•• 
Inclusion of Solar . ........................................ . 
Number of Years ..•.. ..............................••••... 
Owner /Manager ••••.•.••••••••••••..•.•••• · •••••••••••••••• 

asee Appendix D, Figs. D-1 and D-2 for the wording of each question. 
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YES OUTSIDE JOB 3 6 9 33~ IJB .. 565 1 5~6 2 s!~ 565 .. ~~ 33. 67. 50. lfl. .. ... . 61f. :> • '+o. . 
N9 OUTSIDE JOB 6 3 9 44~ 

60 2 2' If .8 3 3~! If 33 ·,67. 33. so. 51. 22. 22. 36. 28. 6o. If'+. . 34. 
IS) 

DON tT I<NOW/NA 
22~ 5 -:1 9 3 2 5 tl~ :.c 8. 33. 22. ·17. 15. 

YES, JOB + OUTSIDE 2 . 6 8 33~ 
46 If 56~ 7 5~~ 2 5~~ 565 .. 3~ 22. 61. ..... 39. .. ... 61f • lfo. • 

Figure F-1. Active Solar Heating and Cooling Data Tables 



In 
T-001 Ill 

(OCTOBER, 1979t ~ -NEED FC•R HIFORMAH·Ot-. ON THE JOB AND OUTSIDE THE JOFJ CQU[SHOU 1t -I II 
SHAC P~SS ~HAC CASS ~~eg PIISS ~LL SHAC PAss ALL ALL -~ ACTIVE SHAC + PASSJVE cco~•T•Dl ARCH A CH B ILD B ILD EDUc ouc CES ClS CES CES 

co co AGf~T ST~TE I\ GENT 1\Gt:NT s Ec 
9 g 9 9 9 9 . 6.3 9 9 45 10~~ 100. '100 •. 1oo. 100, 100. 100. '100. 100. 1oo. 1oo. 

YES FOR JOB 9 g 9 9 9 9 6',3 9 8 "" 10~? 1oo. . 100. 100. 100 • 1oo. 1oo. 100. too. d9. 98. 
NO FOR JOB 

oor.:'l KNOW/NA 1 1 
11. 2. 

018 TOTAL '9 9 9 9 9 9 '15 9 9 
1o3; lObi\ 1oo. 1110. 1oo. 100. 100. 100. 100. 100. 100. . 

YES OUTS'IOE JOB 3 If 4 6 6 7 3[ 6 " 21 7 33. 44, 44. 67. 67. 78. 69. 6 7.' lf.lf. 47. 39. 
NO OUTSIDE JOB 5 3 2 2 2 1 ;.~~ 3 If 

"~~ s1° 56. 33. 22. 22. 22. 11. '33. '14, . 
N DON'T I<NOW/NA 1 2 3 1 1 1 ' 1 2 61 00 11. 22. 33. 11. 11, 11. 4'- 11. "· 0 . • 

YES, JOB + OUTSI•E 3 4 4 6 6 7 6~~ 6 3 20 7 33. •H •. 44. 67. 67. 78. 67. 33. 44. 39. 

Figure F-1. Ac·li\'e Solar Heating and Cooling Data Tables (continued)' 



T-001 Ill 
· IOCTOBERt 1979) Ill 

NEED FOR . . INFORMATION ON THE JOB AND OUTSIDE THE JOB (QUESTION 11 .N -oi~~~ WINC• f~~f SHAC SHAC SHflC IPH IPH fiLL BHAC ALL NON- ,-, ACTIVE SHAC DISTil PLAN HVAC IND S INDUS PLANT ENG TIL SOLAR SOLAR 
ENG ENG ENG ENG REPS UTIL UTIL ~-~ 

REPS REPS 
9 9 9 9 9 9 9 9 96 9 logs e 100, 100, 100, 100, 100, 100, 100, 100, 100, 100, . 1oo. 

YES FOR JOB 9 9 9 9 9 9 9 9 9~: 9 9~,. 8 100, 100, .100, 100, 100, 100, 100, 100, 100, . 100, 
. NO FOR JOB 3 1 

3. 3, 
DON'T KNOW/NA 

QlB TOTAL 9 9 9 9 9 9- 62 9 10~ 7 8 .lao. 100, 100, 100, 100, 100, 100, 100, . 100, 
YES OUTSIDE J09 3 2 5 3 6 ,. 

4~~ 6 ,.A3 5 
~3. 22. 56, 33, 67, 4,., 67, . 63,' 

NO OUTSIDE JOB 3 6 2 5 3 5 ,.~! 3 514 3 
~·3, 67, 22, 56,, 33', 56, 33, 2, 38, 

DON'T KNOW/NA 3 i ·2 ·1 6 
33~ u. 22,· ·11. 10, 

~ YE·S, JOB + OUTSIDE 3 2 5 3 6' 4 26 6 4~2 5 00 
33, 22, .56, 33, 67, .44, 42, 67, 63, - . 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 



In 
T-002 Ill 

~OCTOBERt 1979) N -INVCLVE~(NT (QUESTION 2) 11 I II 
SH~C SHAC TCUL P~SS ftll SHAC S~AC S~C TOTAL SHAC TOTAL P6Ss Alb -~ ACTIVE SHAC + PASSIVE D•J ·- NODE- SHAC R S ES SPACE WA ER r-IC C SHAC OTHER .sHoe EQ lp MIIN F FUND FUND RES HEAT HEfiT COLL COLL COMP MAN F MANUF 

RES RES MANI)F MAN F PW\MJ= MI\NUF MANUF 
9 9 10~~ 9 

tAB! 
9 9 10~~ 29 5 34 

1009 % too. lDO. 1.00. 100. 100, too. 100, 100. • too. ... VERY JINVOLV£0 7 6 H 6 ~~~ 7 5 Ill 7~~ 3 26 
78

7 77 "'8. 67. 72. 67. 78, 56, 11.00, 60. 76, . eo • 
3. MODERATELY lNVOL~ED· 2 1 3 3 43 1 2 3 1 4 111 10 22, 11. 17. 33, 24, il. 22. 10, 20. 12. • 10, 
2. SLIGHTLY INVOLVEO 2 2 ti,~ 1 u! 2 1 3 111 7 22, 11. 11. 7, 20, 9, • 7, 
1o NOT AT All INVOLVED 1 1 

1. 1. 
DON•T,t<NOW/NA 1 1 1 1 1 1. 11. 3, 3, 1. 
AVERAGE 3.7e 3,4'+ ·3.~!.1 3,67 3,42 3.67• 3.5o ~J.DO 3,75 3,40 3.70 3,67 3.72 

w STANDARD DEVIATIO~ .39 ,8'1 .68 .. 4'1 .78 .64 ,70 .57 ,eo .60 ,64 ,61 00 
N 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 



ACTIVE SHAC + PASSIVE (CONT•DL 

~. VERY lNVOLVED . 

3o MODERATlLY INVOLVED 

2o SL)GHTLY IN~OLVED 

1o NOT AT ALL INVOLVED 

DON' l KNOW/·~A 

STANDARD DEVIATION 

SHAC 
ARCH 

9 too. ,. ,.,.. 
5 

56. 

COCTOAERt 1979) 

INVOLVEMENT (QUESTION 21 

PASS .. SHJIC PASS · SHAC 
ARCH BUILD BUILD . EDUC 

9 9 too. too. 
If 3 

..... 33. 

2 
22. 

9 too. 
5 

56. 

1 
11. 

2 3 3 
22.· 33. 33. 

l 
. 11. 

9 
100. 

5 
56. ,. 
lflf. 

T•002 

PASS Alb· roue ·Eo c 

9 too. 
2 

22. 
5 

56. 

. 63 
100 . 

27 
lf3. 

.52 .79 1.02 .92 .• lf6 ·.66 • 76 

SHAC PA.SS ALL ~ALELS tES clS CES 
. CO . CO CO S liTE 

JIGlNT .GENT· AGENT SPEc 

1nn~ 100~ ti63~ 1o~! 
1 

2. 

28~ . 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 

"' Ill 
N -



Figure F~-1. Active Solar Heating and Cooling Data Tables (continued) 
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Figure F-1. Active Solar Heating and Cooling Data Tables {continued) 



Ill 
Ill 

"" --I I 

-
T-003 

tOCTOBER, 1979) 

llNFORMEOMESS CQUESTION 3) 
SHAC P~SS SHfC PASS SH6C PASS ell SHAC PfSS 1\LL ALL ACTIVE SHI\C + PASSIVE C CONT '0·) ARCH A tH SUI 0 BUILD EO C Eouc ouc cEs c s CES CES 

co co co STATE 
AGlNT JIGUIT AGF.:NT . SPEc 

9 9 9 9 9 9 tot~ 9 9 CJ5 18 too. too·. 100. too. 100. too. too. 100. 100. too. 
4. VERY INFORMED 6 5 5 1 6 2 ~1 1 t 8 67. 56.. 56. 78. 67. 22. IJ • 11. 2. '+4. 
3. ·MODERATE(Y INFCRMED 2 4 .. 2 3 5 27 4 1 9 7 22. ....... 44 • 22e 33. 56. 43. 44. 11. 20. 39. 
2. SLIGHTLY INFORMED 1 2 5 2 8 33 '17~ 11. 22. a. . 22. 89. 73 • 
1. NOT AT ALL INFORMED 

t-:1 
QC) DON'T KNOW/NA 2 2 Q) 

22. 4o 
AVERAGE 3.56 3.56 3.56 3.78 3.67 3.00 3.41 2.8Ei 2.11 2.26 3.28 

STAII:OARO OEVIAU0'4 .6Ei .% ·.46 .39 .4'+ .Ei6 .6 .. .62 o32 .'+6 .72 

.. 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 



Figure F-1. Active Solar .Heating and Cooling Data Tables (continued) 





.. 
i'-015 

C OCTOBER o 1979) Ul 
INTEREST IN SPECIFIED SHAC AREAS (QUESTION 6) Ill 
SH~C ~.'I~D SHAi · SHAC SHAC SH6C IPtl ;.pH A~L SHAC A~L NO~J- N ACTIVE SHAC DIS. R DIS R INS PLAN HVAC IND S IND S PL~NT E G UTIL SO AR SOLAR -ENG ENG ENG E G REPS UTIL UTIL -REPS REPS I II· 

9 9 
- . 

9 9 9 9 10~~ 100
9 

1oo. 100, too. 100, 100, too. • 
WATER HEATING 

to YES 8 . 9 9 9 9 18 7 
78

7 
89, . too. 100, 100, 100. 100. 78 • • 

2. NO. 1 1 1 
11. 11. 11, 

DON'T t<NOW/NA 1 1 
llo 11, . 

SWIMf'iiNG POOL HEATING 

1o YES 7 6 5 ·, 5 ~ 
44

8 3 . 333 
18, 67. ·. 56. 56. 33. . 33, . 

2. NO . 2 3 4 ,. 6 s1° 6 
67

6 
22, 33, ..... 44. 67, . 67, . 

DON'T KNOW/NA 
~ 
00 
cc SPACE· HEATING 

to YES 9 7 67~ 9 . 7 8~~ 9 9 
tao. 78, too. 78. too. tao. 

2. NO 2 3 2 2 
22. 33o 22. 11. 

DON'T KNOW/NA 

SPACE COOLING 

t. YES 6 8 8 8 8 8~~ 6 
67

6 
67 ... 89, 89, 89, I 89 0 67. . 

2. NO 3 t . 1 1 1 2 3 
33

3 
33, 1t. 11. 11, 11. 11. 33, • 

DON'T KNOW/NA 

HYBRID SYSTEMS 

i. YES 0 7 8 9 .. 7 8~~ 6 
67

6 
e9. 78, 89, 100. 76. 67. . 

>-3 
2. NO 1 2 1 . 2 2 2 

222 ~ :u. 22. 11. ~2. 11. 22. I . --. 
DON'T KNOr.I/NA 1 u! ol:>o 

11 • --. 

. Figure F-1. Active Solar Heating and Cooling D.ata Tables (continued) 



T•015 
19CTOBERt 19791 

"' INTEREST IN SPECIFIED SHAC AREAS (QUESTION 61 
Ill 

SHAC SHAC TgrA~ 1 ~ASS ~~~ SHAC SHAC . SHA'C T~·T A~ ~HAC rgr A~ POSS A~b 141 ACTIVE SHAC + PASSIVE OE- NDOE- tiA ES SPt:~CE WATER NCONC HA 0 HER Ho EQ Ip MA F 
FUN~ ~UNO RES HMT HEQT CO~ COLL COMP MAN F MANUF -RE . ES PIA F MAN F MAN F MANUF MANUF .. ('-B-) 

II 01 
9 9 10~~ 10~~ 9 9 10~~ 1n~~ 10~~ ' 1oo. 100, 100, 100, 

WATER t-\EATING 

1o YES 5 7 6~~ 6~~ 7 9 8~~ '!~~ 8~~ 56. 78, 78. 100. 

2. NO 3 2 5 5 2 2 2 2 
33, 22. . 28, 28, 22 • u. 11. 11. 

DON'T KNO'Joi/NA l l 1 u. 6. 6, 

SWIMMING POOL HEATING 

1. YES q It 8 8 5 5 -10 sl? sl? ..... ..... . ... ..... 56 • 56. :) . 
2. NO .. s q 9 4 .. 8 8 8 ..... 56, so; so. ..... ..... .:t4, 44 • 44 • 

OON•T KNOW/NA 1 l 1 
w 11. 6, 6. 
CD SPACE HEATING c 

1. YES 7- 7 ... Aq 7l~ 9 7 8~~ 8~~ . ~6 78. 78. . . 100 .• 78. 8 • 

2. NO 1 22~ 
'I 3 22~ 2 2 2 

11. 17: 17. 11, 11. 11. 
DON'T t<NOW/NA 1 ll 1 

11. 6. 6. 
SPACE COOLING 

1o YES 5 7 6~~ 6~~ 6 2 8 8 8 
56, 78, 67, 22, ~ ... 44. 44. 

2. NO 3 2 s 5 2 7 9 9 9 
33, 22. 28. '28. 22. 78, so. so. so. 

DONtT I<NOW/NA 1 1 1 1 1 1 1 
11. 6. 6, 11 .• 6, 6. 6, 

HYBRID SYSTEMS 

1· YES 5 8 13 13 4 6 10 10 10 
56. 89. l2. 72. qq. 67, 56. ~6. 56. 

2. NO 3 1 4 q 4 3 7 7 7 >-3 
33. 11, 22. 22, .. ... 33, 39, .:!9, 39, ::c 

I 
DONtT KNOW/NA 1 1. 1 1 1 1 1 .-:1 

~ 11. 6. 6, 11. 6, 6, 6, .-:1 

Figure· F-1. Active Solar Heating and Cooling Data Tables (continued) 



T-024 
COCTOBERt 1979) Ill 

USEFULNESS QF SPECIFIED INFORMATION ITEMS (QUESTION 6) Ill 
SHAC SHAC. TOTAL ~ASS ~~~ . SHAC SHec SHI\C TOTIIL . ~tiAC TOTAL PfiSS A~b N ACTIVE SHAC + PASSIVE DOE- NOOE- SliAC ES SPACE W~T R tJCONC Sli/IC Cl HER sHoe EQ Ip MA F --FUrJg ~UNO RES HE6T ~OT COLL COLL COMP P'AN F MANUF 

I I RE ES MAN F MA F MANUF. MI\NUF MANUf= - . 
9 9 tub~ 9 

tU! 
9. 9 to~! 29 5 84 too

9 96 1oo. too. 100, ton. too. ton. too. 10 • • too • 
Qf!A I U BIBLIOGRAPHY 9 9 tob~ 9 

-tU! 
9 9 

tob! 
29 5 34 9 95 101. tOO, 100, tOO. tOO, tOO.- tOO, tOO. tOO, tOO, 

ESSENTIAL t t 2 l~ 1 t 1 11t 5 11. 6. 22. 9. 3. 3, . . s. 
VERY USEFUL t 3 4 t 55 1 

u! 
2 2 

222 ~~~ 11. 33. 22, 11. 30, u. 7, 6, . 
SOMCWHAT USEFUL 6 6 6~~ 4 89 5 " 6 5~~ 3 s!~ 56

5 52 6"T, 67. 114. 49. 56. ""· 55. 60. . ss • 
NOT AT ALL USEFUL t 6t 2 22 3 4 4 

3l! 
2 31~ llt 2~~ t1. • 22. t2. 33. 44. 36, 4o. . 

ESSfNTIAL + VERY 2 3 5 3 3~~ t t t 3 3 33~ 2b~ USE UL , 22. 33. 28, 33, tt. 1t. 9. io. 9, . . 
DON'T KNOW 

IS) AVERAGE 2.22 2,33 2.28 2.33 2.35 
<0 

t. 78· t,67 t.82 1,76 _t,60 1,711 2,33 2,00 - STANDARD DEVIATION ,T9 .48 .64 1,06 ,79 .1;2 ,65 ,82 ,72 .49 ,68 ,82 ;,78 

QAAI2) LIST OF SOURCES 9 9 18 9 180 9 9 to 28 5 33 9 95 lOCI, 100, lou. too. lou. 100, too. ·too. too. 100, too. 100, too. 
ESSENTIAL 2 t 3 2 

1§! 
1 2 3 t 4 

tl~ 22, tt. t7. 22, 1t,. 20, lt, 20, t2, 
VERY USErUL 3 5 8 

u! 4~~ 3. . 22 to! 
6 

2o! 
7 

565 ~7 33, 56, 44 .• 33, 2 • 2t, 2t. • 3 '• 
SOMEWHAT USEFUL 2 3 5 5 67 3 

56: 
4 4!~ 2 .. ~~ 33

3 3l~ 22, 33, 28,. 56, 37, 33, ern. 40, . 
NOT AT ALL USEFUL 2 2 t 

l!· 2 
222 3 

25! 2o! 
8 111 . ~4 22,; 11. u. '-2· • 30. 24, .. 1 • 

6SS~~TIAL + VERY 5 6 11 3 ~02 4 2 3 9 2 
3!! 56

5 47 SE. L . 56. 67. 6t. 33, 7. 44. 22. 30. 32. 40, • 49. 
OON•T KNOW 

AVERAGE 2.56 2.78 2.67 2.44 2,63 2.33 2.oo 2,20 2,tA .2.40 2.21 2,44 2.rt5 

STANDARD OEVI.ATION t.IIS .61 ,87 ,96 .79 .<:~s .6(, t.07 .• 92 1.ot .95 .70 .07 

SCALE: ESSENTIAL = ~, VERY U~EFUL : 3• SOMEWHAT USEFUL = 2• NOT /\T ALL USEFUL : 1 

Figur~ F-1. Active Solar Heating and Cooling Data Tables (continued}'"' 



T-02't 
lOCTOBERt h79, Ill 

US::FULNESS OF SPECIFIED INFORMATION ITEMS (QUESTIO~ 8) Ill 
SHAC PASS SHAC CASS SHAC ~ASS ~~be SHIIC PASS ~~~ ~~~ N 

/\CliVE SHIIC +·PASSIVE (CONT•D) ARCH ARCH BUILD B ILD EDUC ouc CES cES -co co co. s~~l~ -AGENT 11€ENT AGENT I I 

9 9 9 9 9 9 611 9 9 
1n3; 1oA8 -

too. tOC• • too. too. 100. too. too: too. JOO. . 
QSACU BIBLIOGRAPHY 9 9 9 9 9 9 ·. 6! 9 9 ItS to~~ too. 10C • too. 100. ioo. too. tao. 100. Joo. too. 

ESSENTIAL t 1 t 2 12 2 61 u. t1. t1. 22. 19. 4. • 
VERY USEFUL 3 2 5 If 5 3 ·~1 5 4 . 17 22

4 
33. 24!. 56. 41f. 56. 33. q .. 56. IJct. 3 • • 

SOMEWHAT USEFUL It 3 3 3 3 4 3~! 3 3 It~~ lf't8 ..... 3!. 33. 33. 33. 41f. 33 • 33. 0 

NOT AT ALL USEFJL 2 113 1 1 !53 1 2 6 
285 

22. 3w 0 tt. 11. •· tt. 22. t3. . 
ESS~NTIAL + ~'ERr 3 3 5 5 6 5 391 5 4 q~~ 285 
USE UL 33. 33. 56. 56. 67. 56. 62. 56. I+CJ. • 
OGN'T KNOW 

A\tERAGE 2.11 2.11 2.1f4 2.56 2.78 2.78 2.76 2 •. 44 2.22 2.33 2~06 
~ 
co 

OEV[ATION .·Bt ~ STANDARD .71J .919 .70 .8t .• 6t .77 .70 .79 .77 .83 

QAAl2) LIST OF SOURCES 9 '9 9 9 9 9 !&3 9 9 lf5 18 
too. 100. too. too. 100. too. too. 100. too. tro. too. 

ESSENTIAL 3 t 2 t 3 t~! 1 6 2 
33. 1t •. 22. t1. 33. 1t. t3. tt. 

VERY USEFUL 6 2 6 5 7 3 32 6 5 5~~ 9 
. 67. 22. 67 • 56. 78. 33. 511.. 67. 56. so. 

SOf1EWHAT USEF\IL 3 If 1 2 t 2 2t~ 1 q 
2~~ 33

6 
33. . 'tlf. u. 22. tl. 22. t1. lf4 • 0 

NO•T AT ALL USE FilL 1 1 3 1 1 61 . 11. 11~ s. tl • 2. • 
O~~~~pAL + II.ER'" 6 5 1 7 8 6 6~~ 7 5 Fi~! 6p 67. 56. 78. 78. 89. F.1. 78 •. 56. • 
DOF~' T KNOW 

AVERAGE 2.67 . 2.89 2.78 3.00 3.00 2~89 2.·31 2.78 2.56 2.80 2.67 

STilNDARU DEVIATJON .qs .87 .77 .66 .147 .99 ·"'1 .77 .q7 .68 o13 o-3 
~ 
I 

...:! 

~EFY USEFUL : 3t sOMEWHAT VSEFUL : 2, NOT AT ALL UsEFUL = 1 
.a:. 

SCALE: ESSE~TlAL = ... ...:! 

Figure F-1. Active Solar ;Heating and Cooling Data Tables {continued) 



T-024 
COCTOBERt 19791 Ul 

. UsEFULI\ESS OF sPECIFIED INFORMATION ITEMs (QUEsTION 81 Ill 
SH.C WINO SHAy SHAC SHAC SHfiC IPH If>~ ~LL SHAC ALL NON- .N ACTIVE SHAC DIS R OISTR INS PLAN HVAC INo S INDUS PLANT NG UTIL SOLAR SOLAR -ENG ENG ENG ENG REPS UTIL UTIL -REPS REPS I I 

9 9 . 9 9 9 9 96 9 
1oB

5 . 8 -9 9 
1co. 100, 100, 100, 100, :100, 100, 100, 100, 100, . too. 

QsA (11 BIBLIOGRAPHY 9 9 9 9 .. 9 9 9 9 96 9 10~5 8 1co, 100, 100, 100, 100, 100, 100, 100, 100, 100, • 100, 

ESSENTIAL 2 . 1 6 1 31 22o u. 6, u. . . 
VERY USEFiiJL 3 3 . 3 2 2 5 3 2~: 6 3 33, 33, 33, 22. 22. 56, 33, 17, 38, 

SOMEWHAT USEFUL 5 3 5 5 5 8 2 3 51 6 6~~ 4 
56o ·33· 56. 56. 56. 89. 22. 33. 53. 67. so. 

NOT ~T ALL USEFUL 1 2 1 1 1 
22

2 3 1~~ 2 4 1 
11. 22, 11, 11, 11 •. . 33, 22, 11, 13, 

GSSE~TIAL + VERY 3 3 3 4 3 5 3 31 1 
20

7 3 SEF L . 33, 33, 33, 44, 33. 56, 33, 32, 11, . 38, 
DON'T KNOW 1 

11. 
AvERAGE 2,22· 2,13 2,22 2,67 2,33 1·,89 2,33 2,00 2,24. 2,00 2.11 2,25 

11.:> 
cc STANDARD DEViATION ,63 ,76 ,63 ,80 ,82 ,30 ,82 ,81 ·, 77 ,81 ,63 ,66 Coo) 

.g8AI2) LIST OF SOURCES 9 9 9 9 9 9 9 9 96 9 10~5 8 
1oo, 100, 1oo, 100, 100, .100. 100, 100, 100, 1oo·, . 100, 

ESSENTIAL u! . 1 3 2 
333 1 1s~ 3 

14
5 

11, 33, 22, . 11, 33, . 
VERY USEFUL 4 " 4 3 4 2 3 3 41 2 

4b
4 7 44, 44, 44, 33, 44, 22, 33, 33, 43, 22. . 88, 

SOMEWHAT USEFUL 4 2 5 3 3 6 u! 2 32 4 
3p 44, 22, 56, 33, 33, 67, 22, 33, 44, . 

NOT AT ALL USEFUL 2 1 2 3 9 93 
. 1 

22, 11. 22, 33, 9, . 13, 

ESS~NTIAL + VEIRY 5 5 4 6 6 2 6 4 55 5 19 7 
USE UL ·56, 56, 44. 67, 67, ;2, 67, 44, 57, 56, 54, 88, 

DON'T KNOW 

AVERAGE 2,67 2,'11+ 2,'14 3,00 2,89 2.11 2,78 2,22 2,63 2,89 2.60 2,75 

STANDARD DEVIATION .65 ,96 ,51 ,81 ,73 ,57 t,l2 1,03 ,82 ,87 ,83 . ,66 

SCALE: ESSENTIAL ·=· I+' VERY USEFUL : 3• SOMEWHAT USEFUL : 2t NOT AT ALL USEFUL = 1 

Figure F-1. Active Solar Heating and Cooling Data Tables {continued) 

··-



T-025 
COCTOBERt 1979t Ill USEFULNtSS OF SPEciFIED INFORMATION ITEMS - cONTINUED CQUESTION 8 I Ill 

AcTIVE 
SHAC SHAC TOTAL ·PASS ~LL SHIIC SHJIC Slla\C TOTAL SHAC rOTAL P6ss ALL -~ SHAC + PASSIVE DOE- NDOE- SHAC RES ES SPACE WATER NCOIJC sHrc OTHER SHoe EQ Ip MI\NIJF 
~UNO FUND RES H~QT EfiT tOLL co L COMP IIIAN F MANUF -MANUF 1'-!ANUF -~ES RES MA F MAN F MANUF 

I I 

CJ 9 li)A~ CJ As1 CJ 9 H 29 5 34 CJ 96 -
too. 100. tOO;o 1 o. too. too. .lOD 

0 too. too. too. too. 100. 

Q8A~3J CALENDAR-CONFERENC~S/ 9 9 18 9 181 9 9 :..o 28 5 33 CJ 95 
P OGRAMS too. 100. too. too .. 100. too. too. .:.01. 100. too. tno. 100. too. 

ESSENTIAL 3 2 5 1 19 t t 1 10 
33. 2"2. 28. 11. 10. 11. ... 3 • 11. 

VERY USEFUL 1 If 5 3 69 3 3 6 .. !2 2 ..l~ 22
2 3g~ 1t. qcr. 28. 33. -38. 3~. 33. 61. • lfo. • 

SOP1EWHAT USEFUL If 3 7 3 71 6 3 3 .. !~ 2 .. ~~ 33
3 36 ..... 33 • 39. . 33. 39. 67. 33. 3•1. lfo. . 38. 

NOT AT ALL USEFUL t 1 2 22 
33

3 3 t .. ...... ~~~ 11. 6. 22. 12. . 11. 2o. t2. • 
ES~fNTIAL + VERY If 6 sl~ If 88 . 3 3· 7 .. 1! 2 .. ~~ 22

2 lf3 
US UL If ft. 67. ..... 49. 33. 33. 7C• • lfO. • lf5. 

DON'T KNO~ 

AVERAGE 2.67 2.89 2.78 2.35 2.1f7 2.~3 2.oo ;:.E-o 2.39 2.20 2.36 t.78 2.39 
too:) 

cc STANDARD DEVIATION !loOif .73 •· 90 • 9"5 .83 .48 .81 .eo .73 • 71t .71f .79 .sa ,. 
QRACIU DIAGRAMS/SCHEMATICS 9 9 t8 9 179 9 9 ]0 28 5 33 9 95 

too. 100. too. too, too. 1no. too. 10[. :1oo. 100. too. too. too. 
ESSENTIAL 2 t 3 1 llf t .. t t 111 5 

22. 11. 17. u. • 11 • • 3. • s. 
VERY U,SEFUL 2 6 8 • 62 If 5 3 .. !~ 3 ... ~~ 676 .. ~~ 22. 67. . q.q. lflf, 35. ,., .. 56. 30. r.o • • 
SOMEWHAT USEFUL 2 t 3 2 79 If 3 5 .. !~ 2 tlf 22~ 39 

22o 11· J7o 22~ ..... qq. 33. so. 40. lf2o lf1o 

NOT AT ALL USEFUL 3 1 .. 2 1~~ t .2 3 3 7 
33. 11. ~·2. 22. tt. 20. tt. 9. 7. 

0ssr~TIAL + VERY If 7 e.l! s- 76 5 5 3 .. !! 3 .. A~ 787 lf9 
SEF L ..... 78 • 56. lf2. 56. 56. 30. 60. • 52. 

DON'T !<:Now· 

AVERAGE c:.33 2.78 2._56 2 ... - 2.36 2.67 2 ..... 2.1!0. 2.39 2.60 2.1f2 2o89 2.1f9 

STANDARD DEVIATIOI\l lot6 .77 t .. oo o9Ei .82 ·.65 .70 • 710 o73 olf'J .71 o56 .72 
>-3 
~ 
..:J 

SCALE: ESSENTIAL = ... VERY USEFUL : 3• SOMEWHAT USEFUL = .2, NOT Al ALL USr.FUL = 1 
.,. 

..:J 

Figure F-1. Active Solar Heating and Cooling Data Ta~les {continued). 



T-025 
COCTOBERt 1979J 

"' USEFULNESS OF .SPEciFIED INFORMATION ITEMS - cONTINUED CQUESTION eJ Ill 
AtUVE CCONT'DJ S~AC PQSS SHfC CfSS ~~6~ ~M~ f~bc SH~C P~SS ALL ALL ,... 

SHAC + PASSIVE A cH ~ cH BUI D B LD cE c s CES cts -co c.:o r.o ST~TE 

til AGENT AGE. NT ~GENT s Ec I I 

10~-~ 
. -9· 9 9 9 9 9 9 9 103~ 10~8 1oo. 1oo. too.· too. too. too. 100. 1oo. • 

08~A3~ CALENDAR-CONFERENCES/ 9 9 9 9 9 9 63 . 9 9 . 35 toA8 · 0 RAMS 1oo. Joo. too. too 1 100. 100. too. too. 100. 10 • . 
ESStNTUL t 3 6 1 

tt. 33. tO. 2o 
VERY US'~FUL 2 4 t 1 8 2 4~o 1 t 7 

336 
22. 41f. tt. u. 89. 22. • u. tt. t6. . 

SOMEWHAII' USEFUL 7 3 6 5 t 6 21 5 6 28 8 
78. 33. 67. . 56. 11. ,.7 • 33. 56. 67. 62. ..... 

NOT AT ~LL USEFUL t 2 t 6 3 2 9 4 
11• 22. 1t. 1.0. 33. 22. 20. 22. 

5SSENTIAL + VERY 2 5 1 4 8 2 5~~ 1 t 8 
336 

SEFUL ·22. 56. t1. ..... 89. 22 • 11. t1. t8. . 
DON'T KNOW 

· AVERAGE 2.22 2.56 1.89 2.78 2.89 2ol1 2.57 t.78 1.89 2.00 2.11 
~ 
co STANDARD OE\'IATION •42 .8t o56 .90· o30 .57 • 79 o62 •56 .66 .7 .. c:n 

Q&ACIU DIAGRAMS/SCHEMATICS 9 9 9 9 9 9 6! 9 . 9 to3~ toA
8 

1oo. 100. too. too. too. .100. too. too. too •. 
0 

ESSENTIAL t u! . 2 t .. t~~ u! t 6 112 u. 22. tt .• ctlf. t1. 13. . 
VERY USEFUL 2 6 3 3 5 t .. ~~ .. 7 4~~ t73 

22. 67. 33. 33. 56 •. u. .. ... 78. . 
SOP.:EWHAT US[FUL 6 2 3 5 3 4 2~~ 4 t 16 

51° 67. 22. 33. 56. 33. 44. 41f. ·1t. 36o 0 

NOT AT ALL ~SEFUL t t 85 t 11~ 11. tt. . 2. 

fiSSfNTIAL + VERY 3 1 5 4 5 5 40 5 8 28 
285 

SE: UL . 33. 78. 56. 44. 56. 56 • . 63. 56. 89 • 62. . 
OON'T "NOW 

AVERAGE 2.44 2.89 2.67 2.56 2.4 .. 3.00 2.75 2.67 !.oo 2.73 2o22 

STANDAfi.D DE•JIATION .70 .56 .93 .66 • 70 .9 .. .a,. .65· .47 .72 .e5 >-3 
-~ 

I ..... 
SCALE: ESSENTIAL : 4t VERY USEFUL : 3• SOMEWHAT USEFUL ~ 2• "OT AT ALL USEFUL : 1 ~ ..... 

--~igure F-1. Active Solar Heating and Cooling Data Tables (continued) 



T-025 
(OCTOBER, 1979) In 

USEFU.LNES!: OF SPECIFIED INFORMATION ITEMS .: cONTINUED (QUESTION 8.) Ill 
SH~C WIND SHAC SHAC SHAC ~~~~~ IPH lil-t ALL SHAC ALL NON.:. ·~ 

ACTIVE . SHAC DIS R OISTR l!'JST PLAN HVAC INDUS Pl. ANT ENG UTIL SOLAR SOLAR 

ll ENG ENG ENG E,NG REPS UTIL UTIL 
REPS REPS I II 

-" 
9 9 9 9 9 .. 9 9 :1 96 9 

1o85 8 
too. 100. l•JO • too. 100. too. 100. 1o:o. 100. 100. . 100. 

Q8~~8~ CALENDAR-CONFERE~CES/ 9 9 9 ·9 9 9 ·9 9 96 9 1055 8 RAMS . · . 1oo. 100. loo, 100, 100. 100. 100. 100, 100. 1oo. • too. 
ESSEf'ITIAL 1 1 1 1 5 93 11. 11. 11. i1. 5, . 
VERY USEFUL 3 2 5 2 3 1 22~ 2 

2ii: 
2 

20
7 2 33, 22, 56, 22. 33, 11. 22, 22. . 25, 

SOMEWHAT USEFUL 5 3 3 7 4 .. 4 
56

5 ... 4~~ 4 sl8 3 
56, 33, 33, 79, 44, 44, . 44, 44, . 38, 

NOT AT ALL USEF~L 3 1 1. 3 2·2~ 3 2~: 3 
207 3 

33, l:1. 11. 33, 33, :!3, • 38. 
6SSENTIAL .f. VERY 4 3 5 2 4 2 2 2 2~~ 2 2~0 2 SEFL'L · 44, 33, 56. 22, 44, 22. 22, . 2 ~. 22o • 25, 
DON'T KNOW 

N 
AVERAGE 2.56 2.11· 2,44 ·2.22 2.44 2.00 2.00 L,3c; 2,10 1,89 2.17 1,88 

co 
(I') STANDARD DEVIATION o66 .99 <70 ·~2 .84 o94 .66 ·"3 .83 .73 .a .. .76 

I ~8ACIU DIAGRAMS/SCHEMATICS 9 9 9 9 9 9 9 ~ 

1o6~ . 9 
1oB: 

8 
~ 100. 100, l.llO o 101, 100. 100. tOO;. ::;011: tOO. 100. 

ESSENTIAL 2 1 1 1 2 3 u! 20 1 93 22, 11, 11. u. 22, 33, 21. 11. . 
VERY USEFUL 2 3 4 3 3 5 4 q 30 4 4!5 3 22, 33, '114. 3~' 33 • 56. 44. 4Cf, 31, 44, _38. .... • 
SOMEWHAT USEFUL 4 3 3 5 3 2 " 32 3 3~: 4 

44, 33. 33. 56, 33, 22. 56: 33. 33. so. 
NOT AT ALL USEFUL 1 2 1 1 .1 u! 1A: 

1 4 1 
11. 22, 11. 11. 11. 11. 11. 13. 

' . . . 
ESSfNTIAL ·+ VERl 4 4 5 4 5 8 5 If so 5 18 3 
USE UL 44. 44, 56, 411. 56. 89. 56. '"4· 52. 56. 51. 38, 

DON'T KNOW . 1 1 
11. 1. 

· AVERAGE 2.56 2.33 2.56 2,56 2.67 3·.11 2,63 c:·. 4'1' . 2ofl0. :2.56 2.49 2,25 

STANDARD DEVIATION .94 .95 ,81 ,66 ,93 ,87 .84 ,51. • 96 ,131 .79 ,66 
""':3 
~ 
I 

-.::r 
SCALE: ESSENTUL ·= 4• VER"' USEFUL. : 3 • SOMEWHAT USEFUL = 2• NOT AT ALL USEFUL : 1 ~ 

-.::r 

Figure F-1. Ac·tive Solar Heating and Cooling Data Tables {continued) 



T-02£• 
COCTOBERt t979) In USEFULNESS OF SPEciFIED INFORMATION ITEMS • CONTINUED (QUESTIO~ R) Ill 

SHAC SHAC T~TAL ~~~s ALL SI·IIIC SHAC SIMC TETI\L iHI\C T~TAL POSS ALL N ACTIVE SHAC ~ PASSIVE DOE- NDOE- HAC RES SPfCE W~TER NCONC Hec 0 HER ~~oc EQ Ip MANUF -FUNQ FUND RES H liT . E:QT COLL CO l C0t4P I'I!A~' F MI\NUF ,-, RE-:. RES r-1ANUF MAN F MANUF M/INUF M/INUF 
~ 9 be 9 

tU! 
9 . 9 

tob! 
29 5 34 

too
9 96 ~-" 

· too. too. to • . 100, too. too. too. too. too. . too • 

Qeftli) ~ON-TECHNICAL CIU TION . " 1oo. 
9 

100, 
te 

too. 
9 t153 9 

10~. oo. too. 
9 

too. 
10 

1011! 
28 

100. 
5 

too. 
33 

too. 
6e 

too. 
• ESSENTIAL 3. t 1 1 3 

2. 11. If., 3. If. 

VCRY USEFUL l 2 3 ~~~ 2 333 5 1 6 1~~ 1t. 22, 17, 22. . 18, 20, 18, 
SOMEWHAT USEFUL !I 3 6 1 . 62 If If 3 3~! 3 14 32 

33. 33, 33, 11. 1ft, lflf, lflf, 30, 60, 42, 47, 
NOT AT ALL USEFUL 5 If 9 8 ~tl~ 2 2 7 3~1 t 31~ 2~~ "56. .... If. so. 89, 22•· 22, 70, . 20, 

ESS~NTIAL + VERY 1 2 3 1~! 3 3 6 1 7 2h~ usE uL 11 •. 22, 17. 3,, 33, 21, 20, 2t. 
DON'T KNOW 

t.~ AVERAGE 1, 5I& 1,7e t.67 t,ll 1,70 2,22 2,11 1.30 1,86 2.oo 1,88 1,99 
rc 
~ 

DEVIATION • 74' STANDARD ~&1 ,78 ,73 ,31 ,74 ,92 ,45 ,82 ,63- ,80 .eo 

Qf!AC6J TECHNICAL DESCRIPTION '9 9 18 •'J t"et 9 9 11 29 5 34 9 96 
too. 100, too. 100, too, too. 100, 100, 100, 100, 100, too. too. 

EssENTIAL :2 1 3 u! 1b~ 1 2 3 1 If 111 tl~ 22, 11, 17, 11, te. 10, 20, 12,' . 
VERY USEFUL .3 5 8 5 42~ 5 If If If~~ 2 

If a~ 676 .. ~~ 33, 56, lflf, 56, 56. lflf, 36, lfO, . 
SOMEW~IAT U~EFUL If 3 7 2 63 3 If 3 3l~ 2 ~~~ 111 25 

lfq, 33, 39. 22, 35, 3~. lflf, 27. lfO, . 26, 

NOT AT ALL USEFUL 1 16 1 1 2 2 1 !2 lt, 9, 11, 9, 7. 6, .11. t ~ 

ESSENTIAL • VER-, 5 6 11 ·6 t22 6 If 6 5~~ 3 19 78
7 58 

USEFUL 5e. 67, 61, 67, 5 • 67, lflf, 55. 60, 5 • • 60. 
DON'T KNOW 1 1 1 1 ·g. 3. 3. 1. 
AVERAGE 2,18 2.7e 2.78 2,67 2,57 2,78 2.33 2,70 2,'itt ·2.eO 2,64 2.78 2,62 

STANDARD DEVIATION .11 ,61 .70 ,eo .eo .61 ,67 ,50 .76 .74 ,75 .77 ,87 

SCALE: ESSENTIAL = 4• Vt~Y USEFUL : 3• SOMEWHAT USEFUL = 2• NOT AT' All USEFUL = 1 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 



T-026 
COCTOBERt 1979) "' USEFULN~SS OF SPECIFIED INFOP.MATION -ITEMS - CONTINUED C9UtSriON 8) 

'- Ill 
CCOIIJ'ftD J 

SHAC PASS SHAC ~ASS SHAC ~ASS ALL SHAC PASS ALL ALL N 
ACTIVE SHAC + PASSIVE ARCH ARCH BUILD B ILD EDUC DUe EOl'c CES CES CES tES -co co co STATE -AGENT AGENT AGENT SPEc I I 

-
9 9 9 9 6·3 9 9 45 10~, 9 9 

10o. too. too. 100. too. too. 100. ·100. tao. 100. . 
ORA~~) NON-TECHNICAL 9 9 9 . 9 9 9 6;5 9 9 45 18 

D CRIPTION 1oo. too. 1.oo. 100. 100. 100. 100. 100. 1oo. 1no. 100. 

ESSENTIAL 1 1 1 3 9 1 5 
11. 11. 11. 33. 14. 11. 11. 

VERY USEFUL 4 4 3 2 1~~ 6 7 30 8 
44. ..... 33, 22 • 67. 78. 67. .. ... 

SOMEWHAT USEFUL 2 1 3 6 s 1 25 2 2 2~~ 28
5 

22. 11. 33, 67. 56. 11. 40. 22, 22. • 
NOT AT ALL USUUL 3 3 2 2 q 3 ~·3 28: 33. 33. 22. 22. ..... 33, 2 • 

fiSSE~TIAL + VERY . If 5 q 1 5 2·) 7 7 35 8 
SEF L ..... 56. ..... 11. 56, 32. 7P.. 78. 78 • .. ... 

DON'T KNOW 

AVERAGE 2,11 2,33 2.3! 2.00 1.56 2".56 2.1? 2.1'9 2,78 2.89 2o17 
too:) 
co 

STANDJlRD DEVIATl(lN .87 1o06 .95 o81 00 o49 1•24 1•ol o56 ... o .s£. o82 

·08Af6) TECHNICAL DESCillP110N 9 9 9 9 9 9 8J 9 9 103~ 1ob~ 100. tOO. 100. t00 0 100, tOO. 10 • tOO. too. 

ESSENTIAL 3 2 2 1 4 . ~2 .. 61 33, 22, 22. 11. .. ... 1 •. 9. . 
VERY USEFUL 4 3 3 2 fi 4 s~: 3 1 2,~ 9 

ltlf. 33. 33, 22. 67. .. ... 33, 11. so. 

SOMEWHAT USEFUL If 3 3 5 1 ..... 33. 33. 56 • 11. 
1 

1 ~!· 2 6 ..~? 5 
11. 22. 67. 28. 

NOT AT ALL USEFUL 1 1 32 4 2 9 17~ 11. 11o • '+4. 22. 20. 

6SSlNTIAL + VERY .. 6 5 4 7 8 '+a 3 1 17 s1° SEFUL 44. 67. 56. .. ... 78, A9·. 78; 33. 11. ~o. • 
DON'T KNOW 1 21 11. . 
AVERAGE 2.33 3.00 2.67 2.67 3.00 3.33 2.9!: 1.89 1.89 2,27 2.'+4 

STAriDARD DEVIA.TION .67 .81 .93 .eo .so .68 • 7JI .A7 .56 .87 .a,. o-3 
::0 
I 

-::e 
~ 

SCALE: ESSENTIAL : 4t VERY USEFUL : 3• SOMEWHAT USEFUL : 2• NOT AT ALL USEFUL : 1 -::e 

Figure F-1. Active Solar Heating ~nd Cooling Data Tables (continued) 



T-026 
(OCTOBER, 19791 Ill 

USEFULNESS OF SPEciFIED INFOPMATION ITEMS - cONTI~UED (QUESTION 81 Ill 
~H~C WIND ¥~~~ SHAC .SHAC SHIIC 1r11 IPK 1\LL a HAC /ILL NoN- N 

ACTIVE SHAC Dls R. DISTR PLAN HVIIC INUUS INDUS PLANT ENG TIL SOLAR SOLAR -ENG ENG REPS UTIL -ENG ENG UTIL 
'REPS REPS I I 

-
9 9 9 9 9 9 9 9 96 9 

1085 8 
too. 100. too. 100-0 100. _too. 100 0 . 100. 100. too. 0 100. 

QAA~~b NON-TECHNICAL. 100~ 9 9 9 9 9 9 9 ~2 9 toBs 8 . 0 RIPTION . too. - too. 100. 100. 100. 100. 100. 100. . 11)0 0 0 1oo. 
ESSENTIAL. 1 2 1 1 3 2 4 . 11. 22 • 11. 11. s. 22. 11. 
VERY USEFUL 1 3 2 2 2 44" 3 21~ 4 

3P 
5 u. !-3. 22. 22. 22. . . 33. 44. • 63. 

SOMEWHAT USEF'UL 4 2 4 6 2 4 2 2 3~~ 2 
3l2 3 ..... 22. 44 • 67. 22. ..... 22. 22 • 22. '0 38. 

NOT AT ALL USEFUL 3 4 3 1 4 .. 3 ! 3 3~1 1 6 
33. 44. 33.- 11. 44. :'13. 33. 33, .0 11. 17, 

ESS~NTIAL + \'ERY 2 3 2 2 3 2 4 4 31~ 6 4~7 5. 
USE UL 22, 33, 22. 22. 33. 22. 44. 44, 67 •. • 63, 
DON'T KNOW 

AVERAGE 
N 

2.oo- 1.8·9 2.11 2.11 2,00 1.89 ' 2.11 2,22 2.02 2.78 2,43 2.63 
co 
co STANDARD OEV.lATION .94 .87 1,10 .57 1.05 .73 .87 1.03 ·,88 ,90 ,89 ,45 

(oi:QAI61 TECHNI_CAL DESCRIPTION 9 9 9 9 9 9 9 9 96 9 35 8 
too. 100, 1oo. 100, 1oo. ton. 100_. 100, too. 100, 100, 100, 

ESSENTIAL 3 1 1 2 3 1 
22

2
· 

3 
2f? 

2 4 
33. 11, 11. 22. 33. 11. 0 33. 22. u. 

VERY USEFUL 2 3 .. 3 2 6 4 .. 4~~ 2 .. 16 4 
22. 33. . 44. 33. 22 •. 67. 44. 44, 22 • 0 so. 

SOMEWHAT USEFUL 3 2 3 4 2 1 3 1 21 3 
3l2 4 

33. -22. 33. 44. 22. il. 33. 11. 22~ 33. . so. 
NOT AT ~LL·USEFUL 1 3 1 2 1 1 11 2 93 11, 33. 11. 22. 11. 11. 11. 22. 

~ 

ESSENTI~L + 1/ERY 5 4 5 5 5 7 6 7 64 4 
5·~ 

.. 
USEFUL 56. 44, 56, . 56. 56. 78. 67. 78, 67. 44. so. 
DON'T KNOW 

AVERAGE 2,78 2,22 2.56 2.78 _2.67 '-.78 2.89 3.00 2.76 2 0 1flf 2,60 2.So 

STANDARD DEVIATION 1,02_ 1.03 ,81 .77 1.14 .17 • 73 o91t .91 1,07 .so .so o-3 
~ 

(,_ 
I 
~ 

SCALE: ESSENTIAL : 4, VERY USEFUL : 3, sor~E WHAT USEFUL ·: NOT AT ALL USEFUL = 1" 
·~~:oo 

2t ~ 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued}-
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T-027 
I OCTOBER, 1979) Ul 

USEFUUJESS OF SPECIFIED INFORMATION ITEMS - cONTINUED IQUEST[ON B) Ill 
SHAC SHAC T~TAL ~ASS ALL . SH•\C SttAC SHAC TgTAL fHAC T~TAL PAiS ALL N 

ACTIVE SHAC + P:ASSIVE DOE· NDOt· HAC ES RES SPACE WATlR WCQtiC HAC 0 HER HOC EQU P MANUF -FUND FUND t~ES ..,~M1 HE fiT COLL COLL COMP ~AN F MANUF -RES· RES MAN F MMJUF MANUF MANUF II I 

~-" 
9 9 Lob~ 9 68t 9 9 toh! 29 5 toS~ lOOCJ CJ6 

too. 100, too, t o. too. too. 100, too. . 10.0, 

Q8A 17) LISTS OF SUPPLIERS 9 . <J tob~ 9 146 9 9 11 29 5 34 
too

9 96 
too, 100, 100, too. too. too. 100, too. 100, too, • too. 

ESSENTIAL 1 t t t2 2 t 3 6 2 8 
22

2 19 
tl,. 6, u. 8, 22, 11, :!7, 21, lfO, ~If. . 20, 

VERY 'USEFUL 5 5 sl~ 39 6 4 .. 14 t as 2 36 
56, 56, 27, 67, 41f, J6, 48, 20, 4 • 22,. 38, 

SOMEWHAT UStFl!L 2 1 3 5 56 3 t 4 2 6 
33

3 27 
22, u. t7. 5(,, 38, 33, ~. l'f, lfO, te. . 28. 

NOT Af ALL US[FUl 2 2 If 3 2~~ t 1 3 5 5 
222 ~~~ 22, 22, 22, 33 .• 11. tt. ~·. 17, 15, • 

ESSENfiAL + VER"f 5 6 11 t ,51 8 5 7 20 3 23 4 55 
USEFUL 56, 67, 61, 11, 35, 89 •. 56, ,q., 69, 60, 68, 41+, 57, 

DON'T KNOW l 
1. 

AyERAGE 2,33 2,56 2,1f4 1,89 2,16 3,00 2,56 2,,e4 2,72 3,00 . 2,76 2,44 2,64 
~ 
•Q STANDARD DEVIATION ,82 ,91f ,90 ,!17 ,92 .at ,81 l •. lllf ,99 ,e<J ,98 to07 ,95 .0 

QBAI8) HANUBOOKS/T~BLES 9 9 18 9 181 9 9 11 29 5 34 9 96 
too. too. 100, 100, too. · 1oo, too. 100, too. too, too, too. too. 

· ESSENTIAL 3 u! If 2 ~! u! 3t 2 3 
222 9 

33, 22, 2i!. • lfO, 9, • 9, 

· VERY liSEFUL 4 5 9 2 67 5 3 5 .. ~~ . 1 .. l~ 33
3 lfO 

44, 56, so, 22, 37, 56, 33, &!!:, 20, • 42, 

SOMEWHAT USEFUL t 3 If If 65 3 2 4 9 t 2~~ 333 33 
t1, 33, 22• qq, 36, 3~. 22, 36, 31, 20, • 31f, 

NOT Al ALL USEFUl 1 1 1 31 1 3 2 6 1 7 111 14 
lt, 6, 11. 17, ll, 33, 18, 21, .20, 2t, . 15. 

6SSENTIAL + VERY 7 6 t3 «+ a .. 5 .. 5 .. A~ 3 5A: 56
5 49 

SEFUL 78, 67, 72. lflf. lf6, 56, lflf, 1!5, 60, . 51, 

DON'T KNOW 1 
1. 

AVERAGE 3,00 2,78 2,89 2,56 2,39 2.1f«+ 2·,22 2,27 2,31 2,80 2,38 2,67 2,1f6 

STANDARD DEVIATION .91f .61 .so ,94 ,87 ,70 1,03 .75 ,63 1,16 ,91 ,93 .e .. 1-3 
~ 
I 

-.1 

SCALE: ESSENTIAL : 4t VERY USEFUL = 3• SOMEWHAT USEFUL : 2• NOT AT ALL USEFUL : i 
~ 
-.:1 

Figure F-1. Active Solar Heating and Cooling Data Tabtes (continued) 



T..;027 
COCTOBER, t9791 VI USEFULNESS OF SPEciFIED INFORMATION ITEMS ~ iONTINUEO (QUESTION el Ill 

SHAC PASS SHAC CASS SHAC ~IISS ALL SHIIC pAss ALL ALL .N ACTIVE SHAC + PASSIVE CCONT•DJ ARCH ARCH BUILD B ILO EDUc ouc EDUc cES ct:s CES ~ES -co co co S ~TE 

* AGENT AGENT AGENT s tc II II 

63 
~-v 

9 9 9 9 9 9 9 9 lf5 t8 too. 100. too. too. too. 100. 100. too. ·10o. too. too. 
Q~AC71 LISTS 0~ SUPPLIERS 9 9 9 9 9 9 63 9 •9 lf5 11i~ 8 too. too. too. loo. too. too. tOO~ t.oo. too. too. . 

F:SSENHAL 3 t t t t 9 3 6 61 33. u. u. 11. 11o :1.4. 33. 13. • 
VERY USEFUL 6 3 9 7 If 2 3~~ 3 5 . ~2 33

6 67. 33_. 56. 78. lflf. 22. 33. 56. 4 • • 
SOMEWHl\T USEFUL 3 2 3 t 3 If 20 2 .3 3~~ 5 

33. 22. 33. tt. 33. 44. 32. 22. 33. 28. 
NOT AT ALL USEFUL t t 2 t2 t 1 2 

33
6 

tt. 11. 22. t9. lt. lt. 4. . 
fjSSE~TlAL + VERY 6 6 6 8 5 3 ,.~! 6 5 28 397 SEF L 67. 67. 67. 89. 56. 33. 67. 56. 62. . 
OON'T KNOW 

AVERAGE 2.67 2.89 2.78 3.oo '· 2.56 2.22 2.1f4 2o89 2.41f 2. 71 2ott 
w 
= DEVIATION o'36 .99 •70 .75 o93 - STANDARD o45 .99 o61 olf7 o8t .92 

Q;qAC81 . HANDBOOKS/TABLES ·9 9 9 .9 9 9 tO~~ 9 9 t03~ to~! tOOo tOOo tOOo tOO. tOO. 100. tOO. tOO. 
ESSENTIAL 1 4 2 2 t 5 2!~ u! 3 

122 u. ..... 22. 22. 11. 56 • 7. • 
VERY USEFUL 6 3 5 5 8 2 ctfi~ .. 5 4~~ 4 

67. 33. 56. 56. 89. 22. .. ... sr.. 24. 
SOMEWHAT USEFUL t 2 2 2 2 2o .. 3 !6 lf78 

11. 22. 22. 22. 22. 32. ..... 33 • :'I • • 
NOT AT ALL USEFUL 1 If t If 3 u. "6· lt. 9o 18. 
fjSSENTIAL + VERY 7 7 7 7 9 7 39 5 5 25 6 SEFUL 78. 78. 78. 78. 100. 78. 6:!. 56. 56. 56. 35. 
DON'T KNOW 

AVERAGE 2.78 3.22 3.00 3.00 3.11 3.33 2.78 ?..67 '- .4 ... P-.53 2o29 

STANDARD DEVIATION .77 .79 o66 o66 o32 .83· .as .65 o70 .75 o90 
o-3 
l:tl 
I 

-..:! 
SCALE: ESSENTIAL : lfo VERY USEFUL ~ 3j SOMEWHAT USEFUL ~ 2t NOT AT ALL ~SEFUL : t ·~ 

-..:! 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 



1'-027 
Ill COCTOBERt i9791 

USEFULNESS OF SPECIFI~D INFORMATION ITEMS - CONTINUED C QUESTI:ON 81 Ill 
,IU 

SHAC WIND SHA~ SHA~ SHAE SHAC IPH !lP-~ ALL SHAE ALL NON- -ACTIVE SHAC DISTR DISTR INS PLA HVA INDUS INDUs PLAJIIT ENG UTI sOLAR. SOLA~ -ENG ENG ENG ENG Rr.PS UTIL UTI I I 
REPS REPS -

9 9 9 9 . 9 9 9 9 96 9 10~5 8 
too. too. too. to:o, too. 100, too. to:o, 100, 100, • too. 

Q8AC71 LISTS OF SUPPLIEP.S 9 9 9 9 9 9 9 9 96 9 10~~ 8 
too. 100, 100, tOI(J. too. 100, 100, t ()(). 100, loo. 100, 

ESSEriTIAL '+ 1 3 .3 1 1 tl! 3 E. 1 
'+'+. tl. 33, 33, u. 11, 33,. 17 •. 13, 

VERY USEFUL 2 6 6 2 2 5 2 2~~ 2 2~0 5 
22, 67, 67, 22. 22. 56. 22, 22, . 63, 

SOMEWHAT USEFUL 3 1 '+ 5 1 2 5 33 2 
3P 

2 
33, 11. ..... 56, 11. 22, 516, 31+, 22. • 25, 

NOT AT ALL .USEFUL 1 1 3 '+ '+ 26 2 6 
11. tl. ~3. '*'*· 1+4. 27, 22, 17, 

ESSEriTIAL + VER'f 6 7 9 5 3 . 5 
33: e7 5 ~tl~ 6 USEFUL 67, 78, lOO, 56, 33, 56, 3 • 56, 75. 

OON'T KNOW 

AVERAGE 3,11 2,78 
w 

5,33 2.89 2,33 2,22 2,00 1,56 2,23 2,67 2,'+6 2,88 
0 
~ STANDARD DEVIATION .87 .77 ol+9 .87 o82 o92 lo05 .1+8 .97 1•1'+ o95 .57 

Q8AC81 HANDBOOKS/TABLES 9 9 9 9 9 9 9 9 tO~= 9 · oB5 8 100, tOO. ' lOD, tOO, tOO, tOO, tOO, 100. tOO, t • 100, 
_ESSEI'ITIAL 3 2 2 3 1 2 

333 ~~~ 3 
176 33, 22. 22. . 33, lt. 22. • 33, • 

VERY USEFUL 3 4 4 2 1 6 3 7 45 '+ 3p 
s· 

·33, '+'+. 4'+, 22. 78, 67. 33, 78. 47, 44, . 63, 
SOMEWHAT USEFUL 2 1 3 '+ t 2 2 28 2~0 3 

22. t1. 33. '+'+. 11. 22. 22, 29, • 38, 
NOT AT ALL USEFUL 1 2 ' 1 u! 5 2 6 

11. 22, it. 5, 22, 17, 
ESSE~JTIAL + VERY 6 6 6 5 8 8 6 7 62 7 sA~ '5 
USEFUL ' 67, 67, 67, 56. 89, 89, 67, 78. 65, 78, 63, 
DON'T KNOW 

AVERAGE 2.89 2,67 2.89 2,89 3.00 3,00 2.89 2.78 2,78 2,89 2.54 2,,63 

STANDARD DEVIATE ON .99 loD4 .73 oB7 .47 .8t ,99 .'+0 .79 lo09 ,97 .1+5 o-3 
~ 
I ..... 

SCALE: ESSENTIAL = 4t VERY USEFUL : 3t SOMEWHAT USEFUL : NOT AT ALL USEFUL = 1 
~ 2t ~ 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 



T-026 
(OCTOBER, 1979J Ul 

USEFULNESS OF SPECIFIED INFORMATION ITEMS - cONTINUED (QUESTION a·J Ill 
SHAC SHAC T~TAL ~ASS ALL SHIIC SHAC SHIIC TgTIIL fHAC T~TAL SASS ALL N ACTIVE SHAC + PASSIVE DOE- NOOE- HAC ES RES SPACE WATER NCONC lfiiC 0 HER HfiC E Uip Ml\f~UF -FUNg ~UNO RES HEQT EOT tOLL CObL COMP MAN F MANUF rflr RE ES MAN F MAN F MANUF M/\N F MANUF 

9 9 10~~ 9 
1U! 

9 9 p to~~ 5 3~ 9 96 '-~ 

1oo. 100, 100, 1oo. too. to • too. tno. 100, too. 

Q8AC9J TECHNICAL EXPERTS LIST 9 9 . ~8 9 
1U! 

9 9 1o~! to~~ 5 toR~ 9 96 
too. 100, 10 • 100. 100, 100, too. 100, too. 

ESSENTIAL 1 16 2 2 2 11 
11. '· ~o. 6, 22, 11. 

VERY USEF~ ~ 3 7 2 66 3 If 7 7 
33

3 30 
~~~. 33, 39, 22. 36, 33, 36, 2~. 2t. . 3t • 

SOMEWHAT USEFUL It 5 9 ~ 72 5 76 3 ~A~ t ~a~ " 3i~ q~. 56, so. ~~. ~o. 5i;, 6 • 27, 20, ~~. 

NOT AT ALL USEFUL t t 2 2 1~: 1 3 ~ 8 2 2~~ 19 
!1. tt. t1. 22, 11. 33, 36, 28, ~o. 20, 

O~~~~pAL ·+ VERY ~ 3 7 3 ~~~ 3 " 7 2 9 
565 4t 

4~. 33. 39, 33. 33, 36, 24. '+0, 26, • 43, 

DON'T KNOW 

AVERAGE 2,33 2,22 
' 

2,28 2,22 2,39 2',22 t,67 2,00 1,97 2,40 2,03 2.78 2.3~ 

~ 
Q STANDARD DE:VIATION '"7 .63 .64 o92 .8s .63 .45 .85 .70 1•35 ,85 .77 .93 t.), 

QAA UO J MANUAL METHODS 9 9 18 9 18t <} 9 1U 28 5 33 9 95 
1(•0. 100, 1oo. 100, 1oo. t CIO. 100.: 100, too, 100, 100, 100,. 1oo, 

ESSENTIAL 2 
u! 

3 2 t~~ u! u! 72 2 4 444 2b.~ 22, 17, 22, . '+o, 12, . 
VERY USEFl!L s 4 9 3 3~: . 2 ,. .. ~ s 3~! 3~! 22

2 .. ~~ 
56, 44, so. 33, 22. 50, . 3 • 

SOMEWHAT L'SEFUL t 2 3 3 53 5 t 3 9 3 3!~ 33: 2~~ u. 22, t7, 33, 2·9, Sf!;, tt, 30, 32, 60, 

NOT AT ALL USEFUL t 2 3 t 33 t 3 2 6 6 t~~ 11, 22, . 17. u • 18, 1t, 33, 20, 2t, 18, 

6SS~NTIAL + VERY 7 5 6~~ 5 95 3 5 5 
4!: 

2 4~~ 6 53 
SE UL 78, 56, 56, 52, 3:1, 56, 50, ~o. 67, 56, 

['ION'T KNO~ 

AVERAGE 2,.89 2,44 2,67 2,67 2,51 ;».~3 2,33 2,30 2,32 2.80 2,39 . 3,11 2,59 

STANDARD DEVIAUON .87 ,96 .93 .93. .96 .n2 1o06 .78 ,89 o97 .92 o87 ,98 '>-3 
:::0 
I 

-.::! .. ~ 
SCALE: EssENTIAL : 4o VERY USEFUL = 3• sOMEWHAT UsEFUL = 2• NOT AT ALL UsEFUL = 1 -.::! 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 



T-028 
COCTOBERe 1979t Ill USEFULNESS OF SPECIFJ(D INFORMATION ITEMS ·- cONTINUED (GUESTIGN at Ill 

SHAC P~SS SHfC PASS SHflC PASS ~LL SHAC PISS ALL ALL .141 ACTIVE SHAC + PASSIVE (CONT'Dt ARCU AFCH BUI 0 BUILD EO C roue DLC CES CI::S CES ~ES -co co co S ATE -AGENT AGENT AGF:NT SPEc I I 

. 9• Q 9 9 9 9 10~~ 9 Ho? 103~ 10~~ 
-

100, 1eo: . too. 100, 100, 100, 100, 

Q9AC9t TECHNICAL EXPERTS LIST . 9 0 9 9 9 9 E3 9 9 1+5 18 
100, tea: 100, 100, 100, 100, 100, 100, lCO, 100, 100, 

ESSENTIAL J 2 .7 3 1 
Jl, 22, u. 7. 6, 

VERY USEFUL 1 ~~ I+ . 3 If If 1:9 2 If 3!~ 33
6 

11. :;; 2, lflf, 33, !Jif, lflf, 30, 22, 'llf, . 
SOI"'EWHAT USEFUL 7 " If If 3 5 ~0 5 3 19 7 

78, 1111, lf'l, lfiJ, 33, 56, ~te. 56, ~3. lf2, 39, 
NOT AT ALL USEFUL . 1 ,. 

1 2 7 22~ :02~ " 22
4 e: 

11. li:2, 11, 22, 111, 18. . 
ESS~NTIAL + VERY 1 ;!!. If 5 If .. 1+~6 2 ·If b8 39

7 USE UL . 11. ;!!3, ..... 56, lflf, 41+, . . 22, 'llf, '• . . 
DON'T KNOW 

AVERAGE 2,00 2,2::: 2,33 2,78 2,22 2,44 2,111 2,00 2,22 2,29 2,22 
~ 
c STANDARD DEVIATION ,47 ,9:;; ,67 ,77 ,79 .51 ,83 ,66 ,79 ,83 .as ~ 

QRAUOJ MANUAL METHODS 9 c 9 9 ' 9 63 9 9 1+5 18 too. too: 100, 100, 100, 100, 100, 100, lGO, too. 100, 
ESSENTIAL 2 .. 2 2 2 If ~·s 2 2 61 22, sr.: 22. 22, 22, . lf4. 2 • 22. 4,. • 
VEJ;:Y USEFUL If 2 !5 6 ,,,. ~ 3 25 5 .. 5 19 

39
7 ..... 22, 56,' 67, • ~3. lfO,. 56, -6, lf2, • 

SOMEWHAT USEFUL 3 ll 2 1 2 2 2~ 1 .. ,.~? 33
6 33, 11, 22, 11, 22, ,2, 11, II If, . 

NOT AT ALL USEFUl 16 1 6 .. 
10, 11. t3. 22, 

fiSSE~TIAL + VERY 6 1 7 8 (, 7 6~0 7 5 .. ~! 8 SEF L · 67, 1'·8, 78o 89, 67, 78, . 78, ~6. ..... 
OONq KNOW 2l 1 21 11. 11. • 
AVERAGE 2,89 3 •. '50 3,00 3,11 3,00 3,22 2. 7'9 2,89 2,56 2,38 2o28 

STANDARD OEVHTIDN .73 •. 70 .6.6 .57 .70 ,79 .9:1 ,87 olf7 ,76 ·,86 >-3 
~ 
I 

-;J 
~ StALE: ESSENTIAL : If• ~ERr USEFUL : 3• SOMENHI\ T !USEFUL : 2, NOT A l ALL USEFUL = 1 ...:J 

Figure F-1. Acti"e Solar Heating and Cooling Data Table:s {c9ntinued) 



.T-028 In iOCTOBERt 1979) 
. . 

(QUESTION 
Ill 

USEFULNESS OF SPECIFIED INFORMATION .ITEMS - cONTINUED 8) .N 
SHfC WI~D SH ·~ SHAC S~AC SHfl~ IP~ lPH ALL SHAC ALL NON- -ACTIVE SHAC DIS R DIS R IN~ PLAN H AC INO IND S PL~NT ENG UTIL SOLAR SOLAR 11 ENG ENG ENG E G REPS UTIL UTIL I ll 

REPS REPS _7 

9 9 9 9 9 9 9 9 96 9 · 1o85 a 
1'00. 100, too. 100,. 100, 100, too. .1 DO • 100. 100, . 1oo • 

0AAI9) TECHNICAL EXPERTS LIST 9 9 9 9 9 9 9 9 96 ·9 10~: 8 
too. 100. too. 100, 100, 100, too. 100. 100. 100, 100 • 

ESSENTIAL . 1 1 . 1 9 4 
11. u. 11. 9. 1t. 

VERY USEFUL 4 3 3 5 2 
44, 33, 33, 56, 22. 

2. 
22. u! 11! 2~? 3 

33, 
9 

26, 
3 

38, 

SOMEWHAT USEFUL 3 4 5 2 5 5 6 5 4~~ 5 4~? 5 .. 33, 41+, 56. 22, 56. 56. 67. 56. 56. 63 • 

NOT AT ALL USEFUL· ·2 2 1 1 1 2 t 3 t~~ 1 11+5 . 22, 22 • tl, tl, tt. 22. ·-tt. 33. . 1t. . 
6SSENTIAL .f. VERY If 3 3 6 3 2 2 t 3~~ 3 3p 3 

SEFUL 41+, 33. 33, 67. 33. 22. 22. tt. 33. . 38. 

DON'T KNOW 

w AVERAGE 2,22 2,11 2.22 2!67 2.33 2.00 2.22 1.78 2.30 2.22 2,34 2.38 
c 
C11 

STANDARD DEVIATION .79 .• 71+ o63 .eo .82 .66 .79 o62 .86 .63 o86 o45 

·QeA.l 1 o 1 MANUAL M~THODS ·9 9 9 9 9 9 9 9 tD3~ 9 
1o8; 

8 
tOO. tOO. tOO, tOO, tOO, tOO. tOO. tOO. tOOo tOO. 

EssENTIAL 4 1 2 3 2 3 u! 2r~ 2 20 7 . lflf, tt. 22. 33, 22 •. ::13, 22. . 
VERY USEFUL 2 2 3 5 4 4 6 4 4~: 3 10 2 

22, 22, 33, 56. 44. 4~+. 67, 44. 33. 29. 25. 

SOMEWHAT USEFUL 3 4 3 3 2 5 27 t 
3p 

4 
33. 44, 33, 33. 22. 56. 28. 11. . so. 

NOT AT ALL USEFUL 1 1 t 2 5 3 5 2 
11. 11, 11. 22. s. 33. t4. 25. 

ESSENTIAL + VERY 6 3 5 8 6 7 7 4 64 5 4~7 2 
USEFUL 67. 33. 56, 89, 67, 78. 78, 44. 67. 56. . 25 • 

DON'T KNOW 1 
lt. 

AVERAGE 3.11 2.38 2.67 3.11 2.89 3.tl 2.67 2.44 2.8t 2.44 2.54 2,00 

STANDARD DEVIATION .87 .84 .93 .87 .73 .74 .93 .51 .81 t.17 .97 .70 >-3 
:::0 
I 

...:! 
~ . 

SCALE: ESSENTIAL = 4, VERY USEFUL = ~· t SOMEWHAT USEFUL = 2t NOT AT All USEFUL : t ...:! 

Figure F-1. Active Solar Heating and Cooling Data Tables {continued) 

:;~---~:: . ' . :.~ · ..... .. ...... ( 
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T-029 II Bl 

' • -
CGCTOBERt 1979t 

USEFULNESS OF SPECIFI~D INFORM~TION ITEMS - tONTINU[D cOUESTlON At 

ACTIVE SH~C SH~C TDrAL ~~s ~LL SHIIC SH~C SH~C TOTAL 0~~~~ TOT IlL P6Ss ALL SHAC + PASSIVE DO- NDO-- .SHAC E~ SP~CE WAl R uco c SHfC SH6C EQ Ip MAMUF 
·FUND FUr~c RES H OT EfiT CDLL co L CUMP MAN F M/INUF 

RES RES HAN F H~N F ~~~~UF li'IANUF MANUF 

9 9 tob~ 9 b81 9 9 Hll·~ 29 5 34 9 96 100, 100, 100, 1 o. 100, lOU, 100, 100, 100, 100, 100, 
COMPUTER MODELS 9 9 18 9 llll 8 9 J1 28 5 33 9 95 1oo. lOOo 1110• 10D• 1oo. 100o Jii)O, 11 (. 100o 100• li)Oo 100. 100· 

ESSENTIAL 3 2: 5 3 1~~ . 1 1 2 2 . 3 8 33, 22, 28, 3!5, 13. u. 7, 6, 33, 8, 
VERY USEFUL 1 2 3 '+ 2~! 13! '+ 3 8 1 9 33~ 3~: 11, 22, 17, 4,~. ·'+4. 27. 29, 20, '-.7, 
SOME:Wt!AT USEFUL 3 3 6 62 6 1 4 3~! 1 3~~ 3 29 33, 33, 33, 34, 75, .11, 36, 20, 33, 31, 
NOT AT ALL USEFUL ;;I 2 .. 2 40 

33
3 !If 7 3 3b~ ~5 w 2?-. 22, 22, 22. 22, 36, 25, 60. 2 • 0 . 

en ESSENTIAL/VERY USEFUL 4 4 8 7 79 2. .5 3 31~ 1 11 
676 lf1 44. ..... ltlf. 71, 44, ,.s. So, 27. 20, 33, • 43. 

DON'T KNOW 

AVERA(;[ 2,56 2,44 2',50 ·2,89 2,37 2,38 2,33 1.91 2,18 1,60 2.09 3,0[) 2,25 

STANDARD DEVIATION lol5 lo07 loll 1o[•9 ,99 .67 lo06 • 7 '3 .88 o80 ,90 o8t .9 .. 

SCALE: ESSENT_IAL = '+ I VERY USEFUL : 3t SOMEWHAT ~SE~UL = 2t NOT AT ALL USE.FUL = .:. 

Figure F-1. Active Solar Heating and Cooling Data Tab:les (continued) 
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N --T-029 
I I 

(OCTOBER, 1979) -
USEFULNESS OF SPECIFIED INFORMATION ITEMS - cONTINUED (QUESTION A) 

ACTIVE SHAC ·+ PASSIVE (CONT•DJ S~AC PRSS syec ctss ~~6~ ~ASS ~bbc srnc rrss A~L AH A CH A CH BU D B LD nuc c s c s c s 
S~~TE co co co AGE-NT AGENT 1\GF.:NT ·s Ec 

9 9 9 9 9 9 to~3 CJ CJ as· toA
8 too. too. too. too. too. too. • too. too. to • . 

COMPUTER MODELS ' 9 9 CJ 
. ' CJ to~~ 9 9 to3~ toA

8 too. too. too. 100. 100. too. too. too. • 
ESSENTIAL 2 3 t 3 lJ! 22. 33. tt. 33. 
VERY USEFUL 6 t 2 2 5 .. 3p 3 t 5 ,.,.a 67 •. tt. 22. 22. 56. lfiJ. • 33. tt. 11. • 
SOMEWH.I\T USEFUL 2 t li 2 3 2 3p If If 5~~ 331i 22. tt. 67. 22. 33. 22. • ..... ..... 

0 

NOT AT ALL USEFUL -·t 5 1 2 6 2 If 
3!: 22

4 11. 56. u. 22. to. 22. 44. • to.) 

USEFUL 0 ESSENT!IAL/\IERy 6 3 2 5 6 . 7 5~ .. 3 t 5 
44

8 ...;J 67. 33. 22. 56. 67. 78. 33. lt. 1t. • • 
DON'T i(NOW 1 

2. 
AyE RAG':: 2.56 2.00 2.11 2.67 2.1e 3.ti 2.62 2.lt t.67 t. 77 2.22 

STANDARD DEVIATION .66 t.24 .57 t.14 .61 0 7~- .87 .74 e65 .64 .79 

SCALE: ESSENTIAL = lf.t VERY USEFUL ·- 3• SOMEWHAT USEFUL = 2• NOT AT ALL USEFUL = 1 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) . . . . 
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"' --T-029 I I 

COCTOBERt 1979) -
USEFULNESS OF SPECIF!ED INFORMATION ITEMS·- CONTiNUED !QUESTION 8) 

SH~C WIND SHAC SHAC SHAC SHfiC IPH IPH ~LL SHAC ALL NON-ACTIVE SHAC DIS R DISTP. JNST PLAN HVAC lNO S UJDUS .:.(ANT NG UTIL SOLAR SOLAR 
ENG ENG EIIIG ENG REPS UTIL UTIL 

REPS REPS 
9 Cl 9 9 9 9 . 9 9 96 9 . 35 8 1oo. "100: 100. 100. 100. 100. 1('0. too. too. 100. 100. 1oo. 

COMPUTER MOOELS 9 c 9 9 9 .. 9 9 9 96 9 35 8 1oo. too: ·1oo. 100· too. 1oo. 1{i 0. too·. too. tOO• 100. too. 
ESSENTIAL 2 ,. 2 2 2 11 1 5 t It! 

22. 22. 22. 22. 22. 1t. 1t. 14. 13. 
VERY USEFUL 3 ll 2 5 3 3 4 3 35 t 3P-33. 11. 22. 56. 33. 33. lflf. 33. ~6. tt. • 

. SOI4EWHAT USEFUL 3 11 3 3 3 t 
333 2 28 3 

20
7 3 33. 33: 33. 33. 33. i.t. • 22 • 29. 33. • 38. 

NOT ~T ALL USEFUL u! 2 2 1· 1 3 2 4 2~~ 4 3~2 4 22. 22 •. 11. t1. 33. 22. 44. 44. . so •. 
C/o) 

ESSENTIAL/VERY USEFUL 5 3 4 5 5 5 4 3 46 2 416 t Q 
00 56. 33 •. 44·. 56. 56. !;6. 4-'+. . 33. 48. 22. . 13 • 

DON'T KNOW 1 
11. 

AVERAGE 2.67 2.3s 2.'+'+ 2.4'+ 2.67 2.'+'+ 2.22 11.89 2.36 t.89 2.26 1.75 

STANDARD DEVIAT!ON .93 1e10 1.07 .70 .93 1·.17 .79 .87 .97 .99 1.07 .96 

SCALE: ESSENTIAL = '+• VEP.Y USEFUL = 3• SOMEWHAT USEFUL = 2• NOT AT ALL USEFUL = 1 

Figure F-1: AcJive Solar Heating and Cooling Data Tables (continued) 



T-030 
I OCTOBER, 1979) Ul 

USEFULNESS OF SPEciFIED INFORMATION ITEMS - cONTINUED (QUESTION s) Ill 
SHAC SHAC TgTAL ~~~s ~LL SHI\C SHAC SHI\C T~TI\L ~HI\C T~TI\L PD~s ALL N 

ACTIV·E SHAC + PI\SSIVE DOE- NUDE- HAC ES SP~CE WAT.ER NCOI·IC HI\C 0 HER Hoc EQ r MANUF -FUN~ FUND RES H or EOT tOLL CObL COMP MAN F P4ANUF ·-RE . RES P4AN F MAN F MANUF MAN F HANUF I I 

~-" 
9 9 . ~8 9 1~8! 9 9 lOb! 29 5 toB~ 100

9 106~ too. too. to • too. tno. too. 100. too. . 
Qet~~~rro9Y~~~IONAL 9 9 10~~ 9 .~81 9 9 to~! 29 5 34 9 96 

leo. too. too. 1 o. too. too. 100 •· too. 11J0 0 100. too. 

ESSENTIAL 1 2 2 u! "' 1. 40. 6. e. 
VERY USEFUL 2 2 4 1 ~~~ 1 1 2 4 4 

22
2 •tl~ 22. 22. 22. t1. il. 11. 18. 14. 12. . 

SOMEWHAT USEFUL 5 ~ 9 4 99 7 65 4 5~~ t 17 ....... 43 
56. .. ... so. 44. ss. 7A. 5 • 36. 20. ·'50 0 . . 45. 

NOT AT ALL USEFUL 2 3 5 4 54 1 3 5 9 2 11 22, 30 
22. 33. 28. ..... 30. 11. 33. 45 • 31.· ~to. 32. . 31. 

fjSSE~TlAL + VERY 2 2 4 1 ~~! 1 u! 2 4 2 6 
33

3 2~~ SEF L 22. 22. 22. ll. 11. 16. 14. ~to. 18. . 
DON'T KNOW t 

t. 
AyERAGE 2.oo. 1.89 1.94 1.67 1.86. 2.00 t.78 1.73 1.83 2.40 1.9t 2.22 2.01 

to:) 

c STANDARD DE:VIATION .66 .73 .71 .65 .65 .47 .62 .74 • 64 1.35 .82 .92 .89 co 

Q8Bf2) RESEARCH IN PROGRESS 9 9 18 9 181 9 9 10 28 5 33 9 95 
too. too. too. 100. too. too. too. 100. too. too. too. too. too. 

ESSENTIAL 1 2 3 1 33 2 1 l 4 2 6 4 2~~ tl. 22. i7. 11. t8. =''-· 11. 10. 14. '+o. 18. 44. 

VERY USEFJL 6 5 
61! 

6 ~g~ 5 4 3 .. ~~ 31~ 30 
67. 56. 67. 56. lf4. 30. lf0 0 

SOMEWHAT USEFUL 2 2 4 1 '39 2 2 4 8 1 9 444 ,,~ 22. 22. 22. u. 22. 2'-. 22. 40. 29. 20. 27. • 
NOT AT ALL USEFUL 1 7 2 2 4 2 6 111 9 u. ... 22. 20'. llf. lfO. 18. . 9. 

6~~~~pAL + VERY 7 7 71~ 7 ps .,. 5 4 5~~ 2 18 4 60 
78. 78. 78. s. 7A. 56. 40. 40. ss. 44. 63. 

OON'T.KNOW 

AVERAGE 2.89 3·.ao 2.94 2.78 2.89 3.00 2.44 :?.30 2.57 2.40 2.55 2.78 2o'77 
( 

STANDARD DEVIATION •56 .66 .64 .77 .73 .1;6 .96 .9o .9o lo35 .·n lo12 .9o ""3 
:::0 
I 

...;:J 

scALE: ESSENTIAL = 4t VERY UsEFUL = 3• sOMEWHAT UsEFUL = 2t NOT 1\T ALL UsEFUl = 1 
~ 
...;:J 

. Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 



T•030 
COCTOEIER, t979t 

"' USEFULI~£SS OF sPECIFIED INFORMATION· ITEMS • CONTI NUE.D I QUE.S TI ON 8) 

SHAC P~SS SHfC PASS SH6C PASS ~Ll SHAC Prss ALL ALL Ill 
ACTIVE SHAC + PASSIVE CCONTtpJ ARCH A CH BUI D BUILU ED C roue ['Uc CES '= s crs ~ES .N co co co S ~TE -AGENT A'iENT A Gr. NT s tc -I I 

9 9 9 9 9 9 . 63 9 9' . ~5 10~ 8 -too. 100'. too. 100. 100, 1no. 1C o. too. LOO, · 10 • • 
QAYllf ryycA~IONAL 9 9 9 9 9 9 63 9 9 'l5 10~8 N ITU ON t.o.o 0 100., too, too. 100, 100. teo, 100, 100, 100, • 

ESSENTIAL 1 1 . 3 8 1 3 
11. 11. 33, 213, u. 7, 

VERY USEFUL 1 r. q 1 5 5 26 
33

3 2 :?~~ 61 11, 67, 'PI, 1-r. 56, 56. •11. • 22, • 
SOIIIEWHAT USEFUL 5 i! 5 6 1 1 ·P If 5 ~f! so

9 
56, 22, 56. 67, 11. 11. 2 • .. ... 56, • 

NOT AT ALL USEFUL 3 l 1 2 ~2 1 2 6 .... 8 33, 11, 11. 22. 1 • 11. 22. 13, • 
ESSENTIAL + V'I:RY 1 6 If 2 6 8 31f If 2 31~ 61 USEFUL 11. 67, ..... 22. 67, . ~9. 51', 'llf • 22. I 

DON'T KNOW 

AVERAGE 1,78 2,5{, 2,1flf 2,22 2,56 3,22 2,1f8 2,1flf 2,00 2,29 1o61 
~ 

.~3 ,77 - ST/I.NDARD DEVUTIDN ,62 ,66 ~51 ,79 ,91f ·,l-3 ,84 ,66 ,59 
C) 

·~aBC2t RESEARCH IN PROGRESS 9 ' 9 9 9· 9 
1o33 9 9 ~5 1ob

8 too, 100, .too. 100, 100, 1no. . 100, 100,. 10 • • 
ESSENTIAL 3 1 2 1 1 2}~ 2 {,1 . 33. 11, 22, u. 11. ... . 
VERY USEFUL 5 1 If If 6 6 5~3 If 3 .. ~~ lf48 56, 11. ..... ..... 67, 67, • ..... 33, • 
SOMEWHAT USEFUL 4 q. 4 3 2 2 :. .. If 5 19 8 ..... ..... lllf, 33, 22. ~2. 2.!, ""· 56, 42, 41f, 

NOT AT ALL USEFUL J l2 1 1 If 61 11. . 11, 11, «J, • 
DSSEIHlAL + VCRY 5 II 5 6 7 7 llt7 If 3 ·~2 so' SEFUL 56, ..... 56, 67, 78, 78, 75, ••••• :'13, q • • 
DON'T KNOW 

liVE RAGE 2,56 2,67 2,67 2.89 2.89 2.89 2.~ .. 2,33 2o22 2,1fll 2o50 

STAI'lOI\RD DEVIATION olf7 1o01f. o65 .73 .56 .st. • 1'3 o67 o63 .73 o68 '>-3 
;d 
I 
'I 

SCALE: ESSENTIAL : lfo VERf USEFUL ~ 3t SOMEWHAT USEFUL : 2t NOT AT ALL USFFUL ~ 1 

Figure F-1. Active Sola.r Heating and Cooling Data Tabl·es (continued). 



T-030 Ul I OCTOBER, 1979) Ill 
UsEFULNESS OF sPECIFIED INFORMATION ITEMs - CONTINUED (QUEsTION 8) N 

SHfC WINR ¥~~~ SHAC S~AC SH6C IP~ IPH /ILL .SHAC ALL NON· -ACTIVE SHAC DIS R DIST PLAN H AC INO S IND S PLANt ENG UTIL SOL2~ SOLtR • ENG ENG ENG ENG REPS UT L UT L I I 

REPS REPS -

9 9 9 9 9 9 9 9 96 9 
1oS5 8 

loo. 100. too. too .• too. 100. too. 100. 100. too.- . loo. 

Qa¥~!fir59Y5~JIONAL 9 9 9 9 9 9 9 9 96 9 35 8 
loo. . 100. tOO• tOO• 100• too. too. 100• too. too. 100. too • 

ESSENTIAL 1 2 .. 31 11. 22. ... . 
VERY l!SEFUL ~ 3 1 1 3 2 u! u! 3 2b~ 2 11+5 t 

w3 0 tt, 11. 33, 22. 33, 22. .. 13. 

SOMEWHAT USEFUL ·s 6 5 .. 4 6 6 3 1+9 .. 18 .. 
~6. 67. 56. .qq, ..... 67, 67, 33, 51. ..... 51. so. 

NOT AT ALL USEFUL 2 3 2 t 2 2 3 2~~ 3 
3p 3 

22. 33. 22. tl. ,2, 22, 33. 113, . 38. 

6~~~~pAL + VERY ... 1 1 3 .. t t 3 23 2 . 6 t ..... ·tt. t1. 33 •. ..... it. 11. 33. 21+ • 22. t7, t3, 
\ 

DON'T KNOll 

w AVERAGE 2.56 t.89 1.78 2.11 2,56 t,89 t,89 2.·00 . 2,03 1.89 to89 1.75 -..,... STANDARD DEVIATION o66 oS6 o62 .7q .9q .56 .56 .al .78 • 73' .73 o66 

QSB(2) RESEARCH IrJ PROGRESS 9 9 9 9 9 9 9 9 96 9 10gs 8 
tc•o. 100, .too. 100. too. 1oo. 100. 100, too. lO'l, . 100, 

ESSENTIAL 3 
33, 

2 2 
22. 22, 

t 11 2 5 
1t. tl. 22. tl+. 

VERY USEFUL 5 3 8 7 5 .. 22~ 2 3~~ 1 26
9 3 

56. 33, 89, 78, 56. .. ... 22. 11. . 38. 

SOMEWHAT USEFUL 3 2 2 3 5 6 1+2 5 5~0 5 
33, 22. 22. 33, 56, 67, 4'+. 56, . 63. 

NOT AT ALL USEFUL 1 1 t t 22 2 1 8 1 
3! tt. lt, lt. tt. . lt. a. 11. 

6SS~NTIAL + VERY 5 6 8 9 7 5 2 2 '+6 3 t4 3 
SE UL 56, 67, 89. too. 78. ~6. 22. 22. -.a. 33. 40. 31). 

DON'T KNOW 

AVERAGE 2.44 2,89 2,78 3,22 3.00 2.56 2.00 2.11 2.51 2,'+4 2.5t 2~38 

STANDARD DEVIATION .70 ,99 .6t ,'+3 . .66 .at .66 ,57 .ao • 96' .78 .45 >-3 
:::0 
I 

""" SCALE: ESSENTIAL : 4t VERY USEFUL : 3• SOMEWHAT USEFUL : 2t NOT AT ALL USEFUL = 1 
~ 

""" 
Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 
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:ocTOBERt 1979J 

ACTIVE SHAC + PASSIVE 

QI\SI3J STATE OF ART 

E'SSENllAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT All USEFUL 

ESSENTIAL + VERY 
USEFUL 
DON'T t<NOW 

AVERAG£ 

USEFULNESS OF SPEciFIED INFOR~A!ION ITEMS 
SH~C SHAC TCTAL PASS ALL · 
DOE• NOOE- SI-AC RES RES 
FUf\D FUNU FIES 

RES RES 

. - 9 9 •
10

te. too. too. .., o 

liD~ 100~ 10~~ 
1 1 2 

:.1. 11. 1t. 
f. 

67. 

2 
22. 

9 :oo. 
9 

too. 
2 

22. 

2-
22. 

3 
33. 

2 
22. 

tba~ 
Hit too. 

31f 
19. 

93 
51. 

If 'I 
21J. 

9 
5. 

t27 
70. 

1 
1. 

2.89 2.89 2.89 ~.qq 2.81J 

STANDARD DEVIATION .s~ .56 .s£. JJ.o7 .79 

QABIIU COSTS/PERFOR"ANCE 

EssENTIAL 

VERY USEFUL 

SOMEWHU USEFUL 

NOT AT ALL USEFUL 

f.SSENTIAL + VERY 
·USEFUL · 

DON'T KNOW 

AVERAGE 

STANDARD DEVIATION 

~ 8 . l7 ~ 180 
teo. too. 1oo. too. too. 

) 

22; 

.... 
qq. 

~ 
22. 

1 
11. 

1 
t3. 

3 
l~. 

.... JO 
:I :J. 

2 1 
l2. 1t .• 

2 1 
l2. 1t. 

39 
22. 

78 
IJ3. 

IJ9 
27. 

tiJ 
e. 

6 . 7. 13 7 117 
67, e8. 76. 78·. 65. 

.91 

- tONTiNUEU (QUESTION 8J 
SHIIC SHAC SH/\C TOTAL 

SPACE WATER NCONC Sti/\C 
Hr:/\T EAT COl.L COLL 

MAriiUF MAIJUF MAMJF f·'ANUF 

too? too~ · 10~~ lri~? 
9 9 10 28 too. too. 1oo. 1oo. 
3 1 £ 6 

_~3. tt. 20. 2t. 
2 

2~. 

3 
33. 

t 
t1. 

. 5 
56. 

5 
56. 

1 
tl. 

u! 
6 

67. 

If 
'+D. 

2 
20. 

2 
20. 

6 
6~. 

3~! 
6 

21. 

If 
1'+. 

17 
61. 

SHAC 
oTHER 

COMP 
M/\NUF 

5 too. 
5 

too. 

1 
20. 

3 
60. 

1 
20. 

1 
20. 

TOTAL PASS ALL 
SIIOC EQUip MANUF 

MAN F MANUF 

1oa~ 
33 

too. 
6 

18. 

t2 
36 .• 

9 
27. 

5 
15. 

10o? 
9 too. 

22
2 . 

9(, 
too. 

95 too. 
23 

24 • 

34 
36. 

1 1 1 2 
11. CJ. 3. 2. 

2.78 2.1s 2.;o . 2.1o 2.oo 2.59 2.&7 2.15 

9 9 
1oo. too. 

l. l1 

:LO 
lO•J • 

28 5 33 9 95 
too. too. too. too. too. 

5 
tB. 

1 
20. 

1 
20. 

II 2 o. 
2 1 

7. 20. 

6 
te. 

sE 
7 

21. 

3 
9. 

7 7 7 21 2 23 7 63 
78. 78. 71. 75. '+0. 70. 78. 66. 

.70 o77 loOl .83 o82 

SCALE: ESSENTIAL = q. VERY USEFUL : 3t SOMEWHAT USEFUL : 2, NOT AT ALL USEFUL : 1 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 

Ul 
Ill 
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-
-~ 

II. I 
~-" 



T-031 
COCTOBERt. 1979) "' USEFULNESS OF SPEciFIED INFORMATION ITEMS - CONTINUED (QUESTION 8) Ill 

S~AC PftSS SHfC CfSS sHoe ~ASS ~LL - S~I\C PfSS ALL A~L N 
ACTIVE SHAC + PASSIVE lCONT•DJ II CH A CH sUI 0 B LD ED C ouc ouc c s c s C(S s~~~E -co co co ttl AGENT AGlNT AGENT s Ec II. I 

~-" 
9 9 9 9 9 ' 9 63 9 9 45 16 

1oo, 100, 1oo. 100, 100, 1oo, 100, 100, 100, 1'10. 100. 

Qf!.Bl3) STATE OF ART 9 9 9 9 9 9 1o~3 9 9 103; 10~~ 1oo. 1oo. 100, 100, 100, 100, . 100, 100, 

ESSENTIAL 1 2 1 3 2 - 2 15 1 
11. 22. 11. 33, 22, :!2. 24, 2. 

VERY USEFUi. 5 3 3 2 6 6 
5i; 

4 2 
3!: 50~ 56, 33, 33, 22, 67, i;7. 44, 22. 

SOMEWHAT us·:::FUL 2 3 4 4 1 1 1~! 4 6 
5!; 

9 
22, 33, 41f, 41f, 11 .• 11. lf4, 67, so. 

NOT AT ALL USEFUL 1 1 1 32 1 1 If 
11. 11, 11. • 11. 11, 9, 

6SS~NTIAL + VERY 6 5 4 5 e e 7~0 .. 2 3!~ 9 
SE UL ·67, 56, .. ,.. 56. 89. 89, . 44, 22. so. 

DON'T KNOW 

AVERAGE 
·w 

2.67 2.67 2,41f 2.89 3,11 3,11 3.oo 2,33 2,11 2,29 2,5o -w STANDARD DE'IfiATION .eo ,93. o84 .87 .57 .57 ,73 .67 o57 .65 o50 

gMJ(IfJ COSTS/PERFORMANCE 9 9 9 9 9 9 63 9 9 ~5 10A8 
·1oo, 100, 100, 100, 100, too. too. 100, 1UO, 10 • • 

EssENTIAL 2 3 2 2 2 5 3~0 u! 1 6 112 22, 33, 22, 22, 22, 56, . 11, 13, • 
VERy USEFUL 5 .. 5 6 4 2 3~~ 8 8 1~~ 9 

56, lf4, 56, 67, 41f, 22. BCJ, 89, 50, 

SOMEWHAT USEFUL 2 2 2 1 3 2 3~0 5 5 
22, 22, 22, 11. 33, 22, . 11. 28, 

NOT AT ALL USEFUL 2 
11, 

fjSSENTIAL + VERY 7 7 7 8 6 1 lf3 9 9 A~~ 6p SEFUL 78, 78, . 78, 89, 67. 78, 68. 100, 100, • 
DON'T !4.NOW 

AVERAGE 3,00 3.11 3,00 3,11 2,89 3,33 3,uo 3,11 3,11 3,02 2,61 

STANDARD DEVIATION ~66 .71f .66 o57 .73 .83 ,79 o32 ·32 .so o82 >-3 
~ 
I 

""' ""' SCALE: ESSENTIAL = 4, VERY USEFUL = 3o SOMEWHAT USEFUL = 2o NOT AT ALL USfFUL : 1 ""' 
Figure F~1. Active Solar Heating and Cooling Data Tables (continued) 



T·031 Ul C O•:TOBER, 1979 I 
....__. USEFULNESS OF SPECIFIED INFORMATION ITEMS ~ CONTiNUED (QUESHJN 81 

Ill 
-"' 

SHfC WIND SHA¥ SH.!lC SHAC SHoe IPH !PH ;~LL SHAC ALL NON- -ACTIVE SHAC DIS R DISTR INS PL!IN HVAC lND S INDUS P.A'll ENG UTIL SOLAP. SOLAR 

* ENG ENG ENG ;:N:; REPS UTIL UTIL 11.11. 
REPS REPS ~-~ 

9 9 9 9 9 9 9 9 96 9 
1085 B 

too. 100, 100, lOJ. 100, too. 100. 100, 100. 100. . 100, 

QABC3J STATE OF ART 9 9 9 9 9 9 9 9 95 9 35 8 
too. 10[), 100. 10J, too. 100, 100 ·' 1[)0, too. 11.'0. 100. 100, 

ESSENTIAL 1 3 2 2 2 1 1 1 19 2 7 
11. 33, 22. 22, 22. 11. u. 11, 20. 22. 20, 

VERY USEFUL 2 3 5 7 4 3 3 3 38 3 15 3 
22. 33, 56. 7!!, 44, 33. .33, 33. 110, .'53. 43, 38. 

SOMO'HAT USEFUL 5 1 1 3 4 4 5 34 1 8 5 
56, 11. 11. 33. 44. 411, sr.. 36, 11. 23, 63. 

NOT ~T ALL USEFUL 1 2 1 1 1 4 3 H5 11. 22, 11. 11. 11. 4, 33, . 
ESSENTIAL + VERY 3 6 7 9 6 4 4 4 57 5 6~2 3 
USEFUL 33, 67. 78. 10!1, 67, 44. 44, 114. 60, 56, . 38, 

DON'T KNOW 

Co) AVER loGE 2,33 2,78 2,89 3,22 2,89 2,44 2,44 2,56 ?.,76 2,44 2,69 2,38 ·-... STANDARD DEVIATION ,82 1.12 ,87 • :t3 ,73 ,84 ,84 ,66 ,81 1,17 ,93 ,45 

Q8BC4J COSTS/PERFORMANCE 9 9 9 9 9 9 9 9 
.. 

96 9 
1oij5 8 

too. 100, too. lOD, 100, 100 •. too. 100, ilOO, too. • too. 

EssENTIAL 2 2 3 5 2 1 3 2 
. 2~~ 5 4t6 2 

22. 22. 33, . 55, 22. 11. 33, 22, 56, . 25, 

VERY USEFUL 5 5 5 3 7 5 5 2 4~~ 2 3¢~ 4 
56, 56, 56 •. 33. 78. ·56. 56, 22. 22. so. 

SOMEWHAT USEFUL 2 1 1 1 3 5 21 1 5 2 
22. 11. 11. 11. • 33. 56. 22, 11. 14. 25. 

. NOT AT ALL VSEFlL 1 1 4 1 2 u. 11, 4. 11. 6, 

ESS~NTIAL + VERI 7 7 8 8 . 9 6 8 4 71 7 28 6 
USE UL 78, 78. 89, 83. 100. 67. 89, 44, 74. 78. eo. 75. 

DON'T KNOW 

AVERAGE . 3,00 2,89 3.22 3,44 3,22 2,78 3,11 2,67 2,95 3,22 3,20 3,00 

STANDARD DEVIATION ,66 .87 ,63 .70 ,43 ,61 .67 .eo .• 78 1,03 .sa .70 >-3 
~ 
I 

-;:a 
~ 

SCALE: ESSENTIAL : 4t VERY USEFUL = 3• SOMEWHAT USEFUL = 2• NOT AT ALL USEFUL = 1 -;:a 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 



T-032 
fOCTOBERo t979J Ul 

USEFULNESS OF SPEciFIED INFORMATION ITE~S - cONTINUED fQUESTION aJ Ill 
SH.AC ~HAC TOTAL ~~~s ~LL . ~HI\C SHAC sH/\C TOTAL , .. AC TOTAL ROiS ALL .N 

ACTIVE SHAC + PASSIVE OE- N OE. SHAC ES s ACE WATER NcONC SHbC ~ HER SHoe E P MANIJF -FUN~ ~UNO RES. COLL co L COMP MA~ F MANUF -R£ ES H~~01 MAM: MANliF Ml\N F MANUF I I 

-9 . 9 9 to~~ tDO, too. too. tb8! 
9 

too. 
9 

.too. toA! 
29 

to.o. 
5 

too. toR~ 100
9 

. . 96 
too, 

A88(5.) COSTS INSTALL/OPERATE . 9 9 t8 9 1163 9 9 10 28 5 33 9 94 
too. too, too. 100, 00, too, 100, 1011 0 too. lCO, 100, 100, too, 

ESSENTIAL 1 t 2 32 u! 33
3 1 5 1 6 444 2A~ u. 6, 22, 20, . 10. 18. 20, J.8, . 

VERY USEFUL 6 7 1~~ 2 4!~ 6 4 5 5~~ t 41~ 333 43 
67. 78. 22, F..7. 44, 50~ 20, • 46. 

SOMEWHAT USEFUL 1 1 4 45 1 4 5 ~ 1 11t 23 
11. 6, lf4, 28, tt. 40, tB, 40, 2t, • 24, 

NOT AT ALL-USEFUL 1 2 3 1 tA~ t 222 3 1 ,. 
11t 8 

11, 22, t7, 11, tt, . 11, 20, t2, • 9, 

~~~~~PAL + VERY 1 7 71~ 
,. 102 7 7 6 20 2 6~! 16~ 62 

78, 16, 44, 63, 713, 78. 60, 71, 40, 66, 

DON'T KNOW 1 
1. 

AvE~ AGE 2,78 2,56 2,67 2,56 2,72 . 2,78 2,.89 2,70 2,79 2,40 2,73 3,11 2,78 
w - STANDARD DEVIAT-ION ,11 ,81 ,80 ,94 ,90 ~77 1.09 .64 .t\4 1.01 ,88 ,99 .88 (1' . 

Q68(6) BUILDING CoDES/REGS 9 9 tob~ 9 A63 9 9 _to~! 29 5 34 q 95 
too, too. 100, 1 0, too. 100, too. 100, 100, 100, 100. 

ESSENTIAL 3 3 22~ ~~: u! 333 3 1 2 9 11t . ~1 
33, n. . . 27, 24. 4o, 26, . 2 • 

VERy USEFUL . ·2 7 9 2 2i~ 4 22~ 5 
3A! 20! 

12 ~ 32 
22. 78. so. 22,. 44o 45. 35. 56, 34. 

SOMEWHAT USEFUL "3:5~ 2 5 4 32~ 4 u! 91 6, 6 
333 2~~ 2~. 28, 44, 44, • 21, tB, . 

NOT· AT ALL USEFUL 1 1 1 48 . <I 2 5 2 1 2A~ 111., 6, 11, 29, 33: 18, 17. 40, 21, 

6SSENTIAL + VERY 5 1" 6+~ 4 3~~ 5 5 8 10 3 ,~! 67
6 5~~ SEFUL 5S, 78, "44. 56, 56, 73, &2, 60, . 

DON'T KNOW 

AVERAGE 2, i78 2,78 2,78 2,56 2,t7 2,F-.7 2,56 2,A2. 2o69 2,60 2,61'! 2,7A 2,58 

STANDARD DEVIATION loJ2 ,40 .77 ,94 ,98 ·.65 lo24 Jo02 1o01 1o35 1.06 o6t lo03 >-3 
~ 
I .... 
~ 

SCALE: ESSENTIAL = 4o VERY USEFUL : 3t ::;OMEWHAT USEFUL·: 2t NOT AT ALL USEFUL : 1 .... 
Figure F-1. Acti"e Solar Heating and Cooling Data Tables (continued)· 



T·032 
COCTOBER, 1979) "' USEFULNESS OF ~PEClFlEO INFORMATION ITEMS - CONTINUED (QUESTION 8) Ill 

SHAC Pt.SS SHfC PASS SHfiC PASS ~LL SHAC PfSS ALL ALL N 
ACTIVE SHAC + PASSIVE ICONT'DJ ·.ARCH AF:CH BUI D BUILD EO C EOUC DUe CES c s CES tES -co co co ST~TE tl AGENT AGENT AGENT s Ec II I 

~-~ 

9 C• 9 9 9 9 63 9 9 lf5 1068 
100, 1Cl0; too, 100, ·too, 100, tOO, 100, too. 100, • 

QRBCSJ COSTS INSTALL/OPERATE 9 ~~. 9 9 9 9 63 9 9 lf5 tO~~~ 100, 100, too. 100, 100, too. 100, 100, too. 100, • 
ESSENTIAL 3 ~· 3 2 5 19 3 1- 8 2 

33, 56, 33, 22, . 56, 30, 33, u. 18, tt • 

VEP.Y USEFUL 5 ~· (, 2 (, 2 .. ~~ 6 8 7i~ 33
6 

56, 22, 67, 22, 67. ,2, £.7, 1!9, . 
SOMEWHAT· USEFUL 1 2 2 If t t 10 .. 7 

1t. 22, 22, ..... u. 11. u;. 9o 39, 

NOT AT·ALL USEFUL 1 1 8'5 3 
11, 11. . 17, 

ESS~NTIAL + VERY 8 11 (, 5 B 7 If: a 9 9 9~! 8 
USE UL 89, i8. 67, 5(,, 89, 78, 76, 100, lllO, ""· 
DON'T KNOW 

AVERAGE 3,22 3. 3~· 2,56 2o89 3,11 3,22 2. 9.8 3,33 3.11 3,()9 2o39 
c.o, - STANDARD DEVIATION ,(,3 .a~ ,66 ,87 ,57 ,119 . ,49 .32 ,so ,88 0) 1,03 

Q8BC6) BUILDING CODES/REGS 9 c; 9 9 .9 9 63 9 9 lf5 
toA8 

lOO, l(•O, 100, 100, 100, 100, lOU, too. lllO, tno, . 
ESSENTIAL .. q 2 3 1 2 1~ 1 If 11~ 41f. llq., 22, 33, 11. 22, t1, 9· 
VEP.y USEFUL 3 2 If 5 .. .. 3~ 2 3 2~! . 

If 
33, ::'2• ..... 56, ..... 41f, 22. :!!3, 22, 

S.OMEWHAT USEFUL 2 ll 3 1 3 2 2o If 5 21 11 
22. l1. 33, 11. 33, 22, 32, 41f, !:'6, 47, 61, 

NOT AT ALL USEFUL ,. 
1 1 

1}! 
2 1 9 61 c: 

22. 11, ·11. 22, J1, 20, • 
ESS~NTIAL + VERY 7 e 6 8 5 6 32 3 'll 15 (, 
USE UL 78, 67, 67, 89, 56, 67, 51, 33. ~3: !3, 33. 

DON'T KNOW 

AVERAGE 3,22 2,8S 2,89 3,22 2,56 :?,78 2,'i9 2,22 2.22 2,22 ~.39 

STANDARD DEVIt.TION ,79 1,1'.: ,73 ,63 ,81 ,90 • 9.£, ,92 .63 ,87 .75 >-3 
~ 
I 

-.:::1 
-~ 

·SCALE: ESSENTIAL = 4t ~'ERY USEFUL = .! • SOMEWHAT, USEFUL : 2• NOT AT All USEFUL = 1 -.:::1 

Figur·e F-1. Active Solar Heating and Cooling Data Tables (continued). 



T-032 . 
Ill iOCTOBER, t979J 

USEFULNESS OF SPECIFIED INFORMATION ITEMS ~ CONTINUED (QUESTION 8) Ill 
N 

St-lfC WINO SHAT SHAC SHAC SHfiC IPtl IPII ALL SHAC ALL NON- -ACTIVE SHAC DIS R DISTR INS PLAN tlVAC INO S IND S PLANT ENG UTIL SOLAR SOLAR -ENG ENG ENG ENG RE:PS. UTIL UTlL I I 
REPS REPS -

leo~ 9 9 9 9 .. 9 9 9 
103

6 9 
1o8

5 . 8 
100, loo. 100, 100, 100, 100, 100, • 100, . loo. 

Q8BI5) COSTS INSTALL/OPERATE 9 9 9 9 9 9 . 9 ·9 96 9 
1oB

5 8 loo. 100, loo. 100, 100• . 100. 100,. 100, 100, 100, . too. 
ESSENTIAL 2 2 3 . 6 2 3 1 22 ~ ~~: 1 

22. 22. 33, . 67, ·22, 33, 11. 23, ~~. 13, 
VERY USEFUL 5 ~ 5 2 . 5 7 5 3 ~~7. 1 

3p 
6 56, ~~. 56, 22. 56, 78, 56, 33, • 11. • 75, 

SOMf:WHAT USEFUL 2 1 1 1 2 2 5 21 ~ 
23

8 . 1 
22, 11. 11,; 11. 22, 22, 56, 22, ~~. • 13, 

NOT AT ALL USEFUL 2 1 6 31 22. 11, 6, . 
5SSENTIAL + VERY 7 6 8 8 7 7 . 8 ~ 69 5 726 7 SEFUL 78, 67, 89, 89, 78, 78, 89, 4~. 72 .• 56, ~. 88, 
DON'T ~NOW 

~ AVERAGE 3.oo 2,67 3,22 . 3,56 3,00 - 2.78 3,11 2,56 2,89 3,00 3,1~ 3,00 
...:! .. 

,87 STANDARD DEVIATION ,66 1,04 ,63 ,66 ,66 .~o ,66 ,81 ,9~ ,87 .so 

Gl8BI£) BUILDING ~ODES/REGS 9 9 . 9 9 9 9 9 9 96 9 
1o8

5 ·~ 

100, 100, 100, 100,. 100, 100 •. 100, 100, 100, 100, . 100. 
EsSENTIAL 2 4 3 ~ ~ ~ 1 1~~ 3 

26
9 3 22, ~~. 33, ~~. ~~. ~~. 11, 33, • 38, 

VERY USEFLIL ~ 2 5 ~ 2 1 333 1 2~~ 2 
23

8 2 44, 22, 56, 4~. 22, 11. • 11, 22, • 25, 

SOMEWHAT l'SEFUL 1 2 1 1 3 .. 2 3 4 38 1 ~~4 3 u. .. 22, 11, 11. 33, :».2, 33, 4~. ~o. 11 •• . . 38, 
NOT AT ALL USEFUL 2 1 - 2 3 3 1~~ 3 4 

22, 11. 22. 33,. 33, 33, 11, 

ESS~NTIAL .f. VERY 6 6 8 8 6 5 3 2 ~2 5 ~1 5 USE UL 67. 67, 89, 89, . 67. 56. 33, 22, 44, 56, 4 • 63, 
DON'T KNOh' 

AVERAGE 2,67 3,0,0 3,22 3,33 3,11 2,78 2,00 2,00 2,46 2,56 2,63 3,00 

.STANDARD I:EVIATION 1,,0~ 1,05 .63 ,68 ,87 1,22 ,81. ,9~ ,97 1,24 ,98 ,86 t-3 
~ 
I 

...:! 

SeAL£: ESSENTIAL : ~~ VERY USEFUL ·: 3• SOMEWHAT USEFUL : 2• NOT AT ALL USEFUL : 1 ·~ 
-.::1 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 
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(OCTOBER, 197~, "' USEFULNESS OF SPECIFIED INFORMATION ITEMS - CONTINU~D (QUESTION 8J Ill 
ACTIVE SHAC + PASSIVE 

SHIIC SHAC T~TAL ~ASS ALL SIIAC S~tiC SHAC rr~L ~HAC TgTAL PflSS ALL .AI 
DOE- NDOE- .. HAC ES RES SPliCE WATER NCNIC IIIIC 0 tiER HOC EQ Ip MANUF -FUND FUND flES Hr.6T m:or CC•LL CObL COMP MAN F MANUF -RES RES 141\N F MA\1 F f4J\NUF HAN F MANUF I I' 

9 9 A8· 9. 1~8! 9 9 11 29 5 '31t 9 'J6 -
too. too. 10 • too. 100. too. 1(•0. ton. 100. too. too. too. 

Q8BC7, TAX/ECONOMIC INCEMTI'IIE 9 9 18 9 163 9 9 10 28 5 33 9 95 
too. 100. lloo. 1oo. loo. 100. 100. lC•O. 100. 100. 100. 100. too. 

ESSENTIAL 1 1 2 2 ~~! 2 3 5 
31° 

10 .. 30 u. 11. u. 22. 22. 53. ~o. • 30. .. ... 32. 

VERY USEFUL 5 6 
61! 

!t 'Jit 7 5 .. 5~~ 1 17 
33

3 '+1 
5~. 67. 56. 27. 78. 56. LO. 20. 52. . lt3. 

SOMEWHAT USEFUL 2 1 3- 2 3~~ 1 lf1 2 3 111 1l: 2iC. 11. 17. 22. 10. • lfo. 9. • 
NOT AT ALL USEFUL 1 1 2 ItO u! 1 2 3 111 9 u. 11. u. 25, ... ~+o. 9, • 9. 
ESSENTIAL + VERY 6 7 13 7 71 9 B9~ 9 9~~ t 27 78~ 71 
USEFUL l>J. 78. 72. 78. ..... tno. ~o. 20. 82 • 75. 
DON'T KNOW 

c:.:a 
AVERAGE 2,E7 2.78 ::.72: 3,00 2.36 3.22 3,11 3,1fO 3.25 1,80 3.03 3.11 2,97 -OCI STANDARD DEVIATION .eo .11 ,81 .66 t.Ot ... 3 • i37. ,66 .68 .7 .. .87 .99 .9t 

. 0(18 c 8, STANDARDS/SPECS 9 9 18 9 t~~3 9 . 9 11 to~~ 5 toB~ 9 96 
too. too. lloo. too. • loo • too. lc•o. too. too. too •. 

F:SSENTIAL 3 3 3 tl~ 2 3 4 9 9 
33 3 29 

33, 17 •. 33, 22. 33. ~6. 31. ?.6, • 30. 
VERY USEFUL .. 7 ·p 55 It 4 A 1 9 

22 2 2~~ 'lit, 78. 6 ·• 3'1. ..... :56. 28. 20. 26. • 
SOMEWHAT USEFUL t 2 3 3 53 3 .. 3 3l~ 3 '13 33

3 31 
u:. 22. 17. 33, 33, 33. q.q •. ~·7. 6o. 3 • • 32, 

NOT AT ALL USEFUL t 1 3 37 2 2 t 3 111 A u. 6. 33. 23, 22. 7, 20. 9. . e. 

O~~~tlliAL + VERY 7 7 lit 3 73 6 3 A 5~~ 1 18 
56

5 57 
1e. 78, 78. 33. ItS, 67. :r5. 73. 20. 53. • 59. 

DON'T KNOW 

AVERAGE 3.oo 2.78 2.89 2,33 2,33 2.119 2,1f4 3,0') 2,63 2.00 2. 71 2.78 2.8t 

S.TMJOI'.RD DEVIATION • 91t ... o .73 le25 .95 .73 1ol7 ,79 • 9 .. ·63 . ., .. t•02 ·96 o-3 

~ 
~ 

SCALE: ESSENTIAL = q, VER" USEFUL = !·t SOMEWHAT USEFUL = 2t NOT AT All U~[fUL = l ~ 
~ 

Figure F-1. Active Solar Heatir:-g and Cooiling Data liables (continued) 



T-033 
(OCTOBER, t979J Ill 

USEFULNESS OF SPEciFIED INFORMATION ITEMS - cONTINUED (QU(STION aJ Ill 
SHAC P~SS SHAC ~ASS ~HAC ~ASS ~LL SHAC prss ALL ALL .N 

ACTIVE SHAC + F'ASSI'IE (CONT•DJ ARCH A CH BUILD B ILO DUe ouc DUe CES c s Cf.S cES -co 
AGE2T 

co ST~TE -AGENT AGENT s Ec I I 

-9 
too. 

9 
100, 

9 
too. 

9 
too. 

9 
100, 

9 10~~ •9 to3~ tob~ 9 
too. 100, 100, 

Q8BI7J TAX/ECONOMIC INCENTIVE 9 9 9 9 9 9 63 9 9 tn3~ tob 8 
too. 100, . 100, 100, 100, 100, 100, 100, 100, • 

ESSENTIAL 3 .. 5 2 .. ·19 1 t· 7 11~ 33, ..... 56, 22. 41f, 30, 11, 11, 16, • 
VERY USEFUL 4 4 5 3 . .. 2 3~: .. 6 24 41ffl ..... ..... 5Ei, 33, 44, 22. .. ... 67, 53, . 
SOMEWHAT U:5EFUL 2 3 1 3 2 3~~ 3 2 2~~ 7 

22. 33, tl, 33, 22. 33, 22, 39, 

NOT AT ALL USEFUL 1 1 1 53 11! 
2. 

61 11, 11. 11. . ... • 
ESSfNTJAL + VERY 7 8 5 8 6 6 38 .. 5 7 6~! to 
USE Ul . 7!1, 89, 56, ' 89, 67, 67, 60, 56, 78, 56, 

DON'T I<NOW 

~ 
AVERAGE 3,11 3,22 2,41f 3,1f4 2,89 3,00 2,86 2,56 2,89 2,80 2,61 -co STANDARD DEV-IATION ,71f ,92 ,70 ,70 ,73 1.05 ,89 ,81 ,56 ,74 .75 

Qfl8(8) STANDAP.DS/SPECS 9 9 9 9 9 9 63 9 9 45 10~8 1oo. ·100, too •. 100, 100, 100, 100, too, 100, 100, • 
EssENTIAL 3 2 2 .. 2 u! ~~! 2 112 33, . 22, 22, 44, 22, 4, • 
VERY USEF.UL 3 3 4 1 3 2' ~8 41f4 2 :~l~ 33

6 
33, 33, 44, 11, 33, 22, 2 • • 22, . 

SOMEWHAT USEFUL 3 3 3 3 4 5 26 .. .5 
5§~ 22 .. 33, 33, 33, 33, ..... 56, 41, ..... 56, • 

NOT AT ALL USEFUL 1 1 1 8 1 2 .. 
33

6 
11, 11. 11. 13, 11, 22, 9, . 

fiSSE~riAl + VERY 6 5 6 5 5 3 29 .. 2 :~!~ 8 
SEF l 67, 56, 67, 56, 56, 33. lf6, ..... 22. ..... 

DON'T t<NOW 1 
2o 

AVERAGE 3,00 2,67 2,89 2,89 2,78 ?,33 2,51. 2,33 2,00 2,32 2.22. 

STANDARD DEVIATION ,81 ,93 ,73 1,09 ,77 ,82 ,91 ,£.7 ,66 _,69 1,03 ~ 
~ 
I 

...;J 

ESSENTIAL = 4o VERY USEFUL : 3o SOMEWHAT US[FUL : 2t NOT AT All USrFUL : 1 
~ 

SCALE: ...;J 
. . . . 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 
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(OCTOBER, 19791 

USEFULNESS OF SPEciFIED INFORMATION ITEMS - CONTINUED (QUESTlO~ el 

ACTIVE S<iiAC 

01!8(71 

Q8Bf81 

TAX/ECONOMIC INCENTIVE 

ESSEI\ITIAL 

VERY ·usEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

ESSENTIAL + VERY 
USEFUL 

DON'T KNOW 

AVERAGE 

STANDARD DEVIAT!ON 

STANDARDS/SPECS 

ESSEIWTIAL 

. VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

ESSE~TIAL + VERY 
USEFUL 

DON'i KNOW 

AVERAGE 

STANDARD OEVIATJON 

SHAC WINO s·HAC SHAC SHAC SHAC IPH IPH' ALL 
DISTR DISTR INST PLAN HVAC INDUS INDUS PLtNT ENG 

ENG ENG ENG E~G 

9 
leo. 

9 . 9 
100. 1{)0. 

9 
100. 

9 9 9 9 
leo •. 1oo. .t.oo. 1oo. 

4 5 3 4 
q4. 56. 33. 44. 

3 2: 4 4 
~3. 22. 44. 44. 

7 
78. 

•. 79 

9 
100. 

2 
22. 

3 
33. 

3 
33. 

-1 
11. 

5 
56. 

1 u. 
1 

11. ., 
78. 

9 
100. 

5 
56. 

2. 
22. 

1 
11. 

1 
11. 

7 
78. 

2 
22. 

7 
78. 

9 
100. 

1 
11.1. 

5 
56. 

1 u. 

.68 

9 
100. 

1 
11. 

4 
·44. 

3 3 
:53. . 33. 

1 
11. 

6 5 
; 7 0 56. 

o'93 lo03 o61 

9 
100. 

9 
100. 

9 
100. 

9 teo. 96 
100. 

9 9 9 9 96 
too. 100. 100. uo. too. 

3 1 1 1 16 
33. 11. 11. ll. 17. 

5 
56. 

1 
11. 

1 
11. 

5 
·56. 

.90 

6 
67. 

. 1 
11. 

1 
11 • 

7 
78. 

·• 77 

9 
tOO. 

1 
11 • 

. 4 
44. 

4 
44. 

5 
56. 

6 
67. 

1 
11. 

1 1" 
11 0 · _lilo 

41 
43. 

28 
29. 

11 
11 •. 

. 57 
59. 

9 
tOO. t(ro: 1o3~ 

u! 1~; 

4 7 
44. 76. 

.74 .61 .87 

SCALE: ESSENTIA( : 4t VE~~ USEFUL : 3• SOMEWHAT USEFUL : 2t NOT AT ALL USEFUL : 1 

SHAC ALL NoN
UTIL SOLAR SOLAR 
REPS UTIL UTIL 

REPS REPS 
9 

100. 

9 
too. 

2 
22. 

1~15 

2 
22. 

7 
78. 

2~~ 

3~: 
4 

11. 

18 
51. 

8 
100 •. 

8 
1oo. 

1 
13. 

3 
313. 

4 so. 

4 so. 

o67 

6 
75. 

1 
13. 

1 us. 

2.89 2o63 2.13 

.76 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 
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"' ~SEFUL~ESS OF sPECIFIED INFORMATION ITEHS ~ CONTINUED (QUESTION 8) Ill 
SHAC PftSS SHfC PASS sHoe PASS ~LL S~AC ~~s ALL ALL :jll\l ACTIVE SHAC + PASSIV'E (CONT'OJ ARCH A OH BUI D BUILD ED C EOliC DUe c s CES CES -co co co STATE < , 

AGENT I\ GENT AGENT SPEc II II 

' > 

' 9 9 9 9 9 63 9 9 ItS to~~ too. too. too. too. too. 100. too. too. too. too. 
A8BC9J MARKETING/SALES I)ATA ' 9 9 9 63 9 too, 100, 100. too. 10D. 100. 

ESSENTIAL 1 5 
1t. e. 

VERY USEFUL .. .. 2 1 15 1 ..... 'fifo 22. t1. 21f. t1. 
SOMEWHAT USEFUL 2 It If 7 26 5 

22. If 'f. 'fifo 7e. 'fl. 56. 
NOT AT ALL USEFUL 3 t 2 1 2~! 3 33. 11. 22. tt. 33. 
6SS~NTJAL + \IERY . .. .. 3 t 20 t SE UL ..... ..... 33 • 11. 32. 11. 
DON'T KNOW. 

AVERAGE 2.11 2.33 2.22 2.00 2.l:5 1.78 w 
~ 
~ 'STANDARD DEVIATION .B7 .67 .92 .47 • 3·:J .62 

ARBflOl qursiDE US RESEARCH/ , 9 9 9 ~ 9 ,;.5 17 INOU TR too. too. too. too. too. too. tOJ. 1oo. 
ESSENTIAL t 1 1 -~ '5 11. t1. 11. . 
VERY USEFUL t I. 2 2 3 2 .~It 6t t1. tl. 22. 22. 33, 22. 2:..., • 
SOI'IEWHAT·USEFUL 2 If 3 5 5 If 23 7 

22· ltlt. 33. 56. 56. !+Ito 37, ltl. 
NOT AT ALL USEFUL 5 4 If t :1 2 jt 53

9 56. lflf. lflt. t1. t1. 22. 3 • • 
6SSENTIAL + VERY 2 !1. 2 3 3 3 19 6t SEFUL 22, 11. 22. 33. 33. :'13. 3J, . 
. DON'T KNOW 

AVERAGE 1.78 1.67 1.78 2.33 2.22 2.22 2.05 1.53 

STANDARU DEVIATION 1o02 .65 • 78. o82 .63 .92 o'il2 o60 >-3 
::cl 
I 

-'I 
SCALE: ESSENTIAL : lfe VEP.Y USEFUL : 3• SOMEWHAT VSEFUL = 2o NOT AT ALL USEFUL : 1 ""' -'I 

Figure F-1. Active Solar Heating and Cooling Data Tab~es (continued) 



T•034 Ul COCTOBERt 1979) 
'· Ill USEFULNESS OF SPEciFIED INFORMATION ITEMS - cONTINUED (QUESTION 1:\) .N 

SH~C WI~D SHA~ SHAC S~AC SH6C IP~ ~PH A~L 8HAC A~L NON• -ACTIVE SHAC DIS R DIS R INS PLAN H AC INO S IND S PLANT [ G TIL SO AR SOLAR -ENG ENG · ENG ENG REPS UTIL UTIL I I 
REPS REPS -

9 9 9 9 9 9· 9 9 96 9 lOgs 8 
100, 100, 100, 1oo. 100, 100, 100, 100, 100, 100, . 100, 

QABI9) MARKETING/SALES DATA 9 9 9 ·9 9 9 ~8, 9 10~5 8 
1oo, 100, 100, 100,. 100, 100, 10 • 100, ' • 100, 

ESSENTIAL 2 4 2 3 1 2 2 
22· 44. 22· 4. 11· 6, 25. 

VERY USEFUL. 1 3 4 1~~ 1 
238 

11. 33, 44, 11. . 
SOMEWHAT USEFUL 3 l 2 4 4 5 34 4 · .. !~ 3 

33, u. 22. 44, 44, 56, 44, 44, '38, 

NOT AT ALL USEFUL 3 1 1 5 5 4 .28 3 9 3 
'33. 11. 11. 56, 56, 44, 36, 33, 26, 36, 

ESSE~TIAL . .f. VERY 3 7 6 .16 2 2~0 2 
USEF L 33, 78, 67, 21. 22. • 25, 

DON'T KNOW 

;,.) AVERAGE 2,22 3,11 2,78 1,44 1,44 1.,56 1,88 2,00 2o09 2,13 
t-:1 
.:,.) 

STANDARD DEVIATION .99 .90 .so .so lo48 o82 .94 o83 1o15 1·13 

988(10! OUTSIDE US RESEARCH/ 9 9 9 9 9 9 ' 9 1o3~ . INDU TRY 100. 100, 100, 100, 100. 100. 100, 

ESSENTIAL 1 3 1 1 5 
11, 33, 11. u. 5. 

VERY USEFUL 1 3 1 14~ 11. 33. 11. 

SOMEWHAT USEFUL 3 .. 6 1 2 2 4 30 
33, ·44, 67, 1,1. i?2. 22, 44, 31, 

NOT AT ALL U~EFUL 4 2 2 4 ' 7 6 5 48 
*4· 22., ·22, 44, 78, .67. 56, 50~ 

ESSENTIAL + VERY 2 3 1 4 u! 1~~ USEFUL 22, 33, 11. ' 44, 

DON'T KN~ 

AVERAGE 1,89 2,4-4 2,00 2.11 1.22 1,44 1,44 1.74 

STANDARD DEVIATION .99 1o17 o81 lo10 .42 ,69 .so .88 t-3 
:::0 
I 

-.1 

SCALE: ESSENTIAL : 4o ~ERY ~SEFUL : 3t SOMEWHAT USE~UL ~ 2t NOT At ALL USEFUL = 1 
',a:.. 

-.1 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued)· .. 
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USEFULNESS OF SPECIFIED INFORMATION ITEMS·- cONTINUED (OU[STION 8) Ill 
SH~C SH~C TOTt.L P~SS ftLL SllAC SHAC SH~C TOTAL SHI\C TOTAL Poss ALb .-'I 

ACTIVE SHAC + PASSIVE DO - NOO - SHH R S ES SPACE WnTER MtO C SHAt oTHER SHQC [Q Ip MAN F -FUND FUND RES HE6T IE fiT tOLL tOLL CCMP 14111\1 F MANUF -RES RES MIIN F MAN F MI\NUF MIINUF MIINUF I I 

-

10~;~ 9 29 5 31J 96 ·9 9 
1U! 

9 9 11 9 
too. too. 100. 100. too. too. too. too. too. 100. too. 

Q8BC 11 J INFO ON MARKETING 18 9 9 10 28 5 33 'J 95 
100. too. too. too. 100. too. too. .too. too. 

ESSENTIAL 3 2 IJ 6 t 7 3 22 
17. 22. ~JIJ. 21. 2D. 21. 33. 23. 

VERY USEFUL IJ u"! 2 7 1 8 11t tA? ""· 20. 25. 2D. 21J. • 
SOMEWHAT USEFUL 7 2 2 7 3~! 31! 

3 33 
39. 22. 22. 70. 33. 35. 

NOT AT ALL USEFUL A t 22~ t " 3 7 
222 2~: ..... u. 10. t4. 6o. 2t • • 

ESSfNTIAL + VERY 3 6 5 2 .. l: 2 4~~ If !Ji: USE UL ·t7. 67. 56. 20. 4 D • 44. 

DON'T KNOW 

AVERAGE t.89 2.78 2.78 2.to 2.54 2o00 2.45 2.56 2.40 
~ 
N 
~ STANDARD DEVIATION t.Oif ·• 90 t.22 .53 .97 1.26 t.os 1.15 t.o8 

QABCl~J IHST/SOCIAL/ENVIRON/ 9 9 :118 "CJ t163 9 9 10 toft~ 5 
to8: 

9 95 
LEG l too. 1oo. too. 10:1. oo. too. too. too. too. too. too. 

ESSENHAL 1 1 l~ 1 1 2 2 1 9 
lto e. tlo tlo 7. 6'o tl. 9. 

VERY USEFUL 3 5 8 2 51 3 3 2 8 8 
222 2~~ 33. 56. ll.lt. 22. 3t. 33. 33. 20. 29. 24. • 

SOMEWHAT USEFUL 2 3 5 6 p If 2 s 3~! 2 3~~ 56
5 'H 

22. 33. 28. 67. If • 44. 22. so. lfO. • 43. 

NOT Ai ALL USEFUL 3 1 .If u!- ti~ 1 3 3 7 3 3~~ llt 21 
33. 11. 22. 11. 33. 30. 25. 60. • 2?.. 

ESSfNliAL +'VERY 4 5 9 2 64 q 4 2 3l~ 10 
33

3 33 
liSE UIL 44. 56. so. 2;!. 39. lflf. lflf. 20. ~o. • 35. 

DON'T KNOW 

AVERAGE ·2.22 2.4 .. 2.33 2.11 2.31 2.'tlf 2.22 1.90 2.18 lolfO 2.06 2.33 2.22 

STANDARD DEVIATioN t.o3 .70 .e9 .s7 oAIJ ·"'" 1.03 .70 .as .49 .sa .82 ·.89 ~ 
~ 
I 

-:1 
-~ 

SCALE: ESSENTIAL = If• VERT USEFUL = 3• SOMEWHAT USEFUL : 2• NOT AT All USEFUL = 1 -:1 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 
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IOCTOBERt 1979t In USEFULNESS C•F SPEciFIED INFORMATION ITEMS ~·cONTINUED (QUESTION At Ill 

SHA~ PASS B~~f6 GASS ~M~E ~ASS ~bbc S~Ac PfSS A~L A~L .141 ACTIVE SHIIC + PASSIVE ICONT•Dt ARC ARCH B ILD nuc c s c s c s c s -AG~2T co c2 ST~TE • AG£NT 1\GE T s Ec I II 

tn3~ 
-" 9 9 9 9 9 9 63 9 ·9 

to A" too. too. too. too. 100. tno. 100. too •. too. . 
Q8BUU INFO ON MARKETING 9 9 6:5 

100. 100. 100. 
ESSENTIAL 1 5 

11. a. 
VERY USEFUL 3 2 2l~ 33. 22. 
S0~1EWHAT USEFUL 2 3 2t 

-22. 33. 33. 
NOT AT ~LL USEFUL 3 If 20 

33.- . lf'f. 32 • 
ESSENTI•L + VERY If 2 22 USEFUL lflt. 22. 35. 
DON'T KNOW 

~ 
AVERAGE 2.22 1.78 2.11 

t-:) 

CJ1 STANDARD DEVIATION 1.03 .78 .94 

0 "fUU INST/SOCIAL/ENVIRON/ 9 9 9 9 . 9. 9 
1o8: 

9 9 t03~ tO~~ tOO. tOO. tOO. tOO. tOO. tOO. tOO. tOO. 
EssENTIAL 1 2 t .1 6 1 2 u. 22. u. 11. tO. lt. lfo 
VERY USEFUL. 5 3 1 3 If If ..go 1 6 112 56. 33. 11. 33 •. lflf. lflf. • 11. 13. • 
SOMEWHAT USEFUL If If If If 2 3 3~~ 6 6 . ~0 . 9 

lflf. ..... ..... lflf • 22 • 33. t.1. 67. t. • so. 
NOT AT ALL USEFUL 2 3 2 1 8 2 2 1 

39
7 

22. 33. 22. tl. 13. 22. 22. 16. . 
ESSENTIAL + VERY 5 3 2 5 . 5 5 36 1 t 8 11~ USEFUL 56. 33. 22. 56. 56. 56. 57. lt. tl. 18. 
OON°T t<NOW 

AVERAGE 2.56 2.tt 2.00 2.78 2.1flf 2.56 2.51f 2.00 1o89 2.07 1.72 

STANDI!.RD DEVIATION ... 1 .71f .'31f .77 .96 .at .83 .81 .56 .66 .65 >-3 
~ 
I 

....::! 

ESSENTIAL = If• VERY USEFUL : 3• AT ALL USEFUL : 1 
. ~ SCALE: SOHEWHAT USEFUL : 2• NOT ~ 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 
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In COCTOBERt 19791 
Ill USEFULNESS OF SPECIFIED :!NFORM'ATION iTEMS .;, CONTINUED ( QU(S.TIJN 81 .N 

SHAC WIND SHA~ S'lAC SHAC SHAC IPH IPH ALL SHAE ALL NON• -ACPVE SHAC DISTR DISTR HIS P1i.AN HVAC INOUS INDUs ::ILi\WT ENG UTI SOLAR SOLAR -ENG• ENG ENG E'lG REPS UTIL UTIL I I 
REPS REPS -

9 9 9 9 9 9 100~ 9 96 9 
to85 8 too. 100, 100 •. 110, . 100. 100. 100, 100 .• 100, • too. 

Q8BC111 INF~ ON MARKETJ~G 9 9 9 35 9 . 27 8 
too. 100. 100. 100. 100. 100, 100. 

ESSEtiJTIAL . 2 3 2 2 72 22. 33. 22. 6, • 
VERY USEFUL 3. '+ .5 7 2 

22
6 1 33. '+'+. 56. 20. 22. • 13. 

SOMEWHAT USEFUL 2 1 1 .11 3 8 3 
22. u. 1.:.. 31. 33. ao. 38. 

NOT AT ALL USEF~L 2 1 1 .. !~ '+ .. l! 4 
22. 11. 11. 44, so. 

ESSEI\TIAL + VERY s 7 7 9 2 
30

8 1 USEFUL 56. 78. 1e. 26. 22. . 13. 
DON'T KNOW 

~ AVERAGE 2.56 3,00 2,8~ 1,89 1. 78 1.96 1,63 
N 
0) 

STANDARD DEVIATION 1,05 .9 .. .87 ,90 ,78 o96 ,68 

Qae~u~ INST/SOCIAL/ENVIRON/ 9 9 9 '9 9 9 9 '9 95 9 togs 8. 
too. too. 100. too. 100. too. 1oo. loll'O, 100. :too. • too. 

ESSENTIAL, 1 5 2 1 l~! 93 11. 56. 22. 11. • 
VERY USEFUL '+ u! ~- 1 3 2 l 2,~ '+ 

aa 2 '+ 
'+'+. 33. :u, 33, 22, u. '+'+. • so. 

SOMEWHAT USEFUL 4 6 5 3 2 '+ '+ " . 33 3 .. 1~ 2 '+'+, 67, 56, 33. 22. ct'+. ..... "8. 35 • 33, 25. 
.NOT AT ALL USEFUL 1 u! 1 2 '+ 333 

ll~ 
25 2 1'+~ 2 

t1. tl. 22. 4'+. • 26. 22. 25. 

6SS~~TIAL + VERY " 2 3 e 5 1 2 l 37 '+ .. ~5 '+ SE L · '+II. 22. 33. e1. 56, 11. 22.; u. :!19. ·'+'+. • so. 
DON'T ICNOW 

.AVERAGE 2.33 2,22 2 • .22 3.22 2,56 1.78 1,89 2.00 2.2'+ 2.22 2,37 2.25 

STANDARD DEVIATION .. 67 ,79 ,63 ,92 1.05 ,91 .73 .'+7 .. n .79 .sa .82 ....., 
l:l:l 
I 

-.:a 
: 4t VERY USEFUL : 3• SOMEWHAT USEFUL : 2t NOT AT ALL USEFUL : 1 

·~ 
SCALE: ESSENTIAL -.:a 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 
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COCTOBER, 1979) Ul 

USEFULNESS OF SPECIFIED INFORMATION ITEMS - CONTyNUED CYUESTIOH 6) Ill 
SH~C SH~C TOTAL P~SS ftLL SHAC SH~C SHnc TOTI\L SHAC TOTAL PftSS ALb .N 

ACTIVE SHAC' + PASSIVE DO- NDO- .SH~C R S ES SPncE wAr R Nco·c Slli\C oTHER sHoe EQ Ip MAN F -FUNg FUND RE Hr6T EOT coLL tOLL COMP MAN F MANUF I! RE RES MAN F MAN F MANUF MANUF HANUF I II 
-~ 

3 9 loA~ 9 
tU! 

9 9 
loo. loo. 100. too. 1oo. 1 o~! · 29 

too. 
5 

too. 
31J 

too. 
9 

too. 
96 

too. 

08BU!) ExPECtED DE 11ELOPIMENTS 3 9 10A~ 9· tA81 9 9 
to A! 29 5 t!)S~ too 9 96 

loo. too. too. • too. too. too. 100. • too. 

ESSENTIAL l 1 2 2 ~~~ 2 
u! 

3 1 IJ 
222 19 

11. lt •. u. 22. 22. 10. 20. 12. • 20. 

VERY USEFUL 5 6 
61! 

2 88 5 2 .. 3A! t 3~~ 222 36 
56. 67. ·22. lf9. 5£.. 22. 36. 20. • 38. 

SOMEWHAT USEFUL :! 2 5 2 51 1 3 (, 
3l0 2 ~2 565 33 

33. 22. 28. 22. 28. tt. 33. 55. • · lfo. ·3 • . 31f. 

NOT AT ALL 1!JSEFU'L 3 ~! t 3 9t 5 t 6 8 
33. u. 33. • t7. 20. 18. a. 

ES~fNTIAL + VERY 6 7 13 .. 112 7 3 .. A'• 2 .. ~~ 4 55 
US UL 67·. 78. 72. ..... 2. 78. 33. 36. ' IJ • lfo. .. ... 57. 

DON'T KNOW t 
t. 

AyE RAGE 2.7'8 2.89 2.83 2.33 2.66 2.69 2.11 2.27 2.4t 2.40 2.4t 2.67 2.69 
w 
N 
~ STANDARD DEIJlATJON .61 .56 .6t l.t6 .82 ~8_7 .99 .62 .91) t.ot .9t .so .87 

Q8Billft CLIMATOLOGICAL DATA '9 9 t8 9 t63 9 9 to 28 5 33 9 95 
too. too. too. too. too. 1:10. too. 100. too. too. tno. too. 1oo. 

EssENTIAL 1 
u! 

2 6 2i~ 2 
u! 

1 .. 2 6 
565 2~~ t1. lt. 67. 22. 10. 14. 4o. 18. • 

VERY u·SEFUL 4 6 51~ -2 55 5 2 4 3~1 3~! 33
3 2~~ 411. 67. 22. 34. 56. 22. lfO. • • 

SOME,HAT USEFUL .. .. IJ6 2 4 3 9 9 111 20 
""· 22. 2EI. 22. &J4. 30. 32. 27. • 21. 

NOT ~T ALL USEFUL 22~ 2 u! 1,~ 222 2 .. 3 7 2~~ 1t. • 20. 1'4. 60. :u. 
' 

ESSfNTIAL + VERT 5 7 6~~ 8 89 7 3 5 15 2 17 A . 56 
USE UL SE. 78. 89. 55. 7R. 33. so. 5'4. 40. 5~. 89. ·59. 

DON'T KNOW 

AIJERAGE 2.67 2.67 2.67 3 ..... 2.5~ 3.00 2.22 2.40 2.54 2.20 2.48 3.44 2.68, 

STANDARD DE.VlATION .65 .93 .eo .97 1.oo ·.66 .92 .91 .89 1.46 t.o3 .10 t.ln >-3 
~ 
I 
~ 
-~ 

SCALE: ESSENTIAL = 1ft VERY USEFUL : 3• SOMEWifAT USEFUL : ?.t NOT AT ALL USEFIJL : 1 ~ 

Figure F-1. Active Solar Heating and Cooling· Data Tables (continued) 
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I OCTOBER, 1979) 

"' USEFULr~ESS OF SPECIFIED INFORMATION ITEMS ~ cONTINUED C9U~STION 8) Ill 
SHAC PASS SHJIC tASS ~HAC ~ASS ALL SHI\C PIISS ALL ALL· :N ACTIVE SHAC + PASSIVE CCONT•Dt ARCH ARC-I BUILD 'B ILD DUC ouc EDUc CES cE.s CES CES -co co 

AGf2T ST~TE 1-1 AGE:rn AGlNT s Ec 

103~ 1o3; 10~.~ 
~-9 

9 •:J 9 9 9 9 9 9 
too. too. too. ioo. too. too. too. 100. 

QABC13J EXPECTED.OEVELDPMENTS 9 9 9 9 9 9 '3 9 9 q5 10~~ too. too. too. 100. too. too. 100. 100. too. too. 
ESSENTIAL . 1 2 3 3 .. 2 .7 2 2 

11. 22, 33. 33, ...... ,2, 2 • 4, 11.· 
VERY USEFUL 7 2 .. 3 .. 7 l1 .. 7 .23 7 

7_8, 22, lflf. 33. 78, If_,. lflf. .78. 51, 39, 
SOMEWHAT USEfiJL l " 

. 5 2 1 1o If 1 l .. 39
7 

11. lflf ·• 56,. 22. u. 16, '*'*· 11. 3 • • 
NOT AT ALL USEFUL ., 1 61f u! 1 6 11~ u: 11, • 11. 13, • 
ESS~NTIAL + VERl 8 ,. 3 7 7 9 . L.B .. 7 5~~ so

9 
USE UL 89, lflf. 33, 78. 78, 100, 7£., lf4, 78. . 
001!1 1 T I<NOW 1 t u. c:. 

AvERAGE 3.oo 2,56 2,56 3,11 3,38 3,22 2. c;a ·2.33 2,67 2,1f7 2,5o 
~ 
t-:1 
00 STANDARD DEVIATioN ,47 ,9"- 1,05 ,74 ,67 ,43 .e .. .67 .65 .76 .83 

Q88Cllf) CLIMATOLOG.ICAL DATA 9 c 9 9 9 9 63 9 9 lf5 ta 
too. too: too. 100. 100, too. to a. too. too. too. 10.0 •· 

ESSENTIAL 3 e 4 If 3 If 3~1 2 2 8 5 
33. 67. 44. .. ... 33. lflf. . 22, 22. 18. 28, 

VEfl.Y USEFUL If 2 2 3 4 . 1 3r. 5 s sf~ 39
7 ..... 22. 22, 33. lflf, tl. 56. 56. • 

SOr.t.EWHAT USEFlll 2 1 3 2 1 4 
2k: 

1 1 9 2 
22. 1t .. 33, 22. 1t. lflf. tl. 11. :?.0, tt. 

NOl AT ALL USEFUL l 53 1 1 5 
22" 11. . 11. 11. u. . 

ESS~NTIAL + VF.:RY 7 8 6 7 7 5 '*5 7 1 31 12 
USE Ul 78, 89, 67. 78. 78, 56. 71 .• 7'3. 78. 1;9, 67, 

DON'T KNOW 

AVlRAGE 3,11 3,5£,. 3,11 3.22 3.oo 3,00 3,00· 2,89 2,89 2.76 2,72 

STANDARD DEVIATION .• 71f ,66· ,87 .79 ,94 ,91f ,87 ·'-'7 .87 .as· 1.1o >-3 
-~ 

I 
-.":1 

ESSEN'TIAL : q, VERY USEFUL : 3~ SOMEWHAT USEFUL : 2• NOT AT ALL USEFUL : 1 . ""' SCAU:: -.":1 

Figure F-1. Active Solar Heat1ing and Cooling Data Tables (continued) 



T-036 .,. 
(OCTOBER, t979) 

USEFULNESS OF SPEciFIED INFORMATION iTEMS - cONTiNUED (QUESTION a) 
Ill 
N 

o¥~f~ WINO f~~~ ~fMC SHAC SH6C . IPtl IPH ALL ~HAC ALL NoN- -ACTIVE SHAC OISTR LAN HVAC IN~ S IND S PLANT ENG TIL SOLAR SOLAR 11 ENG E G · ENG ENG REPS . UTIL UTIL I II 

REPS REPS -~ 

9 9 9 9 . 9 . 9 9 9 96 9 10~5 8 too. too. too. too. too. too. too. .100 ~ too • too. • too. 
Q8B C13) EXPECTED DEVELOPMENTS 9 9 9 9 9 9 9 9 96 9 

to35 8 too. too. too. too. too. too. too. too. 100. tOO.; . too. 
. ESSENTIAL ,. 2 .It t t t~~ t •t 

II'+. 22. «tit. tt. tt. tl. 29° . 
VERY USEFUL It 3 3 2 .. It . 3 

333 6 .. ~~ 3 
26

9 5 
~tilt. 33. 33. 22. ..... . 33. • 67 • 33. . 63 • 

. SOMEWHAT USEFUL '+ ,. .3 3 ,. ,. 2 3~~ 3 3p 3 «tit. It'+. 33. 33. IJ'+. «tit •. 22·. 33. . 38. 
NOT AT ALL USEFUL t 2 1 .. t 2 t to 2 93 t1. 22. tt. 11. 22. lt. to. 22. . 
6~~~~[IAL·+ VERY 8 3 5 6 .. 5 ,. 

33~ 6 552 It 5~9 5 89. 33. 56. 67. 56. '+ct. 67. ... .. ... . 63 • 
DON'T KNOW 

(.:I 
AVERAGE 3.,22 2.11 2.78 3.ti 2 •. 56 2.4'+ 2.tt .2.56 2.57 2.33 2.7'+ 2.63 

~ 
co STANDARD DEVIATION .. 92 ~7'+ o77 o87 o8t .Bq .7 .. .66 .as .95 o97 o45 

Q8B Ult) CLIMATOLOGICAL DATA . 9 9 9. 9 9 9 9 9 96 9 t08~ 8 tOO. tOOo tOO. tOOo tOO. tOO. tOO. tOO. tOO. tOO. tOO. 
EssENTIAL 2 3 3 2 

56
5 2 2 38~ 2 269 

13! 22. .·33. :33. 22. • 22. 22. .22. • 
VERY USEFUL 3 2 3 3 3 .. 5 

565 4 38 2 
23

8 ,. 
33. 22. 33i 33. 33. 56. .. ..... «to. 22. . so • 

SOMEWHAT USEFUL 2 . 333 3 .. t t 2 2 t~~ 2 p 2 
22. • 33. '+ct. u . tt. 22. 22. 22. 3 • 25., 

NOT AT ALL USEFUL 2 1 t 222 t 
. ·t~~ 3 . 5 . t 

22. tt. tt. . . 1t. 33. t ... t3 •. 
6SS~NTIAL + VERY 5 5 6 5 8. 7 5 6 67 ,. .. ~~ 5 SE UL 56. 56. 67. 56. 89. ._78. 56. 67. 70. ..... 63. 
DON'T KNOW 

AVERAGE 2.56 2.78 3.oo. 2.78 3 ..... 2.89 2.33 2.78 2.86 2.33 2.60 2.63· 

STANDARD DEVIATION t.os t.02 .at .77 .70 .87 .82 .90 t.oo t.t6 t.Ot oB'+ >-3 
~ 
I 

-.:1 

~ 2• NOT AT ALL 
·~ SCALE: ESSENTIAL : It• VERY USEFUL : 3• SOMEWHAT USEFUL USEFUL = t. -.:1 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 



Ill 
Ill 

T-038 .N 
CDC TOBER, t979) -

USE OF SPECIAL ACQUISITION METHODS (QUESTION tO) -I I 

TOTAL TN/\L SHAC P6ss -SHAC SHAC P~S-'i ftLL SHAC SH~C ~H~C TOTAL ALL ACTIVE SHAC + PASSIVE DOE• NOOE• SH~C R S ES SPACE WAT R NCO'·!C ~·Hcc oTHER SH6C EQ Ip MANUF 
FUN~ ~UND R[ HMT EQT CO-L CO L cOHP ,_AN F MANUF Rr ES MA F MAN F MtN-•F MII,NUF MAimF 

9 9 tt~~ 
·;, 

tU! 
.9 9 u 29 5 3,. 9 96. 

t.oo. 100. too. too. too. 1 Oct. Joo. 100, t.oo. 100, too. 
QlOA COMPUTER TERMINAL 

lo YES If 6 s1~ .. 62 2 3 2 1 1 8 
33

3 2§~ '+If. 67. .. ... !If, 22. 33. :l :1. 2,.. 20, ~ ... • 
2. NO 5 3 8 '5 u~ 1 76 9 722 .. 26 

67
6 7'+ 56. 33, cu~. 56. 78. 6 • a::. 6. eo. 76, . 77. 

8. OON•T KNOW/NA 3 
2. 

QlOB MICROFORM - COMPUTER 
~ 
l:o) 

l. YES 2 2 l ~~ 2 2 5 c t 1 
- 22. tt. u. u. '3 •· 7. 6. s. 

2. NO 7 7 7~~ a us 7 9 91° 9s6 5 9p 9 9y7. 78, 78. 89, . 78. too. . • too. • too. • 
a. OON•T KNOW/NA 2 2 to 1 1 1 If 

22, 11. 6, i.t. 3 3, ... 
QtOC OTHER MICROFORM 

to YES 2 .. 6 11~ 72 u! 2 3 1 ·'+ 
222 2b~ 22, lflf, 33, '+0. 1:0. to. 20. 12, . 

2. NO 7 5 6~~ e !8~ 1 9 9 8~5 .. 8~~ 78
7 7~~ 78, 5&, 89,, 7A, too. 82, • ao. . 

e. OON•T KNOW INA 1 1 1 1 1 
1. 11 .• 3. 3. 1. 

Figure F-1. Active Solar Heating and Cooling Data Tabl·es (continued) 



Ul 
T-038 Ill 

(OCTOBER, 1979) _., 
SPECIAL ACQUISITION METHODS (QUESTION 10)· -USE OF -SHAC PASS aHAC CASS ·.lHAC £M~ ALL SHAC PASS ALL ALL I I 

ACTIVE SHAC + PASSIVE (CONTtDI ARCH ARCH B ILD B ILD ouc EDUc CES CES CES CES -
co to co STATE 

AGEIH AGE. NT AGENT SPEc 
9 9 9 9 . 9 9 10~~ 9 . 9 

~n3~ 10~a too, 100, 100, 100, 100, 1110, 100, too, • 
OtDA COMPUTER TERMIIUL 

,_ 
1. YES· 5 4 3 3 1 2~~ 3 t 7 ,.,.a 56, 44, 33, 33, it. 33, 1t, . 16, • 
2, NO 4 5 6 5 9 8 

73
9 6 a 38 

5l0 ..... 56, 67, 56, 100, 89, • 67, 89, 81f, . 
a:. DON•T ~monA 1 

llo 

0108 MICROFORM - COP!IPUTER 

~ 1o YES 2 1 64 1 1 3 
285 ~ 22, i.1, • 11, ·tt, 7, • ...... . 

2. NO 78! 9 a 9 9 8 9~? 8 8 ru &P 100, 89, 100, 100, 89, 89, 89, 9t, • 
e. OON•T KINOW/f'IA 1 21 1 112 u. • 2. • 

QtDC OTHER· MIC~FORN 

1. YES 2 3 1 21 1 1 If 
336 22, . 33, 11, 33, 11, 11, 9, .. 

2. NQ 7 9 6 9 9 8 6~! 8 8 Itt 6~2 78, 100, 67, 100, 100, a9, 89, 89, 91, • 
a. DON'T KNOW/r~A 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 



ACTIVE SHAC 

QlOA COMPUTER TERMINAL 

1• YES 

2. NO 

8 • DON'T KNOW/NA 

QlOB. MICROFORM • COMPUTE~ 

lo YES 

2o NO 

8o DONtT KNOW/NA 

Q10C OTHER MICROFORM 

1. YES 

2. NO 

8 • DON 'l KNOW/NA 

T•038 
!OC::TOBER, 1979) 

USE OF SPECIAL ACQUiSI~ION 

SHAC· WIND SHAC SHAC 
OISTR DISTR ~NST PLAN 

9 9 9 9 loa. ~oo~ too. 101~ 

u! 
8 

89. 

8 
89. 

2 
22· 

6 
67. 

1 u. 

.1 1 
11. u. 

9 
loa. 

a 
33. 

·6 
67. 

9 Joo. 

2 
22. 

7 
78. 

5 
56. 

9 
lOOe 

6 
61. 

3 
32!·. 

METHODS (QUESTION 10) 
SHAC SHAC IPH 
HVAC INcUS INDUS 
ENG ENG ENG 

lPH ALL 
PLANT ENG 

[rJG 

9 · 9 9 ._100 9• 96 1oo. 109. 1oo. 1oo. 

5 
56. 

3 
33. 

1 
11. 

1 
llo 

8 
89. 

2 
22. 

.. 9 
100. 

. 7 9 
78. too. 

2 
22"• 

7 
78. 

9 
100. 

1 
11. 

8 
89. 

1 
1. 

5 s. 

SHAC· ALL NON
L'TIL SOLAR SOLAR 
RrPS UTIL UTIL 

REPS REPS 

9 1035 . 8 ' 1oo. o. 1oo •. 

1 4 
11• 11. 

78! 
. 1 u. 

. 30 
86. 

1 
13. 

7 
88• 

8 1oo. 

2 
25. 

6 
75. 

Figure F-1. Ac:tive Solar Hleating and Cooling Data Tables (continued) 



T-039 Ul (OCTOBER, 1979, Ill 
USE OF SELECTED SOLAR INFORMATION SOURCES iQUESTION 11) :141 -SH~.C SH~C TOTAL· P~SS ftLL SHI\C SHfC SHAC TOTAL SH~C TOTIIL P6SS ALL -ACTIVE SHAC + PASSIVE DO - NDO - SHAC R S ES SPACE W~T R NCO C s•icc OTt1 R SHoe EQ. Ip MANllF I I FUNB FUND RES t-fMT EOT tOLL CO L COMP MAN F MANUF -RE RES MA F MIIN r MANUF MI\NUF MANUF 

9 9 10b~ 9 
1U! 

9 9 
1ob! 10~~ 5 10a~ 9 103~ . 100'. lDOo 100. 100. 100. 100. 100. 

Qllll I LIBRARY IORGILOCII.l) '9 9 10~~ 9 1179 9 9 11 29 5 31+ 9 96 1oo. 1oo. too, oo. too, 100. 100. too. too. too. 100. too. 
1. YES 6 7 1'3 7 lso 8 . 5 8 7~1 3 21+ 

56
5 63 67. 78. 7 • 18. 1+. 89. 56. 73. 2. r.o. 71. . 66 • 

2. NO 3 2 5 . 2 ~~~ 1 I+ 3 8· 2 ~~~ 1+1+1+ 33 33. 22. 28. 2~. tt. 4CJ. 27. 28. IJO •. • 34 • 
a. DON'T KNOW '1 

1. 

QUf2 I PUBLIC UTILITY '9 9 
to A~ 9 

tU? 
9 9 

to A! 29 5 31+ 
too

9 96 1oo·. 100, too. too. too. too. too. 100, • too. 
1. YES If 7 

6l! 
4 'h 5 3 7 15 .• l~ .ul 41 

~ 
44-, 78. 414, 51. 56. 33. 64. 52. . 143. 

-~ 2. NO 5 2 7 5 88 14 6 14 q~~ 5 s1~ 8 . 55 ~ 5fi.o 22· 39. 56. 149. 44· 67. 36. tOO· 89. 57. 
a. DON'T KNOW t 

t. 

~~!~a~ERINSTALLER/BUILDER/ _ 9 9 10~~ 9 ~eo 9 9 11 29 .5 31J 9 96 too. too. 1oo. t o. too·. too. too. too. 1oo. too. too. too. 
t. YES 7 9 

. 8~~ 8 
U! 

8 1 9 §It 3 7~! 6 6t~ 18·. too. 89, 89, 78. 82. 8 • 60. 67. 
2. NO ::! 2 t 63 t 2 2 5 2 7 

33
3 30 ' 22. u. tt. 35. tt. 22. . t8. t7. lfo. 2t • • 3t. 

e. DON•T KNOW 

Qll (4, WORKSHOpS/CONFERENCES '9 9 to~~ 9 ~eo 9 9 Al - 29 5 34 to~9 96 too. too. too. 1 o. 1110. too. 10 • too. 100. too. . 1oo. 
l. YES 7 9 t6 8 t59 9 6 8 23 4 27 6 72 

78. 100 0 89. 89. 88, 100. 67 •. 73. 7?. so. 79, 67. 75. t-3 
2. NO 6 7 24 

::d 2 2 1 21 3 3 t 
33

3 I 
22. u. u. 12. 33_. 27. 21. 20. 2t. 25. ..... . 

~ 
8. DON'T KNOW ..... 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 



T-039 In 
!OCTOBER, t979J Ill 

usr OF SELECTED SOLAR INFORMATION SOURcES CQU~STION tU .N -SHAC ~~~ e~~f8 a~tf~ lHAC PA~S ~LL SHAC PA~S ALL ALL -ACTIVE SHAC + PASSIVE (tONT•Dt ARCH cue EO C cue cES cE cEs iES I I 
(0 .. co co S ~TE - . 

AGENT AGENT AGENT s Ec 
9 '9 9 9 9 9 ao8~ 9 9 45 10A8 too. 100. too. too. too. too. too. too. too. • 

Qtt (1 J LIBRIIRy (ORG/LOCAL) 9 .'9 9 9 . 9 9 l(t~~· 9 9 to3~ to~ 8 too. too. too. Joo. lODe too. too. too. • 
t. YES 6. 3 5 .5 6 8 5q 6 If 20. e!s 67o 33. 56. 56. 67. 89. 86. 67. If ... .. ... • 
2. NO 3 '6 If If 3 t 9' ·3 5 5~; 173 33. 6T. '*"· ..... 33. tt. tlf. 33 • 56. • 
e. OON•T KNOW 

QU (2 J F'UBliC UTILITY . 9 9 . 9 CJ 9 9 63 CJ 9 45 te too. too. too. no. too. too. too. too. 100. too. too. 
to YES 7 .. 3 5 2 7 5~~ If 3 If~~ 6p t-:1 78. Cf4. 53. 56. 22. 78. lflf. 33. • t-:1 2. NO 2 5 6 If 7 2 .. i? 5 5 f3 39

7 ,j:>. 

22. 56. .07. .. ... 78. 22. 56. 56. s • • 
e. DON'T KNOW t 2 

tt. ... 
8l~~~~ERINSTALLER/BUILO[R/ 9 :J 9 9 9 9 63 9 9 45 1R too. too. too. too. 100. too. · too. too. too. too. too. 

t. YES 8 3 8 8 7 9 _eij~ 78! 
If 21f ·u . a9. 89. 89 • 89. 78. too. ..... 53. 6t • 

2. NO t l t 1· 2 7 2 5 .. ~! 39
7 tt. tt. tt. tt. 22. tt. 22. sr.. . 

8. OON•T KNOW 

011 (If) WORKSHOPS/CONFERENCES 9 '9 9 9 9 ·9 63 9 9 to3~ tob8 too. 100. too. too. too. too. liDO. too. too. • 
to YES 8 '9 9 9 9 7 S7 5 If 25 el; 89. too. 110. 1100. too. 78. 90. 56. lflf. ~6. >-3 

~ 2. NO t 2 6 If 5 20 3 I lt'. ,2. to. .. ... sr.. .. ... t7. ~ 
,j:>. e. DON•r KNOW ~ 

Figure F-1. Active Solar Heating and Cooling Data Tabl1es (continued) 



T-039 .... 
(OCTOBER, 1979) Ill 

USE OF SELECTED SOLAR INFORMATION SOURCES (QUESTION 11) N -riAC WIND . SHAC ~HAC SHAC SHOC IP~ IPH ALL 3HAC ALL . Nor~- -ACTIVE SHAC D STR DISTR INST LAN. HVAC INo S INO S PLANT ENG TIL SOLAR SOLAR I I ENG ENG ENG ENG REPS UTIL UTIL -REPS REPS 
9 9 9 . 9 'J 9 'J 'J % 'J 10~5 8 lao. 100. loo. 100, lOCJ, 100, 100, 100, 1110. 1no·. . 10(1, 

QUUJ LIBRAHY CORG/LOCAL) 'J 'J 9 9 9 9 9 9 96 9 105~ 8 lao. 100, 100, 100, 100, 100, 100, 100, lOIJ, 100. . 10!), 
1. YES '+ 6 7 9 7 '+ 2 2 61 7 25 5 4'+. 67, 78, . 100 .• 78, ~'+. 22, 22, 6'+, 78, 71, 63. 
2o NO 5 3 2 2 5 7 7 35 2 2~0 3 -56, 33, 22. 22. 56• 78, 78, 36, 22, • 38, 
8~ DON'T KNOW 

Q1112) PUBLIC UTiliTY 9 9 ·9 9 9 9 9 9 96 9 10~5 8 loo. 100.· 100, 1.oo. 100, 100, 100, 100, 100, 100,· • 100, 
1o YES 6 5 '+ 8 6 5 1 2 lf8 7 

1¥
5 '+ 67, 56. 4'+. 89, 67. 56~ 11. 22. so. 78, • so. 

~ 
2. NO 3 3 5 1 3 '+ 98 7 48 2 2~0 4 ~ 

CTI 33, 33, 56, u. 33. 4'+, 8 • 78, so. 22. • so. 
s. OON•T KNOW 1 

11. 

Q~1~3A INSTALLER/BUILDER/ 9 9 9 9 9 9 9 9 96 9 10~5 8 0 S 6 ER 1oo. 1oo. 100. 100, 100, 100, 100, 100, 100, 1oo. • 100, 
1. YES 9 9 7 8 9 7 7 8 83 8 7~7 . 6 1oo. 100. 78, 89, 100, 78, 78, 89, 86, 89, . 75, 
2. NO 2 i. 2 

22
2 1 ·p 1 8 2 22. 11. 22. . 11. 1 • 11. 23, 25, 

s. DON'T KNON 

-~ 

QUI'+) WORKSHOPS/CONFERENCES 9 9 9 9 9 9 9 9 96 9 -35 8 1oo. 100, 1oo. 100, 100, 100, 100, 100, 100, 100, 100 1oo. • 
1. YES 8 7 9 9 5 9 6 4 69 7 1F 6 69, . 78, 100. 100, 56. 100, 67, 44, 72. 78. . 75. 

~ 2. NO 1 2 4 3 5 2~~ 2 
23

8 2 :::0 11. 22. 44, 33, 56, 22. . 25, I 

""' 8o DON'T KNOW ~ 

: ""' 
Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 



In 
T-0'40 Ill 

IOC:TOBER, 1979t ·"" -US( OF SEL~CTEO SOLAR INFORMII TI.ON SOURcES CONTINUED (QUESTION tU -~HAC 
I I 

~HAC SHAC TOTAL PA~S All SHAC SH/\C SH/\C TOTI\L TOT/\l E~D~~ 1\ll -ACTIVE' SHAC + PASSIVE OE- NDOE- SHAC RE RES SPACE WATER NtONC SHI\C 0 11ER sHoe MANUF 
FUNg FUND RES ~-~~Ml MAMl 

C(lll COLL conp MMI F MANUF 
RE RES M!III\IUF ~lf\NUF :V.ANUF 

9 9 lD~~ 9 1~8! 9 9 11 29 5 3'4 CJ 96 1oo, 100. too, too, 100. lOin, 100, too. tno. 100. too. 
Q11(5J COMMEIICIAL DATA E-ASE: 9 9 . Aa 9 

1A8! 
9 9 to~! 29 5 3'4 9 96 too. 100. lo • 100, too. 100, too, too. too. 100, too. 

lo YES 6 6 t.~! 7 68 3 2 1 6 6 111 2t 67, 67. 78. 38, 33. 22. . '9 0 2t • t8, . 22 • 
2. NO 3 3 6 2 u~ 6 7 9i~ 7~~ 5 e~? A 75 33, 33. 33, 22. F.t7, 78, too. 89, 7R, 
e. DON'T KNOW 3 

2. 

Qlll~J FEDERAL LIBRARY/INFO 9 8 11 9 180 9 9 11 29 .. 33 '9 95 C TER too. too. too. too. too, too. too. too. 100, too. tllo. too. too. 
w 1o YES 5 5 10 7 97 4 

565 .. .. ~! ~~~ 3 .... w 56, ,63. 59, 78, 5'4, ..... 36. 33. '46, en 0 

2. NO 2 3. 5 2 78 - 5 4 7 5~~ 3 sA; 6 50 22, 38,. 29, 22. 43, 56, 4'4, 64, 75, 67 0 53, 
e. DON•T KNOW 2 2 5 1 1 1 22, t2. 3 •. 25, 3, t. 

' 
Qll c 7, SSIE -- SMITHSONIAI\' 9 9 lo~! ·9 Aet 1o~! toP 

5 1ob~ 9 '42 too. 100, 1oo. t o. • too. too • too. 
1. YES 2 3 5 t 30 1 9t t t 3 22,- 33, 28, 1t. 17, '9, 0 6, tl. 7. 
2.; NO 7 6 7!~ -

7 l'*6 .J~ 91° 
5 94~ 8 39 78, 61. 78, 1, • too. 89, 93, 

e, DON'T KNOW 1 5 
tl. 3, 

--

>-:3 
~ 

Figur·e F-1. Aclive Solar Heating and Cooling Data Tables (continued) I 
-.;J 
.;. 
-.::1 



Ul 
T-OIJO Ill 

COCTOBER, 19791 •-"' -USE OF SELECTED SOLAR INFORMATION SOURCES - CONTINUED (QUESTION 111 

* II I 

CCONT•DJ 
SHAC PASS SHAC PASS SliAC PASS ALL StliiC PA~S ALL ALL '-" ACTIVE SliAC + PASSIVE ARCH ARCH BUILD BUILD EDUr. EDUC EDUc CES cE cr.s ~ES . co co co S ATE 

AGENT AGlNT AGtrH SPEc 
9 9 9 9 9 . 9 63 9 9 1oa~ 10~~ lOO. too. too. 100. 100. 100, too. too. ton. 

QU (51 COMMERCIAL DATA BASE 9 9 9 9 9 9 63 9 9 1+5 18 too. 1oo. too. 100. 100 ... too. too. 100. too. too. 100. 
1o YES 1 2 2 1 1 - 17 2 6 3 u. 22. 22, u. 11. 27. 22. 13, 17. 
2. NO (, 9 1 6 8 8 7~6 7 9 f\~~ 8!~ 67, JOD. 78. 67. 89. 89. • 78. 100. 
e. DON'T I< NOW 2 1 

22, 11. 

QUC61 FEDERAL LIBRARY/HIFO 9 9 9 9 9 9 63 "9 9 lf5 18 CENTER too. 100, 100, 100. too. tno. 100. too. 100, too. too. 
~ 

t. YES 5 IJ 33 . .. 15 6~2 ~ q IJ q . q 2 ---1 '*"· 56. lflf. lfiJ. lfiJ. "q· 52 •. 22. lfiJ. 33, • 
2. NO 5 q .. 5 5 5 "go 78

7 5 6~~ 33
6 56, lflf. IJif. 56. 56. 56. . • 56. • 

e. DON'T Kit OW 1 
1t. 

QUC71 SSIE - SMITHSONIAN . 9 9 9 9 9 63 9 18 too. too. 100. 1oo. 100. 100, 100. too. 
lo YES 1 2 13 3 u. ,2. 21. 17. 
2. NO 9 9 7 9 7 7~8 9 

714 1oo. 100~ 78. too. 78. • 100, • 
e. DON•T 1<1\~ow t :l 6! u. . 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 



T•OI40 
()CTOBER t t9791 

US~ OF SELECTED SOLAR INFORMATIO~ SOURcts ~ CONT~NUEO (QUESTION 111 

ACTIVE SHAC 

Q1tC51 COMMERCIAL DATA BASE 

t. YES 

2. NO 

8, DON'T KNOW 

Qt1C61 FEDERAL LIBRARY/I~FO 
CENTER 

1. YES 

2. NO 

8 • DON'T KNOW 

Qt1C71 SSIE • SMITHSONIAN 

lo YES 

2o NO 

8o DON'T KNOW 

SHAC wiND SHAC s~A: SHAC SHOC IPH x~H ALL 
DISTR DISTR INST P~A~ HVAC IND S INDUS PL~NT ENG 

ENG ENG ENG ENG 

9 
1oo. 

9 
100, 

2 
22, 

7 
78, 

9 
too. 

9 
100, 

3 
33, 

5 
56, 

t 
11. 

9 
1•JO, 

9 
1JO, 

1 u. 

!J 
1DO. 

!J 
1Do. 

8 9 
!19, 100 .• 

9 9 9 '9 
100. 100, 100, tOO, 

7 14 3 
78, 1414, 33, 

2 
22, 

.. ..... 
1 u. 

14 
·14111, 

5 
56, 

. 9 9 
Loo. Joe::. 

9 uo. 

1 u. 
8 

8«:', 

9 
too. 

9 too, 
1 

11. 

9 9 
100, too. 

. 
9 

'1009, too. 

u! 

.9 
100,, 

B 
100· .• 

8 .. 9 
89, 100, 

8 8 
89, LOIJI, 

96 
100, 

95 
100, 

23 
214, 

7~~ 
2 

2. 

9 .· 9 9 '9 96 
1oo. 1no.- 1oo. 1oo. 1.co. 

2 . 3 5 1 1414 
22. 33. 56, 11, 46, 

6 
67, 1414 .. • 

50 
52, 

2 
2, 

9 9 70 
100, JC,C, JIOO, 

9 9 
100, 10[1. 

8 
11. 

89! 
1 

1. 

SHAC ALL NON. 
UTIL SOLAR SOLAR 
REPS UTIL UTIL 

9 
100, 

9 
100, 

1 
11. 

8 
89,. 

9 
100. 

5 
56, 

.. 
1414, 

REPS REPS 

35 
10~. 

6 
17, 

8 
100, 

8 
100, 

1 
13. 

ee7 . 

8 
100, 

8 
100, 

9 35 a· 
100, 100, 100, 

2 
22. 

. 7 
78, 

1 
13, 

7 
88, 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 



r-ocu Ul 
Ill COCTOBERe 1979t .N 

USE OF SELECTED SOLAR INFORMATION SOURCES • CONTINUED (QUESTION llt --SH~C SH~C TOTAL P~SS ftll SHAC SH~C SHAC TOTAL SH~C-TOTAL P6Ss Alb I I 
ACTIVE SHAC + PASSIVE ·oo • NCO • SHAC R S ES SP~CE W~T R NCONC . SH/\C OTH R SHoe EQ Ip M/\N F -FUND ~UNO RES H or E:fiT COLL COLL CO"P HAN F ~ANUF . 

RES ES MAN F MAN F H/\NUF MANUF MANUF 
9 9 ~0~~ 9 

tU! 
. 9 . 9 

to~! 29 5 31t . . "' 96 to a.. 100. 100o too. 100. too.· too. too. 100. too. 
Q11~8t GOV•T PRINTING OFFICE· 9 9 '18 9 lt81 9 9 11 29 5 31t 9 96 G 0 tol. too. too. too. oo. too. 100. too. too. too. too .• 100. 100. 

lo YES 8 .e 8~~ 7 ~3'+ 8 . 5 . 9l~ 23 5 28 5 12 
89. 89. 78. ... A9. 56. 79. too. A2o 56. 75. 

"2. NO 1 1 2 2 '+'+ 1 It'+'+ 9! 
6 . 6 ...... 2~~ 11. 11. 11. 22. 2'+. 11. 0 21. 18. 0 

a. DON'T KNOW 3' 
2. 

9 9 10~~ ' tU! 
9 9 

10b1 10S~ 5 1' 3'+ 100
9 u3~ toe. 100. 100. too. too. 0 too. . 00 0 • 

QttCfA NfJlONAL TECHNI~A~ 9 9 to~~ ' tAB! 
9 9 to~! 29 5 31f 

"' "' (.) N RHA ON SERVICE-N 1 tol. 100. too. too. 100. too. ·10o. tno. 100. too. 
(.) 

8 CD ll.o YES 6 1. U· u~ 5 3 6 .. A~ 2 ..~~ 3 lf2 6? 0 1!J. 72. 89. 56. 33. 55. lfO. 33. ltlf 0 

2. tJO 3 2 5 1 3~~ If 6 5 5~~ 2 !lA! 616 52 33. 22. 28. u. .. ... 67. lfS. lfO. • 51f. 
a. DON'T. KNOW 1 t t 2 ... 20. 3 • 2. 

9 9 10A~ 9 
tU! 

9 9 11 29 5 108~ 9 96 
100. too. too. too. 100. too. 100. 100. too. too. 

AtHMlR TECHNICAL INFORMATION 8 ' 11 9 t80 9 ' 11 29 5 31t 9 96 
- TIC too. too. too. tcto 0 too. too. 100. too. tQD. too. tno. 100. too. 

1. YE:S It If 8 6 72 5 1 6 6 111 20 
5(1. ..... •n • 67. lf0 0 56. 9. 21. t8. • :n. 

2. NO If 5 9 3 u~ If ' 91~ 723 5 A~~ 898 13 so. 56. 53. 33. lflf .• too. '· too. • 76. 
a. DON'T KNOW 8 3 o-3 ... 3 • ~ 

I 
-.:1 
~ 
-.:1 

_figure F~1. Active Solar Heating and Cooling Data Tables {continued) 
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(OCTOBER, 1979) .N -USE CF SELECTED S~LAR IUFOR~ATION SOURcES • cONTINUED (QJESTION 111 -I I 

SHAC :~~~ aa~r8 oCte8_ ~~6~ f'A6S ~hbr SHI\C Pf~S ALL ALL -ACTIVE SHAC + PASSIVE CCONT•DJ ARCH Eo c cE.s . c · tES ti::S Eo co Fo s~~TE AG NT Al;lNT AG NT Ec 
9 9 9 9 9 9 to~~ 9 9 ~n3~ uA8 too. 100. too. . 100. too •. too • 100. 100. • 

'HA~s· GOV•T PRINTING OFFICE• 9 9 9 9 9 9 to~· 9 9 to3~ toA8 too. IOD. too. 100. too. too. too. 100. • 
t. YES 8 .. 8 7 7 1 1~, 7 6 29 e!!S eCJ. ""· 89. 78. 78. 78 •. 78. E7. '"· • 
2. NO t !5 1 2 2 2 t~ 22~ 3 3!~ 173 u. 56. tt. 22. 22. 22. ~3. • 
e. DON 1 T KNOW :1 t 

2. 2. 

9 Co 9 9 9 9 63 9 9 to3~ tob~ 100. too; 100. tOO. tOO. too. to•. tOO. llOo 
~ Ol~C~A NAJA2NA~ JiC~NICA\ 9 Q 9 9 9 9 to~~ .9 9 to3~ toA8 
""" -N RMAT S RV C -~TI · too. 1oo: 100. 100. 100. 100. 100. tJo. 0 • 

1. YES .. 3 If .. 3 .. ,1~ t 3 
so 9 ..... 33. .. ... ..... 33. ;. ... 1t. 7. • 

2. NO 5 6 !5 !5 6 .. 3~~ 7 ' sJ~ 9 56. 67. 56. 56. 67. ..... 78. 1DO. so • 
Bo OON•T KNOW 1 21 1 3 

it. • tt. 7 • 

' 9 . 9 ' . 9 9 63 9 9 165 1ft loo. t011o too. too. too. too. too. lOOo lc•Oo t(IOo . too. 

QtH~¥lR TECHNICAl JNFO~MIITION 9 9 9 9 9 9 63 9 9 lfS 
10A8 • TIC too • too, too. 100. too. 100. 100. 100, lC•O • too. • 

t. YES 2 5- .. 1 4 .. .. ~~ 1 t 5 
so9 22. 33. ..... u. ..... ..... 11. 11 • 11. • 

2. NO 7 67~ 5 78! It . .. .. ~1 8CJ8 !:9~ 8,~ so9 78. 56, ..... ""· • • • 
a. DON'T I< NOW 1 1 1 Eq t 

~ u. u. tt. • 2. 
l:tl 
I 

-.:I 
~ 

"" 
Figure F-1. Aclive Solar Heating and Cooling Data Tables (continued) 
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Ill COCTOBERt 19791 :-"' USE OF SELECTED SOLAR INFOR"'ATION SOURtES - CONTINUED (QUESTION 111 -• ,~lAC WINO SHAC ~HAC SHAC SHAC IPH IPH ALL ~HAC ·ALL NON· I I 

ACTIVE SHAC D STR DlSTR INST LAN HVAC I No US INDUS PLi\NT EIJG TIL SOL'AR SOLAR -ENG ENG ENG EI~G REPS UTIL UTIL 
REPS REPS 

9 9 9 9 9 9 9 9 96 9 
1055 e 10·). 100. 100, 100, 100, too. too. too. too. 100, • too. 

au c e1 GOV•T PRINTING OFFICE• 9 
·too: 

9 9 9 9 9 9 96 9 
1o85 e GPO 10•·). 100, 100, 100, 100, 100, 100, too. too. • 100. 

1. YES ~ e 7 a ~ 7 8 .. 73 a 7,., 6 .... a9 .• 78. a9. .. ~ . 7a. a9, . ... 76. 89, • 75. 
2. rJo 5 1 2 1 5 2 u! 5 2~! 1 

23
8 2 5.; • . 11, 22, 11. 56, 22. 56, 11. • 25, 

a. DON 8 T KNOW 

9 9 9 . 9 9 9 9 9 ·96 . 9 
to85 . e 101), 100.; 100, 100, too. too. 100, -too. 100, 100, • too • 

01lC~& NAJIONA~ TEC~NICAL 9. 9 9 9 9 9 9 9 96 9 
to8 5 8 N RMAT ON S RVIC -NTIS 100, 100, 100, 100, too. too. 100, too. 100, 100, too • c.,) • ... 1o YES 5 5 3 a .. 5 33~ 1 ~t~ 5 6~1 1 ,_ 

56, 56, 33. a9, ~~. 56. 11, 56. 13 • .. 
2o NO .. ! .. u!· 5 .. 

565 8 51~ .. ..b .. 7 .. ,. 33, ~ ... 56, ..... • 89, .. ... • ea • 
a, DON'T KNOW 1 2 t 2 u. 22, 11. 2 .• 

9 9 9 9 9 9 9 9 96 9 10~5 8 
10(•. 100 .• 100, 100, 100, 100. 100 •· 100, 100, 1!'1 0. . 1oo. 

Q11Ct0~ ·TECHNICAL INFORMATION 9 9 .. 9 9 9 CJ CJ 9 96 9 10~5 8 
CEN'i R - TIC too. 100, 100, 100, 100, tloo. 100, too. 100, 100, • 1oo. 

1o YES 2 1 .. 5 3 . 3 5 2 32 6 .. ~~ 1 
22. u. ..... 56, 33. . ~3. ·56, 22 • 33, 67. 13. 

2. NO 6 5 5 .. 6 6 ~ 6 60 2 ..~! 7 
67. 56, 56, ..... 67 • 67. ~ ... 67. 63. 22. ea. 

e. DON'T KNOW 1 3 1 .. 1 31 t:.. 33, 11. ... tt • • 
>-3. 
lXI' 
I 

-.::1 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) ~ 
-.::1 
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tOCTOBER, 1979J 
IJlSE OF SELE[Tf::O SOLAR INFORMATION SOURcES ·• CONTINUED t Q.UES- ION J!d 

BHAC SHAC TOTAL PAlS ~LL ~HIIC sHAC s~JIC lOTI\L ~HAC roTAL POfs IILL 
ACTIVE SHAC + PASSIVE OE- N OE. SHAC RE ES s ACE WATER NtOtlC SHtC 0 HER sHoe [Q p HANliF 

FUN~ FUND RES M~~o: MA~61 COLL CO L COMP ..,AN F MANUF 
R[ RES J4ANUF 111 1\NUF MANUF 

9 9 10~~ ' A81 9 9 a,&; 29 5 34 100 C) 
96 1oo, 100, 100. 1 o. 100, 100. too·. 100, 100, • 100, 

Q1~AAtl NATL sOLftR HEATINS + 9 9 19~~ ' A81 9 'g r 29 5 34 
100

9 96 
NG INFO CT too. 100, 100. 1 o. 100. 100, LO· ~ 100, 100, 100, • 100. 

.1. YES 6 , 
.~~ 7 53 7 1 I! 22 2 

7f: qq .. ItO 
67o 100. 78· 29. 78. 78. 7!1. 76o ItO, • IJ2. 

2. NO ~ 3 '2 u~ 2 2 3 7 3 ~0 56
5 54 

33, 17. 22. 22, 22. 27. 21t,, 6.0. 2 • • 56, 

a. DON•T KNOW 8 2 
(1,;1 4 .• 2. 
~ 
N 

9 9 
10A! 

, 
Aa1 9 9 llo~! . 29 5 31t 

1009 96 lOD, 100. 100,, 1 o. 100. 100, 100. 100, too. 100, • 
Q

1HUlRs REGIONAL SOLAR ENERGY 9 9 10~~ '9 181 9 9 1l 29 5 31J 9 96 too. 100, 100, 100, too. 100, !1.00 t 1oo. 100, 100, 100. 100, 
1. YES 3 4 7 :3 41 8 5 .. 5~~ 1 s!? 111 3~~ 33, 41J, 39, 33, 23, R9, 56, 36. 20, • 
2. NO 6 3 9 '6 p3 1 . 4 7 41~ 4 

-~~ 898 6~~ 67, 33, '50, 67, 3. 11. 4IJ, r..rt, eo, • 
a. OON•T KNOW 2 2 1 

22. :11. ... 

Figure F-.1 ~ Active Solar Hlealing and Cooling Data Tables (continued) 
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IOCTOBERt 1979) 

USE OF SELECTED SOLAR INFORMATION SOURCES - CONTINUED ~QUESTION 11) 

ACTIVE SHAC + 
SHAC PftSS SHfC CtSS sHoe ~ASS ~LL srAC PfSS ALL ALL PASSIVE CCONT 1 DJ ARCH A CH BUI 0 B LD ED C ouc DUe c s c s CES c-ES 

co co co STATE 
AGENT AGE:. NT AGENT SPEc 

too~· 9 9 9 9 9 10~~ 9 9 10~~ 1oA8 100, 100, too. too. 100, 100, 100, • 
Ql~C11l NATL SOLAR HEATING + 9 9 9 ' ' ' 63 ' 9 45 

1ob" OOL NG INFO CTR too. 100, too. 100, too, too, 100, 100, 100, 100, • 
1o YES If 7 5 8 If 7 .. ~? 5 1 2~~ 9 ..... 78. 56 • 89. ..... 78, 56, l1o so. 
2. NO ,. ·2 If t 5 2 s~" If 8 6~~ 448 ..... 22, .. ... u. 56, 22, • 44, 89, • 
a. DON•T KNOW 1 2 ,t 11. ... • w 

~ 
w 

CJ 9 ' ' ' . 9 
tofi 3 9 9 to3~' 10~~ too. too, too, 100, 100, 100, 100, too • • Q1lC12l REGIONAL SOLAR ENERGY 9 9 9 ' 9 9 .63 9 9 CENT RS too. !DO, too. 100, 10~. 100, too. 45 . 18 100, too • . 100, 100, t. YES 1 6 If 6 If 3' 27 If 9 

22
4 t1, 67, ..... 67, 41f, 33, lf3, ""· 20, 2. NO • 8 3 5 3 5 

56: 5~4 89, 33, 56, 33, 56, 565 9 7~! 1P • • 100, . a. OON•T KNOW 
1 32 If 61 11. '· • • 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 
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I OCTOBER, 1979) -
USE OF SELECTED SOLAR INFORMATION SOURCES ~ tONirNUED (QUEST!01 11) 

SHfC wiNR· '~~~ ~HAC S~AC ~~~6~ Ibtl IP~ N:..L UHAC ALL NON. 
ACTIVE SHAC Q_S H OIST LAN H AC IN S "Pl.i\NT E1G TIL SOLAR SOLAR 

ENG ENG ENG ENG· RF:PS UTIL UTIL 
REPS REPS 

9 9 9 9 9 9 9 '9 96 9 
·1o85 8 

1oo. 100, 100,- -100, 100, too. 100, 1001, 100, 100, • 100, 

Q11b~~~ NA~L SOLAR HEATI~1G 4 9 9 . 9 9 9 9 ·9 9 10~~ 9 10ij5 8 
C NG I FO CTR loo. 100. 100, 100, 100, 100, 100. 1.00, liJO. • 1oo. 

1o YES 8 4 6 If 3 . 5 . 2 1 28 If 
3p 1 

89, lflf, 67, '+If. 33, !'16, 22, :11, 36. lflf. • 13 • 

2. NO 1 .. 3 If 6 If 6 8 63~ 2 sl8 7 
11, &Jif, 33, lflf. 67. lflfo 67, -89. 22, • 88. 

e. DON'T KNOW 1 1 u! 3 3 If 
11. 11. If, 33, . 11, 

"' 9 9 ~ 9 9 9 9 '9 96 9 
105

5 ~ 8 
~ 

too. 100. uo. 100, 100, 100, 100,_ 1•00, 1100. 1no. 100, . 
Q11l~2~ REGIONAL SOLAR ENERt:·Y 9 9 9 9 9 9 9 '9 96 9 35 8 C T RS too. 100. 110. 100, 100, 100. 100, 100, 100. 100. 100, 100. 

1o YES 3 3 T 1 2 1 26 If 12 
33, 33. 18, 11. 22. 11, . 27. lflf. 31f, 

.2. NO . ~ 5 2 8 9 7 8 '9 ,,t~ 3 6~1 ~ 
IJIJ, 56. 22. 89, 100, 78, 89, 100, 33, 100 • . 

a. DON'T KNOW 2 1 If 2 62 22. u. If, 22. . 
---

Figu~ F-1. ~ctive Sol~r Heating and Cooling Data Tables (continued) 
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I OCTOBER t t979) Ill 
USE OF SELECTED SOLAR INFORMATION SOURcES - CONTINUED (QUESTION 111 Ill 

SH~C SHfC TOTAL Pess ftLL SHAC syfc SH~C TOTAL SH~C TOTAL · Poss 1\LL 
.,., -ACTIVE SHAC + PASSIVE · DO - NDO - SH~C R S ES SPACE W~ R NCO C s•rec OTH R SHoe EQ Ip MI\I~UF 

* 
FUND FUND RE . HE6T . EQT COLL co L cOnP Ml\111 F MANUF II II RES RES MAN F MAN F MANUF MfiNIJF Mfii~UF 

~-~ 

'9 9 tO~~ 9 t~8! 9 Q 

1oA! 10~: 5 1n8~ 9' 96 too·. tOO. tOO. tOOo tOO~ tOO. tOO. tOO. 
Q11(13' US DEPT. OF ENERGY ~ 9 to~~ 9. t81· 9 9 11 29 5 3~ 9 96 

too. too. too. too. too. too. 100. 100. too. t"O• too. too •. 

'· YES 7 7 7l~ 7 l41f 7 (; 8 21 5 2'-' 6 71 
78. 78. 78. o. 78. 67. 73. 72. too. 76. 67. 7~. 

2. NO 2 2 If 2 3£. 2 3 3 8 8 
333 2~~ 22. 22. 22. 22. 20. 22. 33. 27. 2A. ::!If. . 

a·. DON'T KNOW t 
_) 1 

t. 1. 

011 111ft RADIO/TV 9 Bo 11 11 5 t6 51 
tO D. too. too. too. too. too. too. 

I. YES 2 22. .. If 2 6 21 
22. 28. 36. 36. '+o. ~e. lfl. 

w 2. NO 7 57 7 7 3 6!~ 5~~ ~ 78. 7t. 61f. 61f. 60. c.n 
.g. DON'T KNOW 1 

t •. 

Qt~lA~~APf~~IODICALS/ 9 t89 9 9 
tob! 

29 5 31f . 86 
too. 10 • too. too. too. to·o. 100. too. 

1. YES 9 . ~Q3 9 9 
10A! 

29 5 31f 63 
too. • 100 • too. 100. too.·. 100. 97. 

2. NO 6 3 
6. 3. 

e. DON'T KNOW 

Qll~6taoN~~~¥:lEo~R~AR/ 9 9 to~~ 9 tA8t 9 9 to~! 29 5 . 31f 9 96 
too. 100;, too. • tno. too. . luo. tuo • too. too. too. 

1. YES 7 7 71~ 7 96 8 6 9 7~~ 3 26 9 62 
78. 78. 78. 53. A9. 67 •. 82. 60. 7ft. too. 65. 

2. NO 2 . 2 If 2 82 1 3 2 6 2 1.\ 3t >-3 
22. 22. 22. 22. lfS. tt. 33. 18. 2t. ~o. ~~. 32. ~ 

I 
e. OON'T KNOW 3 3 

-.::1 
·~ 2. 3. -.::1 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 
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COCTOBER~ 19791 Ul 
USE OF SELECTED SOUR INFORMATION SOURCES.~ CONTiNUED (QUESTIOI~ 111 . Ill 

SHAC PASS SHfC ctsS sHoe f. ASS' t~bc SHAC PfSS ALL ALL .N -ACTIVE SHAC t PASSIVE C•:ONT'D) ARCH ARCH BUI D B LD EO C ouc CES c ·s CES CES -co co co STATE I I -
AGENT AGENT I\ GENT SPEc -

9 9 9 9 9 9 63 9 9 103~ 10~8 too. 100, 100, 100, ·too. 100, 100. 100, 100o . 
QU U31 US liJEP'ft OF ENERGY 9 9 9 9 9 9 6J 9 9 lf5 1A 

100, toe, too. 100, too. 100, 100. 100, 1UD, too. 100, 

1o YES 6 1 8 8 7 8· 53 5 2 23 8~6 67, 78, 89, 89. 78. (19, 84., 56, 22. 51. • 
2. NO 2 2 1 ·1 2 1 1• .. 7 20 2 

22. 22, lt, tt. 22. 11. 1 ,, ..... 78, II If, 11, 

e. DON'T KNOW 1 2 
11. 4. 

QU Cllfl RADIO/TV 9 9 9 9 9 62 9 9 45 10A8 
lOIJ, too, 100, too. 100, 100, 100, too. too. • 

1. YES 2 2 5 5 6 33 5 2 19 611 22· 22• 56o 56. . 67. 53 .. 56 • 22· lf2o to 
w 2. NO .,. 7 4 If. 3 ~~~ If 7 5l~ 1 
~ 78, 78, 44, ..... 33 • lflf, 78, 39, 0) 4 ., 

e. OON•T KNOW ., 1 
2: 2. 

Q1~lA~~~~P~~~IODICALS/ . 9 9 9 9 9 9 63' 9 9 45 t8 
too. 100, too. too. too. lODe too. 100, too. too. 100, 

1o YES 8 8 9 9 8 9 9~= 9 6 8~~ tob
8 

89, 89, too. too. 89, 100, 100, 67, • 
2. NO 1 1 1 3~ 3 6 

11. 11. t1. 33, 13. 
a·. DON'T KNOW 

Q1lC~fA ~RIJATE ~8LARI 9 9 9 9 9 9 63 9 9 ... 5 
tob

8 
N ON EN AL 0 , too. 100, too. 100, too. 100, tOO. 100, 100 •. 11'10, • 

1o YES 5 8 5 . 7. 4 5 4:! 6 2 16 7 
56. 09, 56. 78, 44. 56, 67,, r;, 67, 2~. 36, 39, 

2. NO If If 1 ·s 4 2·] l' 
3 7 27 

6p 
t-3 

1 ~ lf4, 11, lflf, u. 56, lflf. 33: : j 3"· 78, F.-0, . I 
-.;:J 

a. DON'T I< NOW 1 2 ~ 
tt. If. -.;:J 

Figure F-1. Active· Solar Heating and Cooling Data Tabl'es (continued) 
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COCTOBERe 19791 Ill 

USE OF SELECTED SOLAR iNFORMATiON SOURCES ~ CONtiNUED (QUESTION 111 .N -SHf~ WI~D ¥~~~ SHAC SUAC SHoe IP~· IPH ~LL SHAC ALL NON•· -ACTIVE SHAC DIS DIS R PLAN HAC IN~ S IND S.PLANT NG UTIL SOLAR SOLAR I I 
ENG E G ENG ENG Rr.PS UTIL UTIL -REPS REPS 

9 9 9 9 9 9 9 9 96 9 
1o8

5 8 
too. too. 100, 100, too. too. . 100, 100, too. 100, . 100, 

QUC13) US DEPT, OF ENERGY 9 9 9 .9 9 9 9 9 96 9 
1o8

5 8 
too. 100. .too, 100, 100, 100, 100, 100, 100, 100, • 100, 

lo YES 6 -7 6 , .. 6· 6 2 60 6 7~7 2 
67. 78, 67, too, ..... ;.7. 67, 22, 63. 67, • 25, 

2. NO 2 2 3 .. . 3 
33

3 7 3~~ 3 23a <v~ 22. 22, 33o ..... 33. • 7a. 33, • 
ao DON'T KNOll 1 1 2 

lllo 11o 2, 

QUU .. ) RADIO/TV 9 9 n 
too. 100. 100, 

lo YES 5 5 10 
56, 56. 59, 

w 
NO 7 ~ ·2. .. .. 

~ .... ..... .. 1 • 

a. DON'T KNOW 

Ql~~~~~AP~~~IODICALS/ 9 9 9 9 9 51 ·a 
toft .. 8 

100, 100, 100, 100, 100, 100, 100, • 100, 

1. YES 9 9' ,. 8 100~ 50 8 9~2 8 
100, 100, 100, a9 .• 98, 100, • 100, 

2o NO 1 1 62 11. 2, • 
a. DON'T KNOW 

. 91l~~fAoN~~~¥~lEofi8~ARI 9 9 9 9 9 9 9 9 % 9 
toft

5 8· 
100, 100, 100, 100, 100, 100,· 100, 100, 100, 100, . 100, 

1. YES 7 '7 7 8 3 3 5 1 39 ~ 5~0 3 
78, 7a, 78, 89, 33, 3~. 56, 11, 41, ..... . 38, 

NO 
' o-3 

2. 2 2 2 1 5 6 .. 8 56 3 
3p 

5 :;g 
22, 22, 22, 11. 56, E-7. ..~~ 89, 58, 33, . 63, I 

~ 
a, DON'T KNOW 1 1 2 62 ~ 

11. 1. ~2. ~ . 
_Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 
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I OCTOBER, 1979) In 

USE OF SEl.ECTED SOLAR 1N~OR~ATION SOURCES - CONTINUED (QU~SflON 11) Ill 
SH~C SH~C TOTAL F.~SS ftLL SHI\C SH~C .3H~C TOTAL SHI\: TOTAL P6SS Alb .~ -A~TIVE SHI\C + PASSIVE DO • NOO • SHAC R S ES SPACE WAT R NCO c SHAC oTHn SHoe (Q lp MAN F • FUND FUND RES Hror EfiT COLL COLL COM? MAN F MANUF 

RES RES MAN F MAN F M,\tJUF MANUF MANUF I II 

-" 
9 9 10~~ 9 tU! 9 9 :.o~! 29 5 34 9 96 

1oo. 100. 100, 100. 100. 100. 100, 100, 100. too. 

IUU~UEs STATE ENERGY OF. SOLAR 9 9 1e 9 1e1 9 9 11 29 5 34 9 96 
1oo. too, too. 100, too, 100. 100. :1.00. too. too. 1no. too. 1oo. 

1. YES 3 6 9 1 e6 e e B 8~~ 
t; 

"i~ 4 56. 
33. 67. 50. 78. 4e. 89. e9, 73. 80, 44. sa. 

2. NO 6 3 9 2 CJ't 1 
u! 

3 5 I 6 
565 40 

&7. 33. so. 22. 52. tt. 27. 17. 20. 1e. • 42. 

e. DON'T KNOW t 
1. 

Dt·lAlU OTHEil STOTEi 9 ' ~e 9 ~78 9 9 ·p 29 5 31t 9 96 
GOVtT • SO RC 1oo. 100. 10 • 1oo. 1 o. too. 100. 10 • 100. too. · 1oo. too. 1oo. 

t. YES 3 5 e 2 2~~ .6 4 6 5~~ 1 sA! 533 40 
33. 56. 41J. ~2. 67, 44. 55. 20, • 42. 

~ 2. NO 6 4 . !0 7 FR 2 5 5 12 4 .. ~~ 6 54 
~ 67, 44, 5 • ?e, 2. 22. 56. • s. 41, eo. 67. 56 • 
00 

e. OON•T KNOW 1 1 1 1 2 
t. 11, 3, 3. 2. 

Qtlb~llTY!~l~sSOLAR ENERGY 9 9 "0~8 9 181 9 9 1l 29 5 34 9 96 
too. too. - .. lO l, too. 100. 100. J[O, too. 100. 100, 100. too. 

1o YES 6 7 J3 8 87 3 6 8 5~~ 3 5~~ 787 48 
67, 78, 1t!. 89, 48, 33. 67,. jl3, 60. . so. 

2. N.O 3 2 5 t 92 6 3 3 
4E 

1 3A~ 22
2 47 

33, 22, 28. tl, 51, E.1. 33. 27. 20, • 49, 

e. OON•T KNOW ~~ 1 1 1 
20. 3. 1. 

Q1ff20) i~kAR ~~~RGY 9 9 1oA~ 9 Ae1 9 9 . ~1 29 5 34 9 9(, 
NOUSTR AS .-sEIA .- 1oo. 100. Joe, 1 o •. loo. 100. l (}· • ton. 100, 100. 100, too. 

1o YES 7 7 l'~ 5 60 6 6 9. 21 1 22 4 45 
78, 78. 1 • se. 33. E.7. 67. ~.2. 72. 20. ~s •. · 41J. 47. 

2, NO 2 2 It 4 us 3 .. 3 2 B 3 3~! 565 49 t-3 
22. 22, ?2. "'"'· 33, 3:5. lA. 2n. 60. 51. :::0 • •· I 

e. OON•T KNOW 3 t 1 2 --1 
~ 

2. 20, 3, 2. --1 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued} 
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Ill fOCTOBERt 1979) 

USE OF SELECTED SOLAR INFORMATION SOURcES - cONTtNUEO (QUESTION tU Ill 
:"" SHAC PAS~ ~HAC PAf~ ~~0~ PA~S ~LL SHAC ~f~S ALL. ALL -ACTIVE SHAC ·+ PASSIVE fCONTtD) ARCH ARC B ILD BUI EO .C ouc CES CES ~ES -co co Eo s ~TE I I 

AGENT AGlNT 1\G Nl: S Ec ~-

9 9 9 9 9 9 to~3 9 9 to3~ toA8 too. too. too. too. too.· too. • too. too. • 
QtAIH!rsSTATE EN~RGY OR SOLAR. 9 9 9 9 9 9 63 9 9 45 to~8 too. too. too. 100. too. too. too. too. too. too. • 

lo YES 5 8 2 6 6 9 48 6 3 si! e!s 56. 89. 22. 67. 67. too. 76. 67. 33. • 
2. NO 4 u! 7 3 3 2~~ . 33~ 6 ~9 t73 411J. 78. 33. 33. 67. 4 • . 
Bo DON'T t<NOW 

Otf~68!rRf~~A~S~~~~~lEIA 9 9 9 9 9 9 63 9 9 tn3~ to~ 8 too. 100. too. too. too. too. too. too. too. • 
to YES 3 t 3 3 2 2 2t .2 2 

33. 11. 33. 33. 22 •. 22. 33. 4. tt. 
NO 6 8 6 6 9 42 8~5 

>-3 2. 7 7 ~2 8 ~ 67. 89. 67. 67. 78. 78. 6 • 89. too. 93. I . 
...;J 

e. DON'T KNOll t 1 t :~ 

u. 2. f.. ...;J 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 



T-01+7 "' (OCTOBER, 1979) Ill 
USE OF SELECTED SOLAR li'.FORMATION SOURCES - CONTiNUED (QUESTION. 11) .11\1 -SH.C .WIND SHA~ SHAC SHAC SHfiC IPtl [PH ~LL SHAC ·ALL. NON- -ACTIVE SHAC DIS R OISTR INS PLAN HVAC INR s INC s PLANT NG UTIL SOLAR SOLAR I I 

ENG E ·JG ENG ENG REPS UTIL UTIL -REPS REPS 

9 9 9 9 9 9 9 9 96 9 
toB5 8 

too. 1!)). l!oo. 100. too. lOOo 100, 100. 100. 100. • 100. 

Qitc~u STATE ENERGY 0~~ ~OLAR 9 9 9 9 9 9 9 9 96 9 
1o85 8 

OF ES too. 10•1. too. 100. ,100. too. 100, J.oo. 100. 100. . too. 

lo YES 6 5 9 8 2 - 8 .. 5 51+ 7 25 5 
67. . 56, 100. 89. 22. 89. ctlf. 56, 56. 78, 71. 63. 

2. NO 3 3 1 7 5 .. .. ~~ 2 2~0 3 
33, 33, 11. . 7a. 56, 1+1+. 22. • 38, 

a. DON IT KNOW 1 1 2 
11. 1t. 2. 

QUU8) OTHER ·sTATE/ 9 9 9 9 9 9 9 9 9& 9 1o8s 8 
LOCAL GOV'T • SOURCE too. toe. too. 100. 100. too. too. too. 100. too. • 100. 

lo YES .. 5 3 ·3 2 3 2 1 29 3 3p 1+1+. 5e. - 33, 33. 22. 33. 22. 11. 30. 33. • 
~ 2. NO 5 3 .. 6 7 6 787 8 6~~ 5 6~1 8 
Cl1 56. 33. qq. 67, 78. 67. 99. 56. . 100. 
0 • • 

a. DON IT KNOW t 2 1 t t 
11. 22, t. u. .3. 

Qt~A~JlTY!~~ksSOLAR ENERGY 9 9 9 9 9 9 9 9 96 9 ·3s 8 
too.· too. Joo. too. too. too. too. 110. too. too, tOO too. . 

1· YES 6 6 I+ .. 3 3 1 3~~ 2 3p 67. 67. 1+1+. .. ... 33. 33. :.1. 22. • 
2. NO 2 u! .. 5 6 . 6 9 8 6~~ 5 sh9 8 

22. 1+4. 56. 67. 67, 100, 119, 56, . too • 

a. DON•T KNOW t 2 t 2 93 lt. 22. t~. 22. • 

QtlA~8~TRf~~A~s~~~~~~Eia 9 ' 9 9 - 9 9 9 9 
to3

6 9 togs 8 
100, 100. 1.00. too. 100. too. 100. :11(10, • too. • too. 

lo YES 5 2 5 5 2 .t t 21 3 
3p t 

56, 22. 5,s. 56, 22, t1. It, 22. 33. . 13. 

2. NO 4 6 3 I+ 7 fl 8 8 73 I+ sl? 7 --3 
~ 1+4. (·~I 33. 1+1+. 78. 89. 89. 89. 76. 1+1+. ea. I ..... 

DON'T KNOW a. 1 t· 1 2 2 111+ ·~ 
tl. u. u. 2. 22. . ..... 

Figure F-1. Active Solar Heating and Cooling Data Tab~es (-continued) 
,...,..,/\ 
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T·Oit8 
fOCTOBER, 1979, 

UsE OF sELECTED SOLAR INFORMATION sOURCES - CONTINUED (QUEsTION 11, 
. . 

ACTlVE SHAC + PASSIVE 

011 C2U QUESTIONNAIRE SOURCE (AlA) 
21 

1. YES 

2. NO 

8 • DON 'l KNOW 

Figure F~1. Active Solar Heating and Cooling Data Tables (continued) 

.. 
. .. 

/ 

9 too. 
9 

100. 

2 
22. 

7 
78. 

) 
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U'l 
too:) 

T•Oif8 
COCTOBERt 19791 

Ul USE OF SELECTED SOLAR iN~O~MATION SOURCES - CONTiNUED IQUESTiON 
SHAC PASS SHAC PASS 

A~iiVE SHAC + PASSIV~ CtONT~OJ ARCH ARCH BUILD BUILD 
StiAC PASS 1\LL ALL crs cls crs crs 

CO CO CO STAETf 1\GlNT AGlNT 1\GfNT SP 

9 9 9' 9 9 9 45 io~8 100. too. too. 100, 100. 100. 1no. . 
Qlu2u QUESTIONNAifl.,::: ~OURCE 9 9 9 9 9 '!I 45 tll lOo. 1011. 100, too. too. too. too. too. 

t. YES 6 If . 3 6 9 9 44 
9p 67. 4q. 33 •. 67. too. 100. 98. • 

2. NO 3 5 6 3 1 61 33. 56. 67. 33. 2. • 
B. DON'T I<NOW (AIA) (Al.l\) (NAHB)(NAHB) (USDA)( USDA)( USDA)(USDA) 

Figure F-1. Aclive Solar Heating and Cooling Data Tables (continued) 
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T•048 
(OCTOBER, 19791 

US~ OF SELECTED SOLAR INFORMATION SOURCES • CONTINUED (QUESTION 111. 

ACTIVE SHAC 

Q1~j211 QUESTIONNAIRE SOURCE 

·1. YES . 

2o NO 

So DON'T.KNOW 

01u22, QUESTIONNAIRE SOURCE 

1. YES 

2. NO 

e. DON'T KNOW 

~1~~23) QuESTIONNAIRE SOURCE 

1o YES 

2. NO 

e. OON•T KNOW 

WIND SHAC SHAC SHAC SHOC IPu· IPH 
DISTR lNST PLAN HVAC INU S"IND S PLANT 

ENG ENG ENG ENG 

9 9 9 9 9 
100

9 9 
100. 1oo. 100. 100. 100, • 100. 

9 9 9 9 9 9 9 
100, 1oo. 100. 100. 1oo. 100, 100. 

8 1 6 8 8 . 9 7 
89, 11. 67. 89. 89. 100, 78. 

1 8 3 1 1 2 
11. 89. 33. 11. :u. 22.· 

(A~~EA) (APA) (ASH RAE)( AEE)( AEE) ( AEE) 

(SMACNA) 

9 9 9 
100. 100. 100. 

5 2 1 
56. 22, 11. 

4 7 8 
44o 78. 89. 

(SMACNA) (IEEE)( IEEE) 

9 
100. 

3 
33. 

6 
"67. 

(ASME) 

SHtiC ALL N014-
UTlL SOLAR SOLAR 
RrPS UTIL UTIL 

REPS REPS 
9 1085 8 

100. • 1oo. 

9 10~5 8 
1oo. • 100, 

8 9~~ 5 
89. 63. 

1 6~ 3 u. 38. 

( EPRI) 3! (EPRI} 

(EPRI) 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 
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w 
Cll • 

ACTIVE SHAC + PASSIVE 

·1. o-2 YEARS 

2. 3-S YEARS 

3. 6-to YEARS 

... OVER 10 

DON'T KNOW/NA 

TEARS IN CURRENT 
SHAC SHAC TOTAL 
DOE- NDOE- SHAC 
FUND FUND RES 

RES RES 

too~ too~ t 10~~ 
t 

11. 
1 1 2 

lt. u. 1t. 

2 
22. 

5 
56. 

8 
89. 

2 
1t. 

T-05t 
COCTOBERt 19791 

PROFESSION iQUESTION D2BI 

~~~s ft~~ s~~~~ w~~~~ 
HEAT HEOT 

MANUF MAN F 
9 

too. 
1 u. 
2 

22. 

3 
33. 

3 
33. 

t8t too. 
10 
6. 

35 
19. 

33 
t8. 

9 
too. 

2 
22. 

' 2 
22. 

5 
56. 

9 
too. 

t 
11. 

5 
56. 

33
3 . 

11.1 
II.OD, 

• 
-~'"· 

TOTAL 
SH/\C 
CULL 

MI\NUF 

29 
,100. ., 

1 
3. 

11· 
38. 

" 31. 

8 
28. 

s•tAC TOTAL 
OTHER SHoe 

COMP MAIII F 
HANUF 

5 31t 1oo. too. 

1 
20. 

3 
60. 

t 
3. 

. 10 
29. 

Figure F-1. Active Solar Heating and Cooling Data TC:tbles (continued) 

PASS ALL 
EQUip MANUF 
HANUF 

96 
100. 

9 

'· 22 
23, 

21 
22. 

lt4 
46. 

) 
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T .. ost 

(OCTOBER, 19791 

.YEARS IN cURRENT PROFESSION (QUESTION 02131 

S~AC P~SS SHrC PfSS sHoe pass ~~he SH~C f'~SS -cTIVE SHAC + PASSIVE CCONTtO) A cH A CH BUI D BU LD EO C E IIC cE c·s 
co co 

AGENT /\GENT 

9 
too. 

9 
too. 

9 
too. 

9 
100, 

9 
100, 

9 
too. 

63 
100, 

9 
100, 

9 
100, 

1o o-2 YEARS t 1 1 21 1 2 
11. 11. 11. . . 11. 22, 

2. 3-5 YEARS 1 3 1 1 8 3 
11, 2!3, 11. 11. 13, 33, 

3. 6·10 YEARS 2 3 6 2 3 2 2l~ u! 1 
22, 33, 67, 22. 33, 22. 1·1. .... OVER tO 5 5 3 3 5 6 6~1 .. 6 

c., 56, 56, 33, 33. 56, 67, • '+4, 67, 
(1'1 DON'T KNOW/NA · (1'1 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 

ALL 
CES 

co 
AGENT 

«t5 
tno, 

3 
7. 

·9 
20. 

3 
7, 

30 
67, 

A~L c s 
ST~TE 
~ Er. 

10b8 . 
3 

17, 

22 .. . 
61' .. 

) 

Ul: 
Ill 
.N ---1 I 
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T-051 
(oc-oeER. 1979) 

YEARS IN CURRENT PROFESSION (QUESTION 028) 

ACTIVE SHAC -SH~C WIND SHAf SHAlt 
[I[S R OISTR INS PLArJ 

SHAC SHOC IPH IPH ALL SHAC ALL NON-
HVAC JNO S INDUS Pt.:i.rr EMG LITIL SOLAR SOLAR 
ENG ENG ENG EUG F.EPS UTIL UTIL 

REPS REPS 
9 9 9 ' too. 100. 1(10. 100~ 

9 9 9 . .. 96 9 1o85 8 
100. 100. 100. 110~ 100. . ] 00 •. . 100. 

1. 0-2 YEARS 1 1 2 
11. 11. 22. 

4 
If. 

2. 3-5 YEARS I+ .. 3 2 
44. 44. 33. 22. 

2 1 3 
:.1: 1~~ 1 . 9 

22. 11. 33, 11. 26 •. 
3. 6-10 Y£ARS 2 1 3 

22. 11. 33,. 
2 a 2~~ 2 5 4 

22. J3. 22. llf. so. 
~ ... OVER u 2 .. 5 2 U1 22. 41f. ~6. 22,. en 

7 8 If 5 56 6 6~1 4 
7.8. 89. ·44, 56. 58, 67. . so. 

DON'T I<NOW/NA 1 
1. 

/ 

Figure F-1. Aclive Solar Heating and Cooling Data Tables (continued) 



T-052 
(OCTOBER,, t979J 

MEMBERSHIP lN SOLAR-lNT~REST~O ORGANIZATIONS 
MEMBERSHIPS WI H IN ERES1 JN SOLAR 

(QUESTION [)3) 

SH~C SH~C TOTAL P~SS ALL SHAC SH~C SH~C TOTAL SH~C TOTAL ACTIVE SHAC + PASSIVE 00 - NOO - SH~C R S ES SP~CE MAT R Ncmc SHAC OTH R SHoe FUND FUND RE H flT Efil CCLL tOLl COMP MAN F 
RES RES MAN F MAN F MANliF MI\NUF 1141\t~UF 

9 9 
to A~ 

., A at 9 9 p 29 5 31f toe·. too. too. t o. too. too. 10 • too. tuo. too. 
1o YES BELONG, NAME 7 6 7~! 8 ~36 6 6 8 6~~ 

,. 
7f~ 78, 67, 89, 5. F.7, 67, 73. so. 

2. Y£S BELONG, t 1 .. 4 
CAN'T NAME 1t. 6. 2o 

(,.) 3. NO, OON•T BELONG 2 2 ,. 1 lfO 3 33~ 3 9 t 10 
C11 22· 22· 22· 11· 22o 33. 27. 31o 20. 2':Jo 
--1 DON'T KNOW/NA 1 

1. 

Figure F-1. Active Solar Heating and Cooling Data Tables (c.ontinued) 

Poss EQ Ip 
MANUF 

9 
too. 

676 
• 

33
3 
• 

Alb MAN F 

96 
too. 

62 
65, 

3~~ 

Ul 
Ill 
N ---1 I 
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ACTIVE SHAC + PASSIVE CCONT'D) 

1• YES BELONG, NNME 

2. YES BELONG, 
CAN•T NAME 

!o NOt DON'T BELONG 

OON•T KNOW/NA 

T-052 
(OCTOBER, 1979) 

MEM!ElSHIP IN SOLiR~INTERESTED ORGANIZATION~ ~QUE~TlON Q3) 
. MEMBERSHil'S WITH INUREST IN SOLAR 

SHAC PASS SH~C PtSS SHAC PASS ALL 
ARCH ARCH BUILD BU LD EOUC EoUc EOUc 

9 loo. 
8 

89. 

1 
11. 

9' 9 9 
100. loo. 100. 

8 3 5 
89 0 33o· 56o 

1 
11. 

6 
67. 

9 
100. 

78? 

.. 9 
100. 

8 
89. 

1 
11. 

SHAC PASS All ALL 
cEs cE.s cr.s cEs 

CO CO CO STATE 
AGENT AGENT'AGF:NT ·sPEc 

9 
too. 

6 
67. 

9 too. 
3 

35. 

lf5 
to.o. 

.sA! 

28 
62o 

10~ 9 • 

·-· . 
. Figure F-1. Active Solar He.ating and Cooling Data Tables (continued) 

- l 

\ 

"' Ill 
N ---1 I 

-



T-052 
(OCTOBER, 1979) 

~EM~ERsHIP IN sOLAR·INTEREfTEO ORGANIZATIONs 
~EMBERSHIPS WITH NTEREST IN SOLAR 

(QUESTION 03.) 

SHAC WIND SHA~ ~r~~ SHA~ sMc IP~ IPII ALL SHAE ALL ACTIVE SHAC DISTR DISTR INS HVA IN S [NO S PLANT ENG UTI SOLAR 
ENG ENG ENG ENG REPS UTIL 

REPS 
9 9 9 9 9 9 9 9 

1o6
6 9 

1o8
5 10D, 100, 100, 100, 100, 1oo, 100, 100, . 100, . .. 

1. YES BELONG, NAME 6 6 7 ··6 9 . 9 . 7 7 81 7 6~4 67, 67, 78, 67. 100, 100, 78, 78, 84, rs. • 
2. YES BELONG, 1 3 CAN'T NAME · u. 9, 

"" 
3. NO,. DON'T :BELONG 3 3 2 3 2 2 1~~ 1 8 

Cll 3:5, 33, 22, 33, 22, 22, 11. 23, 
CD 

DON'T KNOW/NA 1 
1. 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 

NON-
SOLAR 

UTIL 
REPS 

. 8 
1oo.-

5 
63, 

3 
38, 

Ill 
Ill 
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T-001 -I I 

-
COCTOBERt 1979J 

NEED FOR INFORMATION ON THE JOB AND OUTSIDE THE JOB (QUESTIOW 1) 

PASS SHAC · SHAC TOTAL SHAC ToTAL 
USERS HOME- SPACE WATER SHAC BLDG SHAC OWNER HOME- HOfiE- HOME WNER OWNER \ OWNER OWNER OWNER MNGR P.lNGR 

9 9 9 18 ' 27 
::.oo. 1oo. 100. 100, 100. 1oo. 

YES fOR JOB 5 7 ~ 7~~ ' 1A~ 56.· 7.8. 67. 67. 

NO FOR JOB 3 2 3 5 2 7 
33. 22. 33. 28. 22. ;6. 

DON'T KNOW/NA 1 1 1 
11. u. ... 

!HB TOTAL 9 9 9 10~~ . ' !n~? 1oo. 1oo. 100. 100. 

~ YES C•UTSIDE J•JB 4 7 1 8 2 .10 
0) lflfo 78. 11. .. ... 22. 37. 
0 

NO OUTSIDE JOB .. 2 7 9 r. 15 ..... 22. 78. so • 67, 56. 
00'11'1 KNOW/NA 1 1 1 J. 2 

11. 11. 6. 11. 7. 
YE~s, JOB 4 OUTSIDE IJ 5 1 6 J T ..... 5&. 11. 33. u .. 26. 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 
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~ / 

T-015 
(OCTOBER, 1979) ... 

INTEREST IN SPECIFiED SHAC AREAS (QUESTION 6) Ill 
PASS SHAC SHAC TOTAL SHAC ToTAL 141. 

USERS HOME•· SPACE WATER SHAC BLDG SH~C -OWNER HOME•· HOME•· HOME WN~R OW ER -OWNER OWNER OWNER MNG MNGR I I 

-27 9 9 18 9 
1oo. 100, 100, 100, 100, 

Lo<ATER HEATING 

1o YES 3 9 12 6 18 
33 .• 100~ 67. 67. 67. 

2. NO 6 6 3 9 
67. 33o 33, ;!13, 

DON•T KNOW/NA 

Sid IMMING POOL HEATING 

1o YES 2 2 q 2 6 
22. 22. 22. 22. 22. 

2. NO 7 7 71~ 7 21 
78. 78. 7_8. 713. 

DON'T KNOW/NA 
w 
Q) - SPACE HEATING 

1o YES 9 3 6~~ 8 .20 ioo. 33o 89, 7q. 

2. NO 6 ·6 1 7 
67, 33, u. 26. 

DON'T KNOW/NA 

SPACE COOLING 

1o YES 2 1 3 q 1 
22, 11. 17, qlf, 26. 

2o NO 7 8 15 5 -20 
78, 89, 83, 56 •. 74. 

OON•T KNOW,/NA· 

HYBRID SYSTEMS 

1o YES 2 2 4 3 7 
22, 22. 22, 33, 26. >-3 

2. NO 7 6 1:!1 5 6~? 
~ 
I 78, 67, 72, 56. ....::! 

OON 1 T KNOW INA 1 1 1 2 
. ~ 

....::! 
11. 6, u. 7, 

Figure F-1. Active Solar Heating and Cooling Data Tables {continued) 



T-024 
(OCTOBER, 19Ht In 

I.JiSEFULNESS OF SPECIFIED INFORMATION ITEMS (QUESTION 8J Ill 
PASS SHAC SHAC TOTAL SHAC TOTAL :N 

USERS HOME• SPACE WATER SHAC eu:G StAt -O" .. NER HO E· HOME• HOME cwr-~R 0 NfiR -OWNER OWNER OWNER "N!: .-.NG I I I 

-
9 9 10A~ 9 toS! 9 

101}. to,o. 100. !.oo. 

OAAUJ BiBLIOGRAPHY 9 9 9 ~8 100~ 
27 

Joo. 100, too. 10 • 100. 
ESSENTIAL 2 1 1 2 1'1~ 11~ 22. 11. 11. 11o 

VERY USEFUL .. If 5 9 11~ 10 ..... lf4o 56o so. 37. 
SOMEWHAT USEfUL 2 2 2 .. 4 .30~ 22. 22. 22. 22, L4. 

NOT AT ALL USEFUL 1 2 1 3 33~ 22~ 11. 22. 11. 17. 

6SSENTIM. + IIERY 6 5 6 r.l! 2 13 
SEFUL 67. 56. 67. 22. 48. 

[lON'T KNO'W 

w liVER AGE 2,78 2 ..... 2.67 2.56 2.00 2.37 
Q) 

\ N STANCAAO DEVIATION .90 .96 .eo .as .94 .95 

Q8ACU LIST OF SOURCES 9 9 9 18 ~wo? 27 
too. '- 1oo. 100. 100. 100. 

ESSWTIAL 3 3 .. 7 2 33; 33. 33. ..... 39. .22 . 
VERY USEFUL If 2 3 !'i 22~ 26? ..... 22. . 33, 2A, 

SOMEWHAr USEFUL 2 2 1 3. 44~ 26? 22·. 22• 11. 17. 
NOT AT ALL USEFUL 1 1 2 11~ 11~ 11. 11. 11. 

fiSSENTUL • VERY 7 5 7 1:1 4 16 
SEFUL 78. 56. 78. 67. 44. 59. 

DON•T KNOW l . 1 
11. 6: ... 

AVERAGE: 3,11 2.88 3,11 3,0•) 2.56 2.85 

STANDARD DEVIATION" o71f 1o"03. .99 1,02 .96 1.03 o-3 
~ 
I 

-.::1 

SCALE: ESSENTIAl. = 1ft VERY USEFll. : 3• SOMEWHAT USEFUL : 2• NOT A1 ALL USEFUL : I 
-~ 

-.::1 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 
) ..... 

\ 
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T-025 
(0CTOBER9 1979) Ill 

USEFULNESS OF SPECIFIED INFORMATION ITEMS ~ CONTINUED (QUESTION 8) Ill 
PASS SHAC SHAC TOTAL SHAC ToTAL N USERS HOME- SPACE WATER SHAC BLDG SHAC -OWNER HOME• HOME· HOME 2~~~R OWNER -OWNER. OWNER OWNER MNGR I I 

9 ·9 '9 b8 9 27 -
too. too. 100. · io • too. too. 

Q8A~3) CALENDAR-CONFERENCES/ 9 . 9 9 18 
1oo? 

27 
P OGRANS too. 100. 100. too· •. 100. 

ESSENTIAL 1 1 3 It If 
11. 11. 33. 22. 15. 

VERY USEFUL 2 33~ 11~ 22. 
SOMEWHAT USE:FUL 3 It 5 9 44~ 13 

33. 'tit. 56. so. 46. 

NOT AT ALL USErUL 3 .. 2 1 3 22: 18~ 33, 22. 11. 17. 

f.SSENTIAL + VEU 3 1 3 It 33~ 26: USE.FUL 33. 11. 33. 22, 

'DON'T KNOW 2 2 2 
22. 11.· . a. 

t.) 
AVERAGE 2.11 2,00 2.56 2.31 2.11 2.24 

CJ) 
t.) STANDARD DEVIATION .99 .92 1.05 l.Oif .74 .95 

QAA(Cf) DIAGRAMS/SCHEMATICS 9 9 9 10~~ 1oo? 
27 

too. too. too. 100. 
ESSENTIAL 2 2 4 6 33~ 33? 22. 22. ..... 33 •. 

VERY USEFUL It 3 1 It u: 18~ ..... 33 • 11. 22. 

SOMEWHAT USEFUL 1 3 1 If 
22? 22~ 11. 33, 11. 22. 

NOT AT ALL USEFUL 2 3 3 33~ 22~ 22. 33. 17. 

ESSENTIAL + VERY 6 5 5 10 44~ 
14 

USEFUL 67. 56o 56. 56. 52. 
DON'T KNOW 1 1 1 

11. 6. q I 

AVERAGE 2,67 2,81:1 2.67 2. 7(, 2.44 2.65 

STANDARD OEVIATIOtl 1.04 ,76 1.32 1.12 1.26 1.17 i-3 
~ 
~ 

SCALE: ESSENTIAL = 1ft VERY USEFUL = 3• SOMEWHAT USEFUL : 2• NOT AT ALL USEFUL = 1 ·>~:>o 
~ 

Figure F-1 ~ Active Solar Heating and Cooling Data Tables (continued) 



T-026 

COCTOBERt 1979) Ul 
USEFULNESS OF SPECIFIED INFORMATION ITE~S ~ CONTINUED (QUESTION 8) Ill 

PAS-S SHAC SHAC TOTAL !:HAC TOTAL ·-"' USERS "HOME- SPACE WATER SHAt: ELDG SH~C -OWNER HOME- HOMt- HOM:: CWNER CW ER -OWNER OWNER owu::R fiNGR fiNGR I I 

-27 " 9 9 p 9' 
too. too. too. to • too. 100, 

Q~AC5J "O~TECHNICAL ' 9 9 
to A~ 1•)0~ 27 

DESCRIPTION 100·,. too. lDO. 1JO. 
ESSENTIAL 2 2 3 ·5 33~ 30~ 22. 22. 33. 28. 

VERY US,!:FUL ~. 3 t Q 

56~ 33~ 33. 33. 11. 22, 

:SOPIEWHAT USEFUL 2 3 : ~; 3 
22. 33. n. :1. 

NOT AT ALL USEFUL 2 ·3 2 .. 
11~ 6 

22. 33. 22. 28: 22. 
5SSENTUL + VERY s 5 .. !II E9~ 17 
• sE:FUL 56. 56. 44. so •. 63. 
oor.· • T K rtow 1 l 1 

lt. 6, ... 
~ o\VERAGE 2.56 2.50 2.56 2.53 3.11 2. 73 . 
0) 

~ 
STANDARD DEVIATION 1.05 1.22 1.15 1.19 .87 1.13 

ORA C6 J TEC~ICAL DESCRIPTION 9 9 9 18 
100? 

27 
too. too. 100. too. 100. 

Ess::NTIAL .. 4 1 5 3 8 
4CJ. ..... 1t • 28. 3.3. 30. 

. 'JER"f USEI=-UL 3 t 3 If 2:2~ 22~ 33. 11. 33. 22. 

SOMEWHoftT USEFUL 2 2 3 5 33~ 8 
22 •. 22. 33. 28. 30. 

riOT AT ALL. USEFUl 1 2 3 ,1 4 
tt. 22. t7. 1-'-. 15. 

ESSENTIAL + VERr 7 5 4 9 56~ :.4 
USEFUL 79. 56. IJ4o so. 52. 
f.uJN' T I< NOW 1 1 1 

11. 6. llo 

AVERAGE 3.22 3,00 2.33 2.65 2.78 2. 139 

ST Af.IJoft R 0 DEVIATION .79 1.11 .95 t.07 1.03 1.07 ~ 
l:d 
I 

""! 
~ SCALE: ESS1~ NTil AL : 4' VE~Y USEFUL = 3• SOM~WHAT USEFUL : 2t NOT AT ALL USEFUL : t ""! 

--

\ 
Figure F-1. Active So.lar H~ating and Cooling Data Tables (continued) 

"\ 



T-027 

C OCTOBER t 1979 t • 

"' USEFULNESS OF SPECIFIED INFORMATION. ITEM~ - CONTINUED (QUESTION 8t Ill 
PASS SHAC SHAC TOTAL SHAC ToTAL :N USERS HOME- SPACE WATER SHAC BLDG S~AC . -OWNER HOME• HOME• HOME OWNER 0 NER -OWNER OWNER OWNER MNGR MNGR I I 

9 9 9 
tob? 

9 27 -
loo. too. 100. 190. 100. 

QAAC7t .LISTS OF SUPPLIERS 9 9 9 18 100~ 27 
too. 1oo. too. 100, 100. 

ESSENTIAL 1 .. 6 sl~ 67~ 16 
11. ..... . 67 • 59. 

VERY USEFUL it 3 1 .. 11: 18~ ..... 33 • 11. 22. 

SOMEWHAT USE~UL 3 2 l 3 22~ 18~ 33. 22. 11. 17. 

NOT AT ALL USEFUL 1 1 1 1 
11. 11. 6. ... 

ESSENTIAL + VERY . 5 7 7 7l~ 78: 
21 

USEFUL 56. 78. 78. 78. 
· DON'T KNOW 

Clo) AVERAGE 2,56 3,22 >,3,33 3,28 3.44 3.33 
0) 
til 

STANDARD DEVUTION .el .79 1.06 .92 ,83 ,90 

Qt!AC8t HANDBOOKS/TABL£S .9 9 8 17 100~ 26 
too. too. 100, 100, 100. 

ESSENTIAL 3 5 1 6 33~ 35? 33, 56, 13. 35, 

VERY USEFUL· 4 2 3 5 11~ 6 ..... 22. 38 • 29, 23. 
SOMEWHAT USEFUL 1 3 3 33~ 23~ 11. . 38, 18• 
NOT AT All USEFUL 1 1 1 2 22~ 15~ 11. 11. 13. 12. 

ESSENTIAL + VERY 7 7 .. 11 44~ 15 
USEFUL 78. . 78. 50. 65, 5.6. 
DON'T KNOW 1 1 1 

11. 6, ... 
AVERAGE 3.00 .3,38 2,50 2.9 .. 2.56 2.80 

STANDARD DEVIATION .9 .. ,97 .86 lo02 1.17 1.10 >-3 
::tl 
I 

-.:I 
~ 

SCALE: ESSENTIAL = ,., VERY USEFUL = 3t SOMEWHAT USEFUL = 2o NOT AT ALL USEFUL = ~ -.:I 

Rgur:e F-1. Active Solar Heating and Cooling Data Tables (continued) 



T•028 
COCTOBERt 19791 Ul 

USEFULNESS OF SPECJFIEO INFORMATION ITEMS - COHINUEO (QUESTION. Rl Ill 
~ASS SHAC SH~C TOTAL SHAC· fOTAL. .AI 

USERS o .. E- SPf,CE WA ER SHAC BLDG ~~c --CWNER HOlE· HOME• HOME WNER 0 1ER 
I I OWNER OWNER OWNER MNGR ~NGH 

-
, 9 9 9 10~~ 9 27 -CO, 100, 100, 100, 30D, 

QBAC91 TECHNICAL EXPER1S LIST 9 9 9 
1oA? too? 

27 
too. 100, 100, 100. 

ESSEN':'IAL 3 3 2 5 22~ 7 
33, 33, 22. 28, 26. 

VEPY USEFUL q 1 ·2 3 tt~ 4 
.q4, 11. 22, 11. t5, 

SOI'iEW~AT USEFUL 2 q q 8 
. 44~ t2 

:22. q4, q ... qq. 44. 
NOT AT ALL USEFUl 1 1 22~ 11~ 11. 6, 

fiSS~I, TIAL + VERY 1 q q 8 'l 11 
s·:: UL 78, lfq, qlfo 4q, 33': u. 

DON'T I<NO., 1 1 l 
11. 6. q. 

w AVERAGE :5,U 2,88 2~56 2o71 2.33 2.58 
CJ) 
C'l SlArJJARU OEVIAUON .11:. .91 .94 .. gq t.0·5 l.Ol 

QAAC101 MANUAL METHODS ., 9 9 18 
too? 

27 100, 100, 100, 100, 10C. 
ESSENTIAL !f 2 q 6 11~ 7 

q"· 22. !fq~ 33,. 26. 
\I''!:R-. USEFUL 4 1 1 2 33~ 5 ...... 11. u. 11, H . 
SOPUWHAT USEFUL 't 4 8 44~ 

::.2 
qq, qq, qq, 4-4. 

~OT AT All USEFUL 2 2 
11-:- 11~ 22, 11, 

ESSE:NTIAL + VE.PY 8 3 5 8 4- 12 USEFUL 8'to 33. sr.. qq, 4-1- .• 44. 
l!lON'T KNOW 1 

1lo 
AVE'RAGE 3,50 2,33 3.oo 2,67 2,LIJ 2.59 

Sft,NDARD OEI/IATJON .so 1,06 ,9q 1,oq .83 .99 t-3 
.l:tt 

I 
-:a 
~ SCALE: ESSEI.ITIAL : lflt VERY USEFUL : 3t SOMEWHAT USEFUL : 2• NOT AT ALt. USEFUL : 1 -:a 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 
) '\ 



Ill 
Ill 
.N --I I 

.T-029 -

COCTOBERt 1979t 
USEFULNESS OF SPECIFIED INFORMATION ITEMS - CONTINUED (QUESTION 8t 

PASS SffAC SHAC TOTAL SHAC. ToTAL 
USERS HOME• SP~CE WATER SHAC SLOG SH~C OWNER HO'IE• HOME· Hm•E WNER 0~ ER OWNER OWNER OWNER MNGR M GR 

9 9 9 10A? 9 27 
1oo. 1oo. 100. 100 .• 1oo. 

COMPUTER MODELS 9 9 9 18 100~ 
27 

1oo. 1oo. 100. 100. 100. 
'ESSENTIAL 1 1 2 3 11~ 4 

11. 11. 22. 17. 15. 

VERY USEFUL 2 1 1 2 22~ 4 
22. 11. 11. 11. 15. 

SOMEWHAT USEFUL 4 4 3 7 44~ 
11 

44. 44. 33. 39. 41. 
NOT AT ALL USEFUL 3 3 6 22~ 30~ 33. 33 •. 33. 

ESSENTIAL/VERY U~EFUL 3 2 3 5 33~ 30~ 33. 22. 33. 28. 

DON'T KNOW 2 
22. 

AVERAGE 2.57 2.00 2.22 2.11 2.22 2.15 

STANDARD DEVIATION ,. 73 .94 1.13 1.05 .92 1.01 

SCAU:I ESSENTIAL :: 4 1 VERY USEFUL :: 3t SOMEWHAT USEFUL :: 2t NOT AT ALL USEFUL :: 1 
I 

Figure F-1. Active ~olar Heating and Cooling Data Tables (continued) 



T-030 
IOCTOBERt 1979) Ill 

USEFULNESS OF SPECIFIED INFOR~ATION ITEMS • CONTJNUEO (QUESTI)N 8) Ill 
PASS SHAC SHAC TOTAL SHAC TOTAL .,-u USERS HOME• SPliCE WATER SH~C SLD6 SH~C -OWNER HOME• HOHE• HO [ WN~R OW ER -OWNER OWNER OWNEP. MNG MNGR I I 

9 9 9 2"1 -9 10A? 100. 1oo. 100. 100. too. 
Q8~1~l· E9UCAtiONAl 9 9 9 10~~ 1ooC: 

27 
N ITU ION~ 1oo. 1oo. 100. 100. 

ESSEMTIAL 1 1 1 ., 
11~ u. u. &. 22":" 

VE~Y USEFUL 6 1 2 3 '11 18·~ &7. u. 22. 17. 22~ 

SGMEioHAT USEFUL 2 & If 10 L . 14 
22. &7. 44. 5&. 44. 52. 

NOT liT ALL USEF'liL 1 3 .. 
11:- 18~ 11. 33. 22. 

6SSEI'HIAL + \IER'Y 7 '- 2 4 L 

30~ SEFUl 78. 22. 22. 22. 44. 
oow•T KNOh 

AvtR~E 2.89 2.22 1.89 2.0& :2.56 2.22 
~ 
Q') 
00 ST.IND.ARO DEVIATION .s& .19 .73 o76 .96 .87 

Q8Bf2) RESEARCH IN PROG~ESS 9 9 9 18 "18 
too. 1oo. 100. 100. 1oo. 

ESSENUAL 5 2 2 2 
s&. 22. u. 11. 

V[LC:y JSEI;ut. 3 3 3 6 6 
33. 33. 33. 33. 33. 

SO>IiiEW-iAT USEFLIL 1 2 4 6 6 
11. 22 •. f 41to 33. 33. 

NOI Ar ALL USEFUL '- 2 4 4 
22. 22. 22. 22. 

6SSENriAL • VER~ 8 5 3 8 8 SEFUL 89 • 56. 33. 44. 44. .... 
DON'T KNOW 

AVERAGE 3.44 - 2.56 2.11 2.33 2.33 

ST~O .. RO DEVIATION o70 1.o5 .74 .95 .9~ ..., 
~ 
I 

-'1 
·N:oo S(:ALE: ESSErrTUL = •• VEF.Y USEFUl. : 3t SOME ... HIIT UsEFUL : 2t NOT AT ALL JsEFUL = 1 -'1 

Figure F-1. Active Solar Heating and Cooling Data Tabl'es (continued:t 
\ 

\ } 
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T-031 
COCTOBERt 1979) Ul .USEFULNESS OF SPECIFIED INFORM~TION ITEMS - CONTINUED (QUESTION 8) Ill 

PASS SHI\C SHAC TOTAL s•tAC ToTAL N USERS HOME• SPI\CE WATER SHI\C BLDG S~AC -OWNER HOME• HOME• HO~E WNER 0 NER • OWNER OWNER OWNER MNGR MNGR I I 

9 9 9 18 9 27 -
100. too. 100. 100, 100, 100. 

A8BC3J STATE OF ART 9 9 9 18 
1oo? 

27 
100, 100. ioo •. 100, 100. 

ESSENTIAL 3 2 1 3 1 .. 
33. 22. 11. 17. 11.. 15. 

VERY USEFUL 3 6 3 9 11~ 
10 

33. 67. 33. so. 37. 
SOMEWHAT USEFl'L 2 2 2 44~ 22~ 22. 22. 11. 
NOT AT ALL USEFUL 3 3 33~ 22~ 33, 17. 
ESSENTIAL + VERY 6 8 It 6~~ 22: 14 
USEFUL 67. 89. 'tit, 52. 
DON'T KNOW 1 1 . 1 1 

11. 11. 6, ... 
to) 

AVERAGE 3,13 3,25 2·,22 2, 71 2.00 2.46 
en 
co STANUARD DEVIATION ~76 ,'t3 1.03 ,9't .94 1. 01 

QABCifJ COSTS/PERFORMANCE 9 9 9 18 
1oo? 

27 
100, 1oo. too. 100, 100. 

ESSENTIAL 5 5 '3 8 67~ 14 
56, 56, 33, ...... 52 . 

VERY USEFUL 3 3 2 5 
22: 26? 33, 33, 22. 2.8. 

SOMEWHAT USEFUL 1 1 3 It 4 u. 11. 33, 22, 15. 
NOT AT ALL USEFUL 1 1 11~ 7: u. 6, 
ESSENTIAL + VERY 8 I) 5 13 89~ 

21 
USEFUL 89, 89, Sf,, 72. 78. 
DON'T KNOW 

AVERAGE 3,'t't 3,'t't 2.78 3,11 3.44 3.22 

STANDARD DEVIATION o70 .70 1,02 ,9't .96 ,96 ..., 
::tl 
I 

-..::J . 

SCALE: ESSENTIAL : 4t VERY USEFUL : 3t SOMEWHAT USEFUL : 2t NOT AT ALL USEFUL : 1 -~ 
-..::J 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 



T•032 
(OCTOBER. t979) Ul USEFULNE.SS OF SPECIFIED INFOAr~ATION ITEMS - :orniNUED I f~UESTJON O) Ill 

PASS Stii\C SliAC TOTAL SHA•: ToTAL .N US(RS HO~IE· SPACE WATER SHAC 3L!.l.; SHAC -OWNER HOME• HOME• HOME J~J'IJER e~~~R -OWNER OWNER OWNER !II'IJ3R I I 

9 9 9 10A~ ~ 27 -
too. too. too. l;Jl. too. 

CIRBC5, COSTS INSTALL./OPERATE 9 9 9 10~~ 100; 
27 

too. 100, too. 100. 
ESSENTIAL 3 6 5 11 

7E? 
18 

33, 67, 56, 61. 67. 
VERY USEFUL 3 2 2 1:lJ~ 11~ 33, 22. 11. 
SCMEWHAT LISEFUL 1 3 3 11~ .. 

11. 33. 17. 15. 

NOT AT ALL USEFUL ~ 2 2 7~ 22. 22. 11. 

6SSfNTIAL '" IIERY 6 6 7 7}~ 8 21 
SE UL 67, 67. 78. -39. 78. 

DON'T KNOW 

AV::RAGE 2,78 3,33 3,11 3,22 3. E·'i 3.37 
w 
-.:a 
0 SHNDARD DEVIATION 1,12 ,95 l.t9 t.o8 .67 . 99 

QI'IBIE.J BUILDING CODES/REGS 9 9 9 te 100·~ 
27 

too. too. too. too. 100. 
ESSENTIAL q 6 5 

61! 17~ 
17 

114. 67, 56. 63 .. 
VEF:Y USEFUL 2 2 3 5 ., 

-·6 7 22, ~2. 33, 2A, 
,..,..~ 

~ L • ~ . 
SOfolEWHAi US~FUL t t t t 

lt, tt. 6, ... 
N01 AT ALL USEFUL t t 1 11~ 7~ tt. - 11. 6, 

6SSENTIAL + VERY 6 8 8 8~~ 8~~: 24 
SEiFUL 67. 89, 89, ~9. 

DON'T KNOW t u. 
AVERAGE 3,13 3,56 3.33 3 ..... 3.1;.1J. 3.44 

$TA'IJDARD DEiiUTION 1,03 ,66 ,95 .e .. .96 .87 
~ 
~ 
I 

-.:;j 

SCALE: ESSENTIAL : !+, 'ERY USEFUL = !t SOMEWHAT USEFUL : 2, NOT IT ALL USEFUL : t 
. ~ 

-.:a 

\ 
Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 
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~~ 
T-033 

(OCTOBER, 1979) 

"' USEFULNESS OF SPECIFIED INFORMATION ITEMS - CONTINUED Cr.IUESTION 8J Ill 
PASS SHAC SHAC TOTAL SHAC ToTAL .N USERS HOME- SPACE WATER SH~C SLOG suAC -OWNER HOME• UOME• HO E WN~R 0 NER -OWNER OWNER OWNER MNG 1-'NGR I I 

·9 9 . . 9 ·to~~ 9 27 - . 

100. 1oo. too •. 100. tno. 
QAB C7 J . TAX/ECONOMIC INCENTIVE 9 9 9 18 100~ 27 

too. 100. 100o 100. 100.· 
ESSENTIAL It If 5 9 

56: 
14 

lt4o lt4o 56. . so. 52 . 
VERY USEFUL 2 2 4 6 22~ 30~ 22. 22. 44. 33.· 
SO~EWHAT USEFUL t 2 2 22~ 4 

1t. 22. t1. tS. 
NOT AT ALL USEFUL 2 t 1 1 

22. .11. 6. 4. 
ESSENTIAL *- VERY 6 6 CJ 15 

78? 
22 

USEFUL 67. 67. 100. 83. 82. 
DON'T KNOW 

liVER AGE 2.89 3.0_0 3.56 3.28 3.33 3.30 
~ ..... . STANDARD DEVIATION 1.19 1.05 o46 .86 .82 .8s -

Q89(8) STANDARDS/SPECS 9 CJ 9 103~ 100~ 27 
100. 100. tOOo 100. 

ESSENTIAL 2 '+ 6 22~ 30~ 22. '+If. 3~. 

VERY USEFUL- 3 3 2 5 44~ 33~ 33 •. 33. 22. 2e. 
SOMEWIIAT USEFUL 3 2 1 3 2-2~ 18~ 33. 22. u. 17. 
NOT AT All USEFUL 2 2 2 4 

1i: 18~ 22. . 22. 22 • 22. 
ESSENTIAL + VERY 3 5 6 11 67~ 17 
US.EFUL 33. . 56. 67 • 61. 63. 
OON'T KNOW 1 u. 
AVERAGE 2.13 2.56 2.89 2.72 2·. 78 2.74 

STANDARD DEVIATlON .76 1.05 1.19 1o15 .92 1.07 
~ 

-~ ..... 
SCALE: ESSENTIAL = 4t VERY USEFUL : 3• SOMEWIIAT USEFUL :_2• NOT AT All US[FUL : 1 :~ ..... 

Figure F-1. AcUve Solar Heating and Cooling Data Tables (continued) 
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T-03,. 

(OCTOBER, 19'J91 
USEFULNESS OF SPECIFIED INFORMATION ITEMS ~ cONTINUED (QUESTION AI 

USERS 

QA819) MA~KETING/SALES DATA 

ESSENTIAL 

VfJRY USE:FUL 

SOMEWHIIT USEFUL 

NOT AT ALL USEFUL 

ESSENTIAL + VERY 
USEFUL 
D~'T I'NOW 

A~RAGE 

STANDARD DEVIATION 

0881101 OUTSIDE US RESEARCH/ 
INDUSTRY · 

ESSENTIAL 

VERY USEFUl. 

SOfJIEWHAT USEFUL 

NOT AT ALL USEFUL 

EOSSENTIAL + VERY 
SEFUL 

DON'T KN0\11 

AVERA~£ 

STANDARD OEVI~TION 

PASS 
HOME• 
OWNER 

9 
1Do. 

9 
1oo. 

1 
11. 

.. ..... 

.. ..... 
1 

11. 

1.67 

SHAC SHAC 
SPACE WATER 
HOf1E- HOnE • 
OWNER OWNER 

9 9 
1oo. 100. 

TOTAL 
SHAC 
HOME 
OWNER 

18 too. 

100~ 100~ 10~~ 

1 
11. 

1 
11. 

7 
78. 

1 
11. 

1 u. 

5 
56. 

3 
33 • 

1 u. 

1 
6. 

6 
33 •. 

sl~ 
2 

11. 

H4tC ToTAL 
~-U:·G E~~C •WI'<ER C• IER 
,_NC:·R 1-lNGR 

9 27 Joe. soo. 
9 27 

1:0(•. 1:00. 

2,..2 
£. 11~ 

11~ 7? 

2,..2 
£. 30~ 

44~ 
14 

52. 

3::.~ 18~ 

1o33 1o89 1o61 L.11 1.78 

o67 o87 o82 1. 20 o99 

SCALE: ESSENTIAL :: C+t \'ERY USEFUL :: 3t SOMEWHAT USEFUL :: 2t NOT AT llll USEFUL : 1 

Figure F-1. Active Sollar Heating and Cooling Data Tables (continue.d) 

"' Ill 
.-"' ---1 I 

-
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T-035 
(OCTOBER, 1979) Ul USEFULNESS. OF SPECIFIED INFORMATION ITEMS ~ cONTINUED ·(QUESTION 8) Ill 

PASS SHAC SHAC TOTAL SHAC TOTAL N USERS HOME- SPACE WATER SHAC BLDG S~AC -OWNER HOME• HOME• HOME OWN~R OWN~R -OWNER OWNER OWNER MNG MNG I ,. 

9 9 9 As 9 . ft1 -
too. 10o. 100. 10 • 100. 10 • 

Q8B I Ill) INFO ON MARKETINr. 

ESSENTIAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

ESSENTIAL + 
USEFUL 

VER'Y 

DON'T KNOW 

AVERAGE 
(..:1 
-:I 
(..:1 STANDARD DEVIATION 

QABI12J INST/SOCIAL/ENVIRON/ 9 9 
1oo?. 

18 
100~ 27 

LEGAL 1oo. 1oo. 100. 100. 
ESSENTIAL 2 11~ 6~ 22~ 11~ 22. 
VERY USEFUL 3 2 22~ 22~ 11: 18: 33. 22. 
SOMEWHAT USEFUL It If 33~ 39? 33~ 

10 
If I+. ""· 37. 

NOT AT ALL US[pUL 3 33~ 33~ 33~ 33? 33. 
ESSENTIAL + VERY 5 2 33~ 28~ 33~ 30~ USEFUL. 56. 22. 
DON'T KNOW 

AVERAGE 2.78 1.89 2.11 2.00 2.22 2.07 

STANDARD DE:VlAliON .11 .73 . 99 . .88 1.13 . 98 
o-3 
~ 
I 

-:I 
SCALE: ESSENTIAL : 1ft VERY USEFUL : 3t SOMEWHAT usrFUL : 2t NOT AT ALL UsrFUL = 1 .~ 

-:I 
-· 

Figure F-1. Act~ve Solar Heating and Cooling Oat~ Tables (continued) 
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T-036 

(OCTOBER, 1979, 

USEFULNESS OF SPECIFIED INFORMATION ITEMS • CONTINUED (QUESTION R, 
USERS 

~ABfU, 

IUIBf1 1U 

EXPEC.TED otVELOPMENTS 

ESSEN•TIAL 

VEP.Y USEFUL 

SOHEW-IAT USEFUL 

NOT Ar ALL USrFUL 

ESSENriAL + VERY 
USEFU'_ . 
001\IIT KNOW 

ST~ND~RD DEVI~TION 

CLIMATOLOG[CAL DATA 

VERY IJSEFUL 

SOJIIEWMAT USEFUL 

NOT AT ALL US[FUL 

ESSENTIAL • VERY 
USEFUL 
OOM''T KNOW 

AVE=tAt:E 

STAND~RD DEVI~JION 

PASS 
HOME• 
OWNER 

9 too. 
9 

too. 
2 

22. 

1 
11 •. 

.. ..... 
2 

22. 

3 
33. 

9 too. 
8 

89. 

1 
11. 

8 
89. 

.61 

SHAC SHAC TOTAL SHAC TOTAL 
~~Ai! ~a~~~ n~~~ Sb~~R g~n~R 
OWNER OWNER OWNER MNGA MNGR 

9 
100, 

9 
too. 

1 
11. 

1 
78, 

1 
11. 

9 18 9 27 
100. 100. 100, 100, 

9. 18 c 21 
too. too. ·1oo:: 100. 

3 .. ~ 
33. 22. 33':: 

.... ~ 22~ 11 ~ 

2 
22. 

1 
78. 

1 
39. 

2 
11, 

8 
.. ... 

56~ 

44~ 

26! 

18~ 
12 

44. 

7~ 
12 

44. 
1 1 1 

11. 6. ... 

2,25 2,89 2,59 2.7E 2.65 

o66 lo09 o96 • 92 ~96 

9 too. 
6 

67. 

3 
33, 

9 too. 
8 

89 •. 

1 
11. 

lf' . 9 
100, 100. 

1'+ 222 .. 78. 
.. 

22. 

too~ 100~ 1oA~ 

22~ 

56~ 
11~ 
44~ 

27 
100. 

16 
59. 

22~ 
.. 

15. 

1 ... 
22 

82. 

3,67 3,69 3,78 2.5E 3.37 

. 96 • 87 

SCALE: ESSEN'Ut!L : '+t \iERY USEFUL : 3t SOF4EWHAT USEFUL : 2t NOT AT ALL USEFUL : 1 

Figure F-1. Active Sol'ar Heating and Cooling Data Tables (continued). 
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T-039 Ul COCTOBERt 19791 Ill 
USE OF SELECTED SOLAR INFORMATION SOURCES (QUESTION 111 N 

PASS SHAC TOTAL -SHAC SHAC TOTAL -USERS HOME• SPACE WATER SHAC BLDG SHAC I I OWNER HOME• HOME•'HOME OWN~R OWN~R 
OWNER OWNER OWNER MNG MNG -

9 9 9 10~~ 9 27 
100. 1oo. 100. 100. 1oo. 

QlJ(l) LIBRARY CORG/LOCALJ 9 9 9 18 9 27 
too. too. 100. too. 100. 1oo. 

1o YES 5 7 If 
6l! 

6 
61! 56. 7R. q.4. 67. 

2. NO .. ?. ,s 7 3 3~~ .. ,.. 22'. 56 • 39. 33. 

e. DON'T I< NOW 

01112 I PUBLIC UTILITY 9 9 9 18 9 27 
too. 1oo. 100. 100. 100. 100. 

t~ YES 2 3 2 5 7 .. l~ "' 22. 33. 22 • 2e. 7e. 
....:! 
(11 2. NO 7 6 6 12 2 14 

78. 67. 67. 67. 22. 52. 
a. DON'T KNOW 1 1 t u. 6.: ... 

Q1lJ3~ INSTALLER/BUILDER/ 9 9 9 10~~ ·9 27 
or. 6 ER too. · too. ton. tl'O. too. 

0 

1e YES 7 6 e . l .. 9 23 
78. 67. 89. 7 • 100,. AS. 

2. NO 2 3 t If If 
22. 33. 11. 22. 15. 

e. DON'T I< NOW 

Q111lJI WORI<SHOPS/CONFERENCES 9 1oo~· 9 lOb~ 9 27 
too. too. too. too. 

t. YES 7 7 4 11 5 16 
7e. 7e. ·If If. 6t. 56. 59. 

2. NO 2 2 5 7 3 10 
22. 22. 56. 39. 33. :11. 

e. DON'T KNOW t t 
t1. ... 

Fig~:~re F-1. Active Solar Heating and Cooling Data Tables (continued} 



Ill 
Ill 

T•OifO :N -I OCTOBER, 1979) -I I 

USE-OF ~ELECTED SOLAR INFORMATION SOURCES • C.ONTJIIIUEO (QUEST! ON 11) -
. PASS SHAC SHAC TOTAL SHAC TOTAL 

USERS HOME· SPACE WATER SHAC BLiDG SHAC· 
OWNER HOME• HOME• HOME OwN~R OwNER 

OWNER OWNER OWNER Mr-.G ~1\:GR 

9 9 9 18 c 27 
10o. 100. 100. 100.; HO: too. 

011C5J COMMERCIAL DATA BASE 9 9 9 18 q 27 
too. too. too. too. uo:. 1110 • 

to 'YES 2 . 3 t .. u: 5 
22. 33. u. 22. 19. 

2. NO e 6 8 7l~ ~ 22 
67. 67. 89. :19. ·3t. 

a. DO'II'l KNOW I. 
11. 

c,.) 
cau~lERFEC£RAL t.IBRARUINFO ., 9 9 to~~ '9' 27 -:J 100, too. too. 1100 0 too. en 

· t. YE:S :i! 5 2 7 2 9 
22. 56. 22. 39. 2~. 33. 

2o. NC 6 .. 7 
61! 

1 ,J~ 67. ..... 78 • 78. 

8 • OC·N' T KNOW 1 
tt.. 

911f7J ss:E • SMITHSONIAN 9 9 9 tB , 27 
too. too. 100. too. laJ. too. 

to YES t 2 2 2 tt. 22. " tt. 7. 
2·. NJ 8 7 9 8~~ 9 25 

8'· 78. too. :t_oo .• 93. 

&. DON'T 1I<NOW 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 

\ 



' / 

In 
T•Oifl Ill 

COCTOBERt 1979t .N -USE OF SELECTED SOLAR INFORMATION SOURCES • CONTINUED (OUEST! ON Ut -I I 
PASS SHAC. SHAC . TOTAL SHAC ToTAL -USERS HOME• SPACE WATER SHAC SLOG SH~C OW14ER HO E• HOME• HO E WN~R 0~ ER OWNER OWNER OWNER MNG · M GR 

9 9 9 te 9 27 
100. 100. 100. 100, 100, 100, 

QUISt GOV'T PRINTING OFFICE•· ') ') 9 18 ') 27 
GPO too. 100. 100. . 100, too •. 100, 

1. YES .. 6 ! ') If .. l! ""· 67o !!. ~o. 4'1. 

2 •. NO .. ! 6 .• ') 5 ' ~If 

""· !!. 67. ~o. 56. 5 • 

e. DON'T KNOW t u. 

9 9 ') 18 9 27 too. too. 100, 100, 100, 100, 
Co) 

011t9A NAJIONAL TECHNiiA~ ') 9 9 10~~ 
9. 27 -:I 

-:I INF RMAT ON SERVICE•N I 1oo. 100, 100, 100, 100, 
t. YES !· If 1 5 ! 8 !!, ""· u. 28, !!, !0. 
2. NO If ~ 8 1! 5 '~~ lflf. 56, eg. 72. 56, 
e. DON'T KNOW 2 1 1 22, 11. "· 

') ') ') AB 9 uS! 100, 100, 100, 10 • 100, 

QtH~UR TECHNICAL INFORI4ATION 9 ') 

- TIC 100. 100, 

1. YES 

2. INO 9 9 
100. 100. 

e, OON'T KNOW 
o-3 
~ 
I 

-:I 
Fig~ure F-1. Active Solar Heating and Cooling Data Tables (continued) . ol=>o 
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COCTOBERe 1979J ·I-I USE OF SELE·!:TED !:OLAR INFOR~ATJDN SOURCES - ~ONTINU£0 (QUESTlON UJ 

~-~ 

PASS SHAC SHAC TOTAL SH~C TOlAL 
USERS HOME• SPACE WATER SHAC 8LDG SH~C OWNER HOHE• HOME• HO E WNER OW ~R 

OWNER OWNER OWNER HNGR ~NG 

9 9 9 18 9 27 
too. too. 100. 1oo. 101:1. 100. 

0111111 N~TL SOLAR HEATING ·+ 9 9 9 18 ' 27 
COOL NG INFO CTR lao. 100. 100. 100. 101. 100. 

1. Y['S 5 5 2 1 '3 10 
56. 56. 22. 39. 33. 37. 

2. NO .. 3 5 a 6 s&.~ ..... '33 • 56. .. ... 67 •• 

a. DON'T KNOW 1 2 3 3 u. 22 •. ·17. 11. 

w 9 ' ' 10~~ 9 10S! ..;J J.Oo. 1oo • 100. 100. 00 

011!12l R£610NAL SOLAR ENERGY ' ' ' 10~~ IJ :21 
C NT RS 1oo. 1oo. 100. 100. lOlQ• 

1. YES 3 If If 2 6 
33. ..... 22 • 2.2 •. 22. 

2. NO If !S 9 7l~ (i 20 ..... 56 • 100. E7. 11f. 

a. DON'T KNOW 2 !I 1 
22. u. ... 

Figur·e F-1. Active Solar Heating and Cooling Data Tables (continued) 
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. USERS 

USE OF SELECTED SOLAR 
PASS 
HOME• 
OWNER 

9 
too. 

OUC13J us DEPT. OF EWERGY 9 
too. 

. t. YES ·s 
56. 

2. NO .. ..... 
a. DON•T KNOW 

QUU1U RADIO/TV 9 
too, 

t. YES 5 
56. 

2. NO If ..... 
ll. DON'T KNOW. 

Q11l~5~ PERIODICALS/ N S AP~RS 
CJ 

too. 

t. YES 8 
89, 

2. rJo t 
lt. 

a. DON•T KNOW 

Qttl66~ ~RIVATE SOLAR/ 
EN I ON .ENTAL OPG, 

9 
100, 

t. YES 8 
89, 

2.· NO t 
t1, 

A. OC•N' T KNOW 

T•OIJ6 
I OCTOBER, 1979J 

INFORMATION SOURCES - CONTtNUEO I QUF.:STION tU 
SHAC SHAC TOTAL SHAC TOTAL 

·sPACE WATER sHnc SLOG SH~C HOME• HOME• HO E WNER 0~ ER 
OWNER OWNER .OWNER MNGR 114 r.R 

CJ CJ t8 .. 9 27 
100. too •. too. too. 100. 

9 CJ 
too. too. 

. Aa 
to • 

CJ 
too. 

27 
100, 

3 3 6 3 9 
33. 33, 33. 33. 33, 

5 5 sl~ 6 t6 
56. 56, 67 •.. 59 • 

1 t 2 2 
11. u. 11. . .,, 7 • 

9 9 to~~ 9 27 
too. too. 100. too. 

5 1 6 2 a 
56 •. u. 33. '22. 30. 

If a 6~~ 7 
73! lf4, a9. 7a. 

9 CJ ta CJ 27 
too. too. 100. 10'0. . too 0 

8 .8 16 9 25 
89. 89 .• 89, too. 93, 

t 1 2 2 
11, 11. tl. 7, 

9 9 10~~ 9 27 
too •. too. 100, too·. 

If 6 to 3 t3 
lf4. 67, 56,. 33, 4A, 

5 3 8 6 llf 
56, 33, ..... 67, 52, 

Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 
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(OCTOBER, t9791 Ill 

USE OF SELECTED SOLAR INFORMATION SOURCES - CO~TJHUED (OUEST:ON 111 Ill 
PASS . SHAC SHAC TOTAL SH"C TOTAL ·"" -USERS HO~E- SPACE WATER .SHAC BLDG SH~C -OWr-EP HOME· HOME• HOME OWN~R OW ~R OWNER OWNER OWNER MNS MNG I I 

-
9 9 9 lOb~ 9 27 

too. too. too. too. too. 

anp7J STA.TE EN£RGY OP SOLAR 9 9 9 18 9 :27 
o FleEs. too. too. 100. too. tao. too. 

to YES 5 If 3 7 .. 12 
5;. lflt~ 33. 39. !!·6: lj.lf. 

2. '110 If 5 6 11 t. t5 ..... 56 • 67. 6t. lljlf. 56. 

e. DON'T KI'IOW 

Q11!18J OTHER S'T6T~l 9 9 9 10A~ 9 27 
L CAL l>OV•T. SO RC 110. too. 1110. 100. too. 

to YE.S 5 3 . 2 5 3 8 
56, 33. 22. 28. 3!. 30. 

~ 2. NO 't 6 7 7~~ 6 7b~ 00 :tlf. 67. 78. 6i. 
0 

e. DC N' T l':NO~' 

Ot~A1'l I~TL SOLA~ ENERGY 9 9 9 18 9 27 
Cl TY-lSES J OC•o 1oo. too. 1oo •. uo. too.-

t. Y~S If 6 6 2 8 
lfll. 67. 33. 212 .• 30. 

2. NO 3 3 7 10 7 17 
33. 33. 78. 56. 18. 63. 

a. OON 1 T KNOV 2 2 2 2 
22. 22. u. 7. 

Qtt(20) SOLAR ~NERGY · 9 9 9 18 9 27 
~OUSTRIES AS 0 o•SEIA too. too. too. 1oo. llO. too. 

m. ns 2 3 3 3 . 6 
22. 33. t7. 33. ~2. 

2. '110 f, 6 8 7l~ 6 20 t-3 
£.1. 67. 89. 167. 71fo ~ 

I 
a. OON 1 T KNOW t t 1 1 ...;:a 

u. lt. 6. If. ~ 
...;:a 

Figure F-1,. Active Solar Heating and Cooling Data Tables· (continued) 
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USER.S 

USE OF SELECTED SOLAR 

PASS 
HOME• 
OWNER 

9 too. 

(OCTOBER, 1979) 
INFORMATION SOURCES .~ CONTINUED 

SHAC SHAC TOTAL SHAC ToTAL 
SPACE WATER SHAC BLDG SHAC 
HOME• HOME· HOME OWNER OwNER 
OWNER OWNER OWNER MNGR MNGR 

1oo~ ·too! 10~~ too! to~! 
QUESTIONNAIRE SOURCE · 9 . 100. 9 I 9 · 18 9 27 

1e YES 

2e NO 

:So DON'T KNOW 

If ..... 
1oo. too. too. too. too • 

3 3 If 7 
33. t7. ..... 26 • 

56~ 67~ 89~ ,,~ 56~ 7~? . 

YOUR STATE SOLAR SOCIETY OR ASSOCIATION 

C QUESTION 11) 

Figure F-1. Act'ive Solar Heating and Cooling Data Tables (continued) 
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COCTOBERt 1979) 
~EMBERSHIP I" SOLAR•INTEREST~O ORGANIZATIONS U:IUESTION 03) 

HEP~BERSHIPS WilH IN EREST IN SOLM 

USERS 
PASS SHAC SHAC TOTAl:. SHAIC TOTAL 
HOME• SP~CE WATER SH~C SLOG SHM: OWNER HO E· HOME• HO E WI\."Efl OwNER 

OWNER OWNER OWNER HNGR MNGR 

9 too. 9 too. 9 
100. As 10 • 

9 lo~! toe. 
lo -.~;:s BELONG, NAI"'[ 2 .. 3 1 3 IO 

22. ..... 33. 39 • 3~. 3 •• 

2. YE:S BELO"G• 
CANtT NA .. E 

1 ll 1 u. 6. \, 

3. riO, DON'T BELC•NoS 
(,) 
co 

7 5 5 1(1 6 16 
78. 56. 56. 56, f>r. 5CJ, 

to.:) DON'1 T KNOW/NA 

·Figure F-1. Active Solar Heating and Cooling Data Tables (continued) 
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USERS .. 

INCLUDED AT 
CONSTRUCTION 
ADDED LATER 

SOME OF BOTI-1 

DON'T KNOW/NO ANSWER 

PASS 
HOME• 
OWNER 

9 
100, 

F. 
67, 

2 
22. 

1 
11o 

T-111 

COCTOBERt 1979t 

QUESTION 91-69 INCLUSION OF SOLAR' • 
SHAC SHAC TOTAL SHAC TOTAL 
SPACE WATER SH~C BLDG su~c HOME• HOME- HOlE WNER 0 ~R 
OWNER OWNER OWNER MNGR MNG 

' ' 10~~ ' 27 
100, 100, 100, 100, 

3 3 6 5 cal! 33, 33. 33, 56, 

6 6 6J~ " 5~~ 67• . 67. ""· 

Figure F-1. Active Solar Heating and Cooling Data Tables {continued) 
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USER.S 

3 MONTHS OR LESS 

BETWEEN ! MONTHS 
TO 1 YEAfl 
1·3 YEAR~ 

OVER 3 YEARS 

DON'T KNOW/NO ANSWER 

COCTOBER, 19791 
QUESTION 82-13/83•13 NUMBER OF 

PIISS 
HOME• 
OwNER 

3 
33. 

5 
56. 

SHAC SHAC TOTAL SHIC 
SPACE WATER SHAC BL~G 
t«lME• HOME• HOME O"IIIIER 
OWNER OWNER OWNER M~GR 

9 9 '18 9 
too. 100. 1oo. too. 

1 1 1 
11. 6, ll. 

6 7 13 .. 
67, 78. 72. ... ... 

3 1 .. 3 
33, u. 22. 33. 

T-112 

YEARS 
TOTAL 
SHAC 
O~NER 
MNGR 

27 
100, 

2 
7. 

17 
63, 

7 
26. 

Figure F-1. ·Active Solar Heating and Cooling Data Tabl'es (continued) 
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USERS 

ORIGINAL OWNER 

ORIGINAL MANAGER 

PREVIOUS MANAGER 

NO/DON'T KNOWi 
NO ANSWER 

PASS 
HOME• 
OWNER 

T-115 

(OCTOBER, i979; 
QUESTION B2~12/B2•12A OWNER/MANAGER 

SHAC SHAC TOTAL SHAC. ToTAL 
~~~~~- ~a~~~ ~~~~- B~~~R ~~~~R 
OWNER OWNER OWNER MNGR MNGR 

9 - 9 
lOOo_ lOOo 

4-4-~ 4-4-~ 
- 5 .. 5 
56. 56. -

Figure F-1_. Active Solar Heating and Cooling Data Tables (conc.luded) 
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