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TECHNICAL MEMORANDUM

DEVELOPMENT, TESTING, AND CERTIFICATION OF LIFE SCIENCES
ENGINEERING SOLAR COLLECTOR — FINAL REPORT

SUMMARY

The primary goal of the information contained in this report is to aid
those who desire to remain abreast of the present state~of-the-art of solar
energy, as well as those in the process of selec'ing a solar energy collector
subsystem for space and hot water heating of :1esidential size dwellings.

To meet this primary goal, the contractual efforts of Life Sciences
Engineering to further the development of a solar collector using air as a heat
transport medium are desecribed.

Some highlights included are the orientation of the develo;:mént as a
portion of the national program, contract goals, accomplishments, design and
application information, and actual test results.

Upon completion of the development phase, the following final certifica~
tion was obtained from an independent contractor:

The Solar I, Air Flat Plate Collector, was tested for operational
performance and structural conformance to specifications directed
by the National Aeronautics and Space Administration. The design
and structure of the collector are consistent with applicable national
standards. The Solar IT Collector successfully passed all tests and
was evaluated as efficient and safe for public use.

l. INTRODUCTION

The work done under this development effort was authorized by the Solar
Heating and Cooling Demonstration Act of 1974 (PL 93-409). The act provides
for the following:

1} Demonstration, within 3 years, of the practical use of solar heating
technology.




2) Demonstration, within 5 years, of the practical use of combined
heating and cooling technology.

Responsibility for implementing the Demonstration Act was given to the
Energy Research and Development Administration (now the Department of
Energy). The National Aeronaufics and Space Administration, George C.
Marshall Space Flight Center (MSFC) managed this work.

To aid in accomplishing the goals previously listed, MSFC awarded
contracts in each of the following areas:

Number

AP32-75-408

AP32-75-407

AP32-75-406

AP32-75-406

Title

Solar Heating and Cooling
Marketable Subsystems

Solar Heating and Cooling
Existing Subsystems that
Require Additional
Development

Solar Heating and Cooling
Existing Systems that
Require Additional
Development

Solar Heating and Cooling
Systems Integration of
Marketable Subsystems

Purpose

Procure marketable subsystems
unique to solar heating and
cooling systems (multiple
contracts)

Procure development of existing
solar heating and cooling sub-
systems to make them marketable,
and delivery of the subsystems
(multiple contracts)

Procure development of existing
solar heating and cooling sys-
tems {including hot water systems)
to make them marketable, and
delivery of systems (multiple
contracts)

Pracure {1) integration of
Government furnished subsysteins,
test and delivery of marketable
prototype solar heating and
cooling systems; (2) development
of Site Data Collection subsystem
and Central Data Processing sub-
system; and (3} system analysis
support efforts (single contract)

.
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AP32-75-404 Solar Heating and Cooling The complete design and develop~
Systems Design and ment of solar heating and com-
Development bined heating and cooling systems,
and the delivery of prototype
systems (two or more contracts)

The work described ir. this report was funded, after competitive bidding,
under AP32-75-407,

Il. CONTRACT SCOPE AND REQUIREMENTS

A. Purpose

The contract was for the additional development of an existing air flat
plate collector subsystem for solar heating and/or hot water application for
efforts to make a marketable product, and for the procurement of a limited
quantity of the developed collectors.,

B. Products

The work consisted of development and fabrication of a prototype air flat
plate collector panel containing 320 ft* (ten 4 x 8 ft panels) of collector area.
Three (instrumented) panels were to be completely assembled with glazing and
insulation,

Delivery was to be October 1977, 1 year after contract award. In addition,

the contractor was to deliver the data handling equipment used in collector
development.

C. Product Requirements and Criteria

During the development of the coliector, the contractor was reguired to:

1) Meet the applicable parts of the interim performance criteria as
defined in a verification plan,

2) Meet the subsystem performance specification, SHC-3058,

TS




3) Provide test data/analysis to verify that hardware meets the subsys-
tem performance specification, '

4) Provide drawings and specifications in sufficient defnil to define the
confignration and to ensure manufacturing repeatability.

5) Have provisions to monitor performance,

6) Provide installation, operation, and maintenance manual(s).

7) Provide subsystem and/or component hardware certified by independent

laboratory (such as Underwriters Laboratory and American Gae Association) to
meet nationally recognized standards and codes (such as American Society of
Heating, Refrigeration and Air Conditioning Engineers; American Scelety of
Mechanical Engineers; American Naticnal Standards Iastitute; and American
Refrigeration Institute) .

D. Contractor Tasks

The contractor was to provide the necessary effort o meet the product
requirements and criteria set forth in Section I.C of this report, In addition,
the contractor was fo provide analysis results and reports necessary to fulfili
contraet requiremenis.

1. PROPOSAL

A. Response to Request for Proposal

The company was responsive to the RFP and was selected on a competi-
tive hasis.

B. Origin of Design

The design was based on a proiotype collector developed for Mr, Ralph
Eillman of Aurcra, Colorado, by Life Sciences Engineering.
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C. Development Schedules

Development schedules are shown in Figure 1.

D. Hardware Description

The proposed design was for a double glaze air flat plate collector,
Three sizes were proposed: 4 x 10 ft, 4 x § ft, and 48 x 22 in. Figures 2, 3,
and 4 show details of the proposed construction.

E. Material Selection

Tollowing is a list of materials with the rationale for their selection:
1) Inner Glazing

a) Materials and Selection Rationale — Glass to withstand tempera-
tures in excess of 250°F,

b) Type and Identification — Pittsburgh Plate Glass, double strength
(1/8 in, nominal), float.

¢) Available Characteristics — Transmissivity: 0,94,

d) Durability/Performance Degradation — Will survive temperatures
of 250°7F,

¢) Replacement Method — Remove the outer frame, remove and
replace glass,

f) Edge Treatment — Provide 1/8 in. expansion space and pressure
tape.

g) Physical Properties — Brittle; may crack if installed improperly.
2} Outer Glazing
a) Materials and Selection Rationale — Plastic film affords better

protection than the 1/8 in. glass; safer on ground level where children may
accidentally fall against outer glazing.
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b) Type and Identification — Tedlar, DuPont 400 BG 20 TR.
c) Available Characteristics — Transmissivity: 0.92 fo 0.94.

d) Durability/Performance Degradation — Withstand hail; may lose
half its strength in 10 years. )

e) Replacement Method - Remove outer frame, remove and replace
Tedlar, Allow to shrink in Sun.

f) Edge Treatment — Tedlar is bonded to frame with metallic
silicone GE 2564-51EP.

g) Physical Properties — Pliable film deforms over 225°F (per
manufacturer's engineer).

3) Absorptive Coating

a) Materials and Selection Rationale — Flat black velvet paint for
economy,

b) Commercial Identification -— 3M "WNextel'' velvet coating, series
101.

c) Available Characteristics — Absorptior: 0.98; IR emittance: 0.89.

d) Application Procedure — After etching, spray a single coat and
oven dry at 250°F,

e) Manufacturing Tolerance — Single coat of 0.002 to 0.003 in,
f) Durability and Performance Degradation — Expected life: 10 years.
g) Physical Properties — Velvet texture provides good absorption.

4) Absorber Plate and Base Plate

a) Selection Rationale — Aluminum 0.025 in, thick for durability
and conductance.

b) Fabrication Procedures/Process — Riveted to frame.

1. The final selection of the absorptive coating will depend on the results of the
test program.
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¢) Physical Properties and Dimensions — Three sizes: 4 x 8 {t,
4 x 10 f&, and 22 x 48 in., all 0.025 in, thick,

d) Thermal Properties — Selected for high conductance.

e) Manufacturing Tolerances — Length and width; +0, -1/32,
respectively.

5) Insulation — Insulation is not provided. Liie Sciences Engineering
will supply & list of recommended insulation materials that will not outgas or
contaminate the air. The builder or subcontractor will supply a minimum of
2 in. between the rafiers and under the collector subsystem. The thermal
expansion spacers will be recommended {e.g., masonite and celotex). The
width of these thermal expansion/insulation spacers depends on the aceuracy
of the builder in seiting the rafters.

6) Enclosure — Aluminum Frame

a) Materials and Selection Rationale — Aluminum angle for lightweight

strength and long life.

b} Type and Commercial Identification — 2025T6, nontapered
aluminum,

c) Thermal Properties — High conductance.

d) Fabrication Process — Riveted with corner braces for prototype

and test models, An investigation is planned to evaluate the use of aluminum
soldering techniques for fabrication of the deliverable system.

F. Collector Performance Predictions

The final contract performance specification is included as Appendix A.

This represents some change from that initially proposed. This smalil change

represents some maturation of design and includes the results of one erroneous

calculation made during the precontract period.

G. Test Facilifies

At the time of proposal submission, the company had in place a test stand
capable of simultaneously testing three solar collectors. Each position contained
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an engineering model collector with adjustable plenum and a flow control damper.
A 1500 ft? house was used to provide a load when needed. Performance monitor-
ing was by the utilization of manual measuring techniques.,

V. DEVELOPMENT

A. Development Objective

The company had developed the collector to a state where it was usable,
but was not ready for a full marketing effort. The objectives of the development

were as follows;

1) Determine the optimum plenum spacing for a maximum hot air outlet
temperature of 140°F,

2) Determine the most efficient absorber coatings to obtain maximum
performance,

3) Determine the optimum flow rates for the collector.
4) Determine the optimum number of glazings for conservation of heat.

5) Determine the capability of the collector materials and coatings to
survive worse case conditions (stagnation of air flow due to an inoperative
blower or a power failure).

6) Verify that the performance of the developed collector equaled or
exceeded applicable contract requirements.

7) Obtain certification by an independent agency that the collector was
ready for use by the public.

8) Improve test facility to provide more accurate measurements and to
permit automatic data acquisition.

B. Development Evenis and Results

1. Introduction. The development was successful in that all requirements
and criteria were met and a marketable product evolved. The following para-
graphs give a brief description of work in the several development areas.
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2. Schedules. The developmert was accomplished with only minor
deviations in timing of events within the overall schedule. Hardware shipment
was completed 6 days later than scheduled.

3. Development Results, Seven 4 x 8 ft collectors without insulation
and three of the same size collectors with insulation and special temperature
monitoring probes were delivered, a total of 320 ft>. The final configuration
is shown in Figure 5.

4. Details of Design Development.

a. Performance — The engineering units were used to measure
performance throughout the development period. The original design was for a
collector 10 ft in length. Based on this, a goal of 50°F temperature rise in the
collector performance predictions was made and the initial specification was

written,

b. Plenum Spacing — Performance calculations or tests were made
for plenum spacings of 1, 5/8, 1/2, and 3/8 in. From the performance curves
plotted from these calculations, an optimum plenum spacing of 1/2 in. was
selected.

c. Absorber Coating Selection — The coating originally proposed
was for "Nextel,' a flat black paint manufactured by 3M Company. At the
beginning of development o different type of paint, "Solarsorb,’ manufactured
by Caldwell Chemical Coating Company, appeared to be promising. This type
offered the advantage of having some seleetivity {a/e >1) and was low cost.
Comparative performance tests by Life Sciences Engineering indicated a slightly
improved performance with the Solarsorb coating. The Solarsorb coating proved
to be difficult to apply; careful coating thickness control was required. In
addition, some trouble was experienced with aluminum panel preparation. The
Solarsorb paint peeled badly during high temperature stagnation testing, possibly
due to inadequate preparation. Also a report was received from the vendor that
the paint would pecl at temperatures ol -20°F or below. The problems pre-
viously listed, combined with only modest performance improvement, led to a
decision to use the ""Nextel' paint as an absorber coating.

Black clirome was considered as an absorber coating, but was not deemed
cost effective for the modest (140°T) temperature requirements of this collector
design.

13




LAFE SCIENUE 3 EN il EHENG

Y

Y
CN
S

SILILUNE TAPE

AlRFLUW

BALKSTHAP
HIVEIZ)
ABSURUER
BAUKPANEL i
SHMALIE R j
INNEM UL ALt 1
3
|
!
i
o
4un . 1
; ]
¢ o
= N - _ : %
.»l
N
gevey } e L
p——— g g miom o 1
I Qi &7 2B ea. _lj‘ig"
5 T -
. (TYR) 230,
AIRFLOW — — — S
f—— 3ra1n. |
95374 n.
—

Figure 5. Life Sciences Engineering final collector confignratiorn.

14

CONTRACT HAsY ”:iﬁsﬂ Ko . ALIT}' TLULAN UMTER GLAZE .
! PLASTIC SPLINE -

DETAIL .-
N o

X o ins bl

e
(C'



d. Tlow Rate Determination — Using a criterion of a temperature
rise in a single collector of = 50°F, collector performance with flow rates of
60, 120, and 240 ft®/min was calculated. From these calculations, a nominal
flow rate of 120 ft/min was selected. Performance tends to fall more rapidly
at rates less than 120 ft/min and very rapidly at rates <60 ft/min. The per-
formance tends to be asymptotic at rates >240 ft/min.

e. Number and Types of Glazings — Two glazings were selected at
the beginning of the development. "'Tedlar' was selected as the outer glazing
to make the collector lighter and to protect the inner glazing of glass.

Glass stress calculations using standard wind loads and safety factors
led to selection of 5/32 in. thick tempered glass. For additional safety and
ease of installiation, two panels each 4 x 4 ft were used.

Later performance considerations led to selection of 5/32 in. thick
"Sunadex'* high transmissivity glass manufactured by ASG Industries. Compara-~
tive testing confirmed the correctness of this selection.

f. Other Development Items.

(1) Back Panel Paint — The back side of the absorber panel was
painted, as an experiment, to improve heat transfer. There was no measurable
improvement in performance.

(2) Thermal Expansion and Buckling — There was an initial
problem with absorber plate buckling. Tests and analysis resulted in the use of
oval-shaped holes for rivets holding the panel in place. During riveting,
temporary shims were placed between the plate and structure to allow plate
movement after riveting.

(3) Weld Versus Solder — Initial plans were to use solder to
assemble the aluminum frame. Comments regarding the difficulty of process
control problems were made during design reviews. This caused the contractor

to change to the use of welding.
g. Instrumentation Development.
{1) Hook Gauge — As a means of calibrating other air flow
measuring devices, a special instrument was procured to measure very small

amounts of differential pressure betwecn closely spaced ports in the air conduit,
This device called "Micro Tector Electronic Hook Gauge with Kiel Probes is a

15

J




laboratory type instrument requiring tiine consuming setup and warmup proce-
dures. The device was self-calibrated by comparing readings of ports in the
center and midway from the sides of the air conductor and by comparing it with
other flow measuring devices.

(2) Thomas Meter — Due to the unusually low air flow rate and
the requirement for being compatible with automatic data recording, a special
type of flowmeter was constructed. The device, originated by Mr. C. C. Thomas
in the early part of the century, utilizes the temperature rise caused by a known
amount of heat applied at the measuring point fo determine air flow.

(3) Automatic Data Recording — The Thomas Meter, blower fan
speed indicator, solar insolation measuring devices, weather monitors, as well
as various temperature measuring devices were connected to a Doric Scientific
Digitrend automatic data recorder to record information from various tesis.

C. Design Reviews

Design reviews were held at four stages of design, The review titles
(self-explanatory) and dates were as follows:

Title Date

Preliminary Design Review January 198, 1977

¢ m v b b

Prototype Design Review

June 7, 1977

A b At ek 4 S i b bt Lt

R T

ERNT——

First Article Review October 6, 1977
Acﬁiﬂ}tuncu Review of Three Collectors October 6, 1877

K
Acceptance Review of Seven Collectors November 4, 1977

Al each review, questions and comments about the design were recorded
on a standard MSFC Form No. 487, "Review Item Discrepancy' (RID). The
coniractor plovides a response to each RID. Four RID's were written by NASA
against the preliminary design, thirleen against the prototype design, and four
(none involving hardware design) against the final design as represented by the
first ( production) article. Copies of all RID's and responses are included as
Appendix B.
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D. Verification (Qualification) and Certification

1, Verification. Verification was made against the criteria established
in the performance specification which, in turn, is based on applicable require-
ments of the interim performance criteria. The following four methods of per-

formance verification were used:

a) By similarity to another item which has been qualified.

b) By analysis of worst-case exposure conditions and of maximum safe
permissible exposure with a comparison of the two.

¢) By inspection to insure that dimensions and assembly methods were

carrect.

d) By test.
Sixty-five items or facets of performance were verified.

2. Certification. The contract required that the collector be certified by
an independent test laboratory. Initial correspondence (November 1976) with
several national organizations indicated that they were not yet ready to provide
the certification service. Thercfore, arrangements were made with a local
registered professional engineer to monitor the company's efforts, to be
responsible that performance was as claimed, and to certify that the ifem was

ready for use by the general public.

A combined verification and certification is included as Appendix C.
Thermal performance test results with o comparison to requirements is

shown in Tigure 6.
3. MSFC Test Facility Results. One of the collectors was subjected

to thermal performance tests at the indoor test faeility at MSFC in Huntsville,
The test report from MSFC is being published separately (see

Alabama.
Section V).
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Figure 6. Efficiency as a function of operating conditions; performance must kz above line.




V. OTHER AVAILABLE INFORMATION

The following is a list of contractor reports which can be obtained from
the Department of Energy, Technical Information Center, P.O. Box 62, Ozk

Ridge, TN 37830. Telephone Number (615) 483-8611, Extension 34672.

Title

Life Sciences Engineering System

Design Package

Life Sciences Engineering Installation

Package

Life Sciences Engineering Quarteriy

Reports (Collation)

Life Sciences Engineering Preliminary

Design Package

Wyle Test Report

It is apparent that the primary goal of the contract was attained. The

VI

Document Number

DOE /NASA CR-150611

DOE /NASA CR-150536

DOE /NASA CR-150519

DOE/NASA CR-150601"

DOE /NASA CR-150665

CONCLUSION

solar collector was brought from a prototype stage to marketable maturity, and
all tasks and efforts were met within negotiated costs and schedules,

e e At I T AN s L s rant e
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19

Laid
-

e et 4 i nated d: e it

v A Aiam et o e S



“AGEDING RAGE BLANK NOT FILMED

APPENDIX A

PERFORMANCE SPECIFICATION
SPEC NO. SHC-3058
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SHC~3058
Revision 4
12/20/77

SUBSYSTEM PERFORMANCE IDENTIFICATION

Introduction

This Performance Specification establishes the requirements for the
design and performance of the Solar II Collector Subsysiem for use
in solar heating only of single family residences and mobile homes.
It designates the Interim Performance Criteria applicable to this e
subsystem and defines the deviations., This appendix specifies the

performance of the collector subsystemn and the installation drawings.

Applicable Documentation

Government Documents

Interiin Performance Criteria for Solar Heating and Combined Heatinﬂ ' !

Cooling Systems and Dwellings, Jan, 1, 1975. U, 5, Department of

Housing and Urban Development.
Contractor Documents

SHC-3070, Installation, Operation and Maintenance Manual, 9/15/77,

SHC-3094, Design Data Brochure, 9/10/77. . |

L2
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SHC-~3058
Revision &
- 12/20/77

Application of Interim Performance Criteria by Type of Subsystem

The Interim Performance Criteria in Table I are applicable.

Deviations from Interim Performance Criteria

None

Government Furnished Property

None

Government Directed Requirements

Government directed requirements have been incorporated into this

specification.

Subsystermn Appendices

None

Warranty (Limited)

The Solar Il Collector is warranted for 1 year from time of delivery.
This warranty covers manufacturing craftsmanship and normal

environment conditions. It does not cover installation mishandling

23
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SHC-3058
Revision 4
12/20/17

or willful damage. If the collector was purchased without glass
from the factory, the local distributor/subcontractor shall warrant
the glass for breakage and leakage for 1 year, In the event of a

failure, a replacement component will be supplied for the failed

component,
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SPECIHICATION ND
AEVISION

- CATE

SHC-3058

3
12/6/77

RESIDENTIAL SUBSYSTEAS, INTER!

i PERFORMANCE CRITERIA SUrMARY
w:zr._l__oré_

SUBSYSTEMLAPPLICATINY

KA = HOY ATPLICABLE

& = APFLICABLE TO TYPE SYSTEMS INDICATED

TYPE SYSTEMS

1= HEATING

HE - MEATING AND CUNLING

WYt — HOT WATER

&F FOOR QUALITY

TvPE TYPE
MESIDENTIAL INTERMA REVMIDENTIAL INTERIM
PERT ORMAMCE CRITERIA SYSTEMS PERF NUAMANCE CAITERIA SYSTEMS
PARAGRAFH # W P FARAGRAPH H HC MW
1,1 Haend HC NA | NA | NA | 1.3.1 Collector Efficlency A A A
Per{formanca
1.1.1 Hoating Design NA | NA | NA | L4 Thermal Storage NA | NA | NA
Temperatures
1.4.1 Storage Capacity NA [ NA | NA
1.1,2 Cooling Design | NA | NA | NA |
Temperaturea 1.5 Habitability of NA! NA] NA
Occupied Spacea
1,1.3 Relative Humid- | NA | NA | NA ]
ity and Water Vapor 1.5.1 Heat or Humidity NAI NA!l NA.
Pressuxc Transfexr Effects
l.1,4 Solar RA {| NA | NA (L6 Energy Transport NA[ NA | Na
Contribution Efficiency
§.1.5 Operation NA | NA | NA [lL.6.1 Thermal fLosses NA| NA| NA
impalrment and Electrical Power
1,2 HW System/Sub- | NA | NA [ NA [IT7 Control NA| NA{ NA
Eyatam Performance
1.7.1 Ingtallation and NA] NA| NA
1,2,1 Water Design NA {1 NA | NA | Maintenance
Temperatura .
1.7.2 Manual Adjustment NA] NA | NA
1.2,2 Storage Design NAJNA | NA
Cagacity 1.7.3 Inhabited Space MNA{ NA| NA
Temperature
10 3- 3 SDI;!’ MA NA NA
Contribution 1.7.4 Hot Water Temper- NA{ NA} NA
atura
1.2,4 Operational
N
Impairment NA [NA A 1.8 Auxiliary Energy NA| NA| NA
1.3 Callector A A |A LBl Design Loads NA.] NA | NA
Performance
et N . o
KIGINAT PAGE 13 20
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ERECIFICATION NO
REVISION,

S11C 3058

oate . 12/6/77
TABLE § -
RESIDENTIAL SUBSYSTEMS, INIER IM PERFORMANCE CRITERIA SUMAKIARY
SHEET_ 2 of &
SUBSYSTEM APPLICATION TYPE SYSTEMS
& - APFLICABLE TO TYPE SYSTEMS INDICATED , . S . HEATING
i ORIGIN AGE & i
- WOT A"PLICABLE " 3 HE - HEATING AND CHOLIN
NA 0 [} L m m Qum‘ri [ HOLING
- - Y« HOT WATER
T I TYPE
RESIDENTIAL INTERIM RESIDENTIAL INTEMIM
PLRF ORMANCE LAITEAIA SYSTEMS FERFORMANCE CRITERIA SYSTEMS
PARAGRAIH o He | rw PARRGRAFPH " o v
2.1 System Deaign A A A 2.3.1 Presam:e Teat: NA | NA | NA
Conditions Nenpotable Fluids
Z2.1.1 Equip;nent A A A
2.3.2 Presaurc Test: NA | NA | NA
Capablilities Potable Water
:;:;:ii"‘_'z::m won | 4 A 1A 233 Atz Transpont Al ala
Syatems
2.1.3 Operating A A A 2 3 )
Conditions n; :m Collcetor Adjust- NAI NA | NA
.4 F A
é;ln:cf::;d Flow in A A 2.4.1 Oprientation and Tilt | A | NA | NA
. 4 NA 2.4,2 Muatusl Shadowing A A A
«1.5 Entrapped Atr NAINA 1, ¢ subsystem isolation | Nal Na | na
2;1' & ;r;';’;:‘l Expan- |NA | NA yNA 15 5.1 Shutdownin Muli- | NA| NA| NA
slon o uice family Housing
2.1. 7 Preasure Drops A A A A A
Z.6 Heat Transfer Fluid A
2.3 Cunt!emate HA A [ NA Quality .
Rsmoval
2,2 Mechanica} A A A (2.6.1 Liquid Quality NA] NA{ NA
Stresscs - {2.6.2 AlrQuality Ajlala
za 2. 1 ¥ibration A & A s y
Strezs Levels - 2,6.3 Fluid Qua}ity MNA] NA| NA
2.2.2 Vibration from A A A | %.86.4 Freezing Protection §| NA) NA | NA
Moving Parts 2.7 Piping Supporta NAT NAL NA
2.2.3 Water Hammer NA | Na [na |2.7-1 Applicable Plumbing NA| NAI NA
Stands rds
2.2, 4 Vacuum Relief NA | NA|NA ;
. 2.4 Excesgive Pressure | NA | NA | NA
Protection and Temperature Protection
22,5 Thermal Changesy A | A § A |2 8.1 Relinf Yalves and NAl NA | Na
2.2, 6 Flexible Joints NA | NA{ x4 | Vents -
2.3  Leakage Pre- A A A 3.1 Structural Desipgn A A A
vention laris
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POOR QUALiTY
$PECiFICATION wn D1 23058

REVISION 3
TABLE ! - pate __12/6/77

CRESTOCHTIAL SUBSYSIEAS, INTER I8 PERFORMANCE CRITLR /4 SUMAMARY

shcev_ 3 o 6

SUDBSYSTEM APPLICATION TYPE SYSTEMS
A - APPLICABLE TO TYPE SYSTUMS INDICATED M - MEATING
NA - NOT A™FLICABLE HC ~ MEATING AND (OINLING

HW ~ HOT WATFH

TvPE 1 YPE
ENTIAL INTERIM : RESIOENTIAL INTFIUIM
n.:l‘g:uauzc: CRITCRIA SYSTEMS PERFOIMANCE CRITERIA SYSTUMS
PARAGRAPH H HC P PARAGHAPH o e 8
3.1.1 Appﬂcable Stan- A A A 3.8.1 Foundation NA INA NA
darde * Scttlement
3.1,2 Service Loads A A A 3.9 Ponding Condition A A A
3.2 Fallure Loads A A A 3.9.1 Design Provisiona A A A
and Load Capacity 4.1 Plumbing and NA | NA | NA
3.2.1 Ultimate Load NA|] NA| NA | Elcctrical Installation
Combinations 4.1.1 Plumbing Codes NA | NA | NA
Wi b NA| NA I NA | 41,2 Electrical Codes |Na | Na | NA

3.2.3 Vehicular Loade r
NA] NA | NA 4.2 Fail-Safc Controls |[NA INA | NA

3.2.4 Load Capacity NA| NA | NA | 4.2.1 System Failure NA | NA | NA

3.3 Damage Control A A A Prevention

3.3.1 Roeistance to 4.2.2 Automatic Pressure

Damage oAl VA J A Relief Valves NA | NA INA

3.3.2Clazing Design A A A |43 Fire Sifety A A A

J.4 Cyclic Loads NA| NA | NA | 4.3.)] Applicable Fire A A A
Standard

3.4.1 Deflection NA|NA [Na | 7000

Limitations 4.3,2 Penctrations through{ NA| NA | NA
Fire Rated Aascmblice

3.5 Cutting of NA | NA | HA

Structural Elements 4.4 Toxic NA |NA |NA

3.5.1 Design ProvhtonJ NA [ NA | NA ;:"‘:. Provisions of Catch INA I NA [NA

3.6 Creepand NA | NA | NA : ;
Residual Deflection 4.4.2 Dectection of Toxic NA| NA | NA

and Flammable Fluids
3.6.1 Deflection NA | NA | NA
Limitations 4.5 Safety NA| NA | NA

3.7 Hall Resistance A A A 4.5.1 Emcrgency Egreas NA| NA | NA
and Acces

3. 7.1 Hail Size and A A A

Loading 4.5.2 Idetification and NA INA INA
- Loc: n of Control

3-id.ConltrMnl NA NAl NA CRLION- O e -
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TABLE |

sPicicanionma _S'iC3058

BRI vISi(e

- parg __ 1L

——

12/6/77

RESIDENTIAL SUBSYSTEMS, INTERIM PERFORMANCE CRITERIA SU

MNAVARY

et 4 or O

- SURSYSTEM APPLICATION

NA - NOT A™FLICARLE

A~ APPLICABLE TO TYPE SYSTIMS INDICATED

dyresvstems

M- HIATING

KC = HEATING AND (ONLING

MW - HOT WATILH

NESIDENTIAL INTERIM Tvee RUSIOENTIAL INTF I vey
PENT ORMANCE (HITERIA Sysiemn PERFOIIMANC T ﬂ‘ll!:l‘:ﬁ Sysiths
PARAGRATH " we T ww PAHALIHAPH " MC e
4.6 Protection of Pot4 A A A 5.2.3 Thermal Cycling A A A
able Water & Circulated Strcsacs )
Alr ;
4. 6,1 Contamination Nal NA | NA 5.2.4 Leakage NA | NA| NA
by Materiale 5.2.5 Deterioration of A A A
Ganskcts and Scalants
4.6.2 Separation NA|l NA | NA
af Circulation Loops 5.2.6 Tranaminajon Loss-| A A A
t t
4. 6.3 Backfow nal Na | Na c¢8 Due to Outgassing
Pravention 5.3 Chemical Compati- A A A
bility of Componente
4,6.4Growth of Fungi A A A ;
> 5.3.1 Materiala/Transfer {NA |INA | NA
4.7 Exccasive Sur- | A | A | A | g4 Compatibility '
face Temperatures
4.17,) Protection frum A A A 5.3.2 Cox‘rol‘lnn of Dis- A A A
Heated Components eimilar Materials
5.1 " Effccts of Ex- A | A | A |53.3 Corrasion by Leach-INA |INA | NA
ternal Environment akle Substance
5.1.1 Solar Dcgrada- A A A 5.3.4 Effecte of Decome- A A A
tion position Products
5.1.2 Soil Corrosion NA| NA | NA [s5.4 Componcnts Involv- |[NA | NA | NA
5.1.3 Airborne A A A | ing Moving Parts
Pollutants 5.4.1 Wear and Patigue NA | NA | NA
5.1.4 Dirt Retcntion A A A :
Bh-Coves Diste Sutace 6.1 Acccsnibility for A A A
Maintenance
P15 AR WENe AT A 12 611 Accens for Systeimn 558 %8
5.1.6 Fluttering by A A A | Maintenance
Wind
6.1.2 Acccss {or Syatem A A A
;.Z Tempcerature & A A A Monitoring
rcesurc Resistance 4
§.2.1 Thermatl De- A A A 6.1.3 Draining and Filling | NA | NA | NA
gradation of Liquids
5.2.2 Dctcrioration of “1al NA | NA 6.1.1 Flushing of ]"‘-I‘-'id" NA | NA | NA
Heat Transfer Zluits i Subsystems g
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SPEC. ... 0N WO SHC-3058

REVISION __

DATE 10/i/]6

<| RCSIDENTIAL SUBSYSTEMS, INTERIM PERFORMANCE CRITERIA SUMMARY
: : : SHEETS orb_
SUBSYSTEM APPLICATION TYPE SYSTEMS
A~ APPLICABLE TO TYPE SYSTEMS INDICATED H - HEATING
NA - NOT ATFLICABLE HC - HEATING AND COOLING
HW - HOT WATEH
TYPE TYPE
RESIDENTIAL INTERIM RESIDENTIAL INTERIM
PERFORMANCE CRITERIA SYSTEMS PERFORMANCE CRITERIA SYSTEMS
PARAGRAPH " g PARAGRAPH 5 e s
6.1.5 Filters NA | NA [ NA | 7,2.2 Storage Arca NA | NA NA
6.1. 6 Potable Water| NA | NA NAl 7.2.3 Utility Chases NA | NA NA
St 7.3 Functioning of NA | NA | Na
6.2 Installation, A A A Dwelling Site
Operation and Mainte-
nance Manual 7.3.1 Splce Use NA NA NA
6.2.1 Installation A A Al 7.3.2 Shading of Adjacenﬂ NA | NA NA
Instructions' Structures
6.2.2 Maintenanco | A | A A | 7.3.3 Impace of Environ-| NA | NA | NA
and Operation In- ment
e i 7.3.4 Vi NA | NA NA
16.2.3 Maintenance A A A s s
(| Plan 8.1 Interference with | NA [ NA | NA
6.2.4 Replacement A A A | Mechanical Operation
Parte 8.1.1 Blockage of Solar | NA | NA | NA
6.3 Repair and A A A | Subsystem
S
aevice Pyl 8.1.2  Shading of Collectof No | NA NA
6.3.1 Maintenance A A A
of H and HC Systeme 8.1.13 Sensor Location NA | NA NA
6.3,2 Maintenance A A A :
of DHW System 8.2 .Mechlmc.nl & NA | NA NA
Electrical Functioning of
.1 Design NA | NA NAl Dwelling and Site
. A| NA N :
: L“ b " 4 R2.1  Exhaust and NA | NA | NA
waign
Venting
7.1.2 Mobile Home | NA | NA NA
Design 8.2.2 Utilities NA | NA | NA
7.1.3  Site Design NA| NA| NA 8.3 Mechaical & NA | NA | NA
7.1.4 Paasive Use NA | NA NA glectr‘:::i:lnf'unuioning e
of Solar Energy pren
7.2 Adequate Spac1 NA | NA NA] 8.3.1 Plumbing NA | NA NA
Connections
7.2.1 Collector Areqd NA l NA NA
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ORIGINAL PAGE IS . - Spec Ko, SHC-3058

. Revision 3
QB POQR QUALITY Date 1376777

TABLE ! .

snetv_ B ord

RESIDINTIAL SUBSYSTERS, INTERIM PERFORMANCE CRITERIA SUNIARY

SURSYSTEM APPLICATION TYPE SYSTIMS
A= APPLICADLE TO TYPE SYSTEMS INDICATED M - MEATING
NA - NOT APPLICABLE HE = HEATING AND CUOLING

MW~ HOT WATEH

P

RESIDENTIAL INTERIM L343 RESIDENT TYPE
PERT OAMANGE LHITERIA SYSTEms nnmn:u.-?‘f Ic~u'|r1';";,\ SYSTEMS
PARAGRAMH H HC W PARAGHAPH “ o i
A.3.2 Electrical NA | NA NA|] 11. 2.2 Hcat and Moisture A A AY
Connections 11.2.3 Exterior PenctrationhNA [NA | NA
Y | Struct i NA | NA NA
:’ntc‘rlty S 1.3 Durability and NA | NA NA
Reliability of Connections
A S Movements in | NA | NA NA
:djncrnt St‘:‘;clneru i 11.3.1  Material Compati-| NA[NA |[NA
9.2 Structural NA | NA | na) BURY
Integrity of Dwelling 12.1  Maintainahility of NA | NA NA
W :
9.2.1 Loads sal nil wal ™ T T Grems
9.2.2 Penctration of| NA ; NA NA 12.1.1  Accessibilily NA | NA NA
gigucturad Membegs | na | Na | NA 12.1.2  Misuse NA |NA | NA
Connections : Aj 12.1.3 Permanent NA [NA | NA
9.3.1 Structural NA | NA NA| Maintainance Accessorice .
Connections ! 12.2  Maintainability NA | NA | NA
9.3.2 Brittle Sub- | NA | NA | Nal of Dwelling and Site
s e i 12.2.1 Acceconibility NA [ NA | NA
3 S NA | NA N
;m,:e" BEAngEh ol 1222.2 Ice Dams NA [NA | wNA
10,1 Safety of NA | NA NA 12.3 Connections NA | NA NA
Dwelli Si ¢
s e 12.3.1  Accessibility NA | NA | NA
10.1.1 Fire ] NA| NA | NA 3, Visual Charact- | NA ! NA | NA
10.1.2 e ﬁA NA NA eristice of Dwelling and Sitg
o ccidents
13. 1. 11i NA | NA NA
1.1 Durability NA| NA| NA L. Seeding
‘l. ‘. l chctatlon NA NA NA 13. 1. 2 Nelghbﬂrhood NA NA NA
1.2 - Durability and| NA | NA NA
Rellability of Dwelling
and Site
11.2.1 Checmical A A A
Corrosion
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SUBSYSTEM PERf‘ORMANCE SPECIFICATION
APPENDIX A

Spec No. SHC-3058
Revision R-5 -
Date 6-1-78

SUBSYSTEM IDENTIFICATION

This specification defines the performance and installation drawings for
the Solar II Collector Subsystem, Life-Sciences Engineering Subsystem

Model Number SC4X8.

SUBSYSTEM PERFORMANCE SHEETS (When installed in accordance with
the Installation Manual. )

’

Total Heating Capacity

The total heating capacity for a 96 square feet collector in 3 panels of the
collector subsystem shall be no less than 14400 BTU/Hr under the following
Conditions (a) Air entering at a temperature of 70°F dry bulb, 50% RH

(b) Air exit temperature of 120 F dry bulb. (c) Flow rate 350 CFM when
measured at in b. (d) Clear day conditions at sun position as of December

21 at solar noon. GERE Y i

Exposed heated pa.nel-(ba.seboard or ceiling) temperature shall not exceed
120°F.

Solar Collector

The Solar Collector will collect a minimum of 795 BTU/ ftz day of energy
at an outlet fluid temperature equal to or greater than 172 F into storage
where 140°F air in-flow from storage to the collector for the following

conditions:

Tilt Angle 60° Azimuth Angle 187-1/2°
Ambient Temperature 40°F (outside)
Wind Velocity 440 Ft/Min

Date 12/21/75 2
Noon Solar Flux Normal to the Collector Surface 300 BTU/Hr/Ft

Longitude and Latitude  105W, 39.5°N

31
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APPENDIX B

REVIEW ITEM DISCREPANCIES
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There is a potential trouble area in installing the tedlar in the "H' groove.

Il too much «luo is put in the groove, it could become entroped when in

the tecdlar,

stedling

~alking it difficult to push the spline and tedlar into the groove,
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Life Sciences PDR

Insulation

DESCRIPTION:
No insulation is evident in this collector. Surely performance is adversecly

affccted by this lack of insulation. ‘@1
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ACTION BY (ACTIONEE): AFPROVAL JSUPERVISOR): | ORGINATOR: NASA PROJECT CLOSURE:
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REVIEW ITEM DISCREPANCY (RID)

"TRAACKING NO. 7L5-5 DATE: 5/31/77 PAGE ] OF 1 H
CORGINATOR B, Sumon/EP45 SCHEDULED COMPL: 6/24/77 RID NO. '
PASSIGNED TO: NASA CHAIRMAN: END ITEM NO. ‘.
| rccerTeED BY: | P — REVIEW:

‘EUI—JJECT: Life Sciences SDR

) Collector Installation

! OLSCRIPTION:

'

1 Hold down "T" section of "FESCO" board does not have the strength required.

] .

' :

'

| " )

i -~

i

i

I

RETERENCE:

! Dwg No. SC4x8106 Sheet 2

e g —

M ——  ———— e e . o £ T . —

_—

. CLOSEOQUT T §

—— e

e e e e

—_——
- - - e — e —— ——

s — . S

VACTION TAKEN: The riz
1
i 2 5/8" rizid
Tedlar interface,

i See attached sketch.

The design imposed no strength requirerent on the Fesco board,

1 piastic /.1bmr=lass *U' channel dlscuosed “at the 5/24 rechnical
Conference will pro"lde the necessary strength to hcld down the Fesco board. A
plastic standoff tube will maintaln proper pressure on the

gasket/

DATE

Gleww K Condid Q. .H. Myccrsec W.Z. Simon Sobs M. Qaudle
ACTION BY (AC;NONEE).. APPROVAL (SUPERVISOR): | ORGINATOR:: . NAS@WCT CLOSURE
ey [ER2L :'ff, dﬁ/},"ﬂ/” . ' ‘x./
4T T > DATE: ( -1¥<7) DATE:

- ——
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REVIEW ITEM DISCREPANCY(RID)

o¥

TRACKINGNO. 715.6 . DATE: 5/ 31/77 PAGE 1 OF 1
. |ORGINATOR: E. 3imon/EP45 SCHEDULED COMPL: 6/24/77 RID NO. !
| | £.C2iGNED TO: ' NASA CHAIRMAN: END ITEI NO.
| . ,
] ACCEPTED BY: J Caudle REVIEW:
’ I SUBJECT: . . . .
! Life Scicnces SDR ;
|
Installation i
L DTECRIPTICN: :
i i
: Installation is complex for average field installer - more factory pre-assembly :
% 1 iJ ‘;‘{ i
' needs to be done, - o !
| ’8" £
| < . '
: ~ i
L o ;
| £ |
Lol sj
E !":ZE FLRLNCE: !
; l CInctadldion, Opcration and hMaintenance Manual SHC-3070 ' _ i
| i hillgpdiiniippinmmeiiifipiibome | [T < [T ) E e erpte: e et gt et Ml G oA N 3
| CTIUN TAREN: she plastic/ilievrgluss "UY caa.nel ©na special curveu end connustors will
] simplify installoticn, [hece extra cost items are listed in the opore rarts List.
‘ The Tedlar/E-dar frswe can be pre-assexmbled as provided on the 1lst J cellvered iteas, l

AS an extra cost opticn,a complete assembly with custom declgned insulation, end .
ccnnecters nnd a cermrlete Anstzllation #1t can be provided. This custox design i
reguires tne custerer to supply cetalled drawlngs.

' . R.W.Scaglote, £. Simow Sobe &.Cau.‘“e.

ACTION BY (ACTIONEE): _. | APPROVAL (SUPERVISOR): ORGINATOR: J NASA 57 JECT CLOSUI';E: 4
B - - ';’;’ ¢ 5 4 T i -
e 7;{"/5"»73,?3)&' T S O T A Lopae /-'.'_C‘-.u-. :lf ~

" ) It o
DATE £ -5-27) \DATE: (/77/ /7 DATE: i« DATE: oje o0l 27 o
NLEC b e ARG cdanuary 1975) Tr ‘—' :e: e
' ¢ . :
b :
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REVIEW ITEM DISCREPANCY(RID)

TRACKING NO. 71LS-7 DATE: 5/31/77 PAGE y OF 1
OAGINATOR: E. Simon/EP453 SCHEDULED COMPL: 6/24/77 RID NO.
| S TSIGNED TO: NASA CHAIRMAN: END ITEM NO.
| [AccerteD BY: I. Caudle REVIEW:
1 S

| 3SUBIECT:
{ Life Sciences SDR

Collectar Installation
LoSCRIPTION:

Inadequate insulation between flashing and collector

RZFERENCE: SIS S
Dwy No. SC4X&106 Sheet 3

e o e e — "

e e L LOSECUT & o

;,;?";Og;; —AKF?. Dwg. SCLAGLUO Hev A oneet J nas been changed %o Increase lnsulatlon between
the ashing and the collector. The 'Z' end connector has been chinged to a curved
end connector, The change permits and aaditicnal 2"x2 x 44" Fesco insulation above

this curved end connectcr, The Fesco cant strlp has been lncreased in size for
additional insulatlon.

Q.U Mucgiser: R.W. Seaclate £E. Simew John M. Caudle
ACTION BY (ACTIONEE]: AﬁBDyA}.%SUPERVISbRI: ORGINATOR: NASA PE?JECT CLOSURE:
' it Lk LA - L
DATE: £ - 577 DATE: £//5/77 DATE: . | -

Mo

§

eorm AT (Junuary 1919%)

ol o Liadioa ¢ bal il et i e o e b £ A e s L
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REVIEW ITEM DISCREPANCY(RID)

TRACKINGNO. 7LS8 ] DATE: 5/31/77 PAGE 3 OF
ORGINATOR E, Sitnon/EP5 SCHEDULED compL: 6/24/77 RID NO.

ASSIGNED TO: NASA CHAIRMAN: END ITEM NO.

ACCEPTED BY: . J Caudle REVIEW:

SUBJECT: | ife Sciences SDR

Collector Stagnation Teusts

DCSCRIPTION:
Collector stagnation tests should have openings closed (not stacked flow)

'

REFERENCE: -
Sccond Quarterly Report 4. 3.2

bon . ——

-.-— T e — - > :—::CLOSEOUTW.—-W

—
——— -1

-

-bﬁ'TAﬂcN ata*nation test were made with the openings closed, [hese tests were con-

ducted on */6/?? ard 4/22/77 as identifled in the Second quarterly Report on pages
L-11 anu &-12,

At many other times wher the collectors were not being used for testing, they were
in a stagnation corditicn with just stack flow (convection flow).

&,N‘j R Nall P .W.Seaclata, - £. Simon ' Sole M. Qau.ilt’,
A}/ON BY }FTl NEE): APPHOVAL (SUPERVISOR) ORGINATOR: : NASA P?ECT CLOSURE:
Lavsr 7 E” / ol Z’ 2 / 7—- : ' 2 A‘—Z—-’" @::r—-ﬂ”,
(AT fé/L;//77 DATE: €/74/77 DATE: . - {oafe: o )20 /77
MAC - bormaet dededy 1973y ) * ¥

2R e SEmsee M n W AUl TN TR G e e e G e . T




REVIEW ITEM D'SCREPANCY (RID)
ATE: 5127177 PAGE 1 OF ]
ITREDLLEC COVRL: 6/24/77 R!D MNO.
NASA CHAIR VAN ENDITZM NG

J Caudle REW Y

\{ TRACKING NO.  7LS-9
ATOR: M. L. Roberts/El1{13

o 1 Q

Life Sciences Engincering
Soldering Aluminum Solar Collector structure

|

: MMuminum soldering to obtain a reliable structural joint is very complex process and requires
sfrict control ¢f time, temperature, and surface preparation. Development of technique and

! expericence will involve considerable expenditurc of time and materials. Complete removal of

» very aggressive fluxes, to prevent corrosion could be difficult. Corrosion protection

i after soldering would bu helpful.

Nl

i

i

1
P
(
»
‘.
e . v ——mamm b ————— - o -]

() sca{(amz . |
| T e e D T BRI U o e s s e P
I ST . & . e e et e Lwe R R T LI - .0 3 .
! rC--u.-ThK..-.. Alw*inum weldln.. will be used 1inste~d. [hls 15 shown on revised drawinss. t
' The welding proceos will te either MIG or I'IG which does noc use flux, i
f

- '

. &

!

P |

Clews K. Consdi#- 43(5:.:?;:;“. ” 520&45

ACTION OY {ACTICNEE APPRT /AL ISUPZRY IZ2R): "‘ O?G!‘;A

,.,,,'A"’,,_jg, //..../,. e
e aTUNTT V== f77
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REVIEW ITEM DISCREPANCY (RID)

TRACKINGNO.  7LS-10 ~ DATE: :-27-77 PAGE .1 OF 1
loRGINATOR: M. L. Roberts SCHEDULED COMPL: ¢/24/77 RID NO.
ASSIGNED TO: ' NASA CHAIRMAN: END ITEM NO.
ACCEPTED BY: J Caudle REVIEW: |
SUTJECT: Life Sciences Enginecrink ' ?
Sccurings Tedlar G11.|n~ to "H" bar vl :

-CRIPTICN: - ' : ' .

Stae”

-

Forcirg tedlar glazing into the "H" bar especially at the corners of the S
! § colleczor will placg concentrated loads on the aaterial and possibly decrecasef

! . expect2d life. The ,sharp edge on the "H'" bar and the corner joints of the
i "H'" bar are places where the tedlar could be cut or abraded ducing

i installation and us:.

“ g ‘
1 .

REFERCENCE:
=y
r

N

Drawing No. SC4X8106 and SC4X8101

- e —
e

e JCLOSEOUT ————— s e B

, ACTION TAKEN: The inner corner cf the H-Zar channel 1s rounded to 1/165"as s7sown in

tne I0M dManual.drawing, [he inmmer edazes of the He=dar will be checked for rounde-
ness and roundad where nececsary. This 1s also noted on 3C4X8101 Sheet 2.

The inner edze of the H-Ear will be rounded tc a 0.062 radius,

o m ———

We. npava not experienced any cutting of the Tedlar to date,

. — ——— .

ACTION BY [ACTIONEE)— APPR?VAL {(SUPERVISOR): | ORGINATOR: PBOJECTCLOSURE

Bipedr | 7200 2 75 \Whnean 2 Lot \:n- Lii L

Wi

co b=20=77

!nnrz: 14TIN 7Y DAYE: ., /77  |DpaTte: 77“, (//«///

aadapdli b bl s et b Lo bl 2 e b e * o S i
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NEVIEV/ ITEM DISCREPANCY (RID)

-———————

RO [F - F | IPATS:  5726/77 PAGE | OF
;: WINATS leradon, Anthony 'f:;g3;tg:¢fnﬁ;; 6/24/77 RIS AC.

ATTIGHED T FA3A CHAIRIG A EXDITESI NG, i
ATCE Oy vyl g o e st g,

'..«\/.L".LJ?J-’. ! J Caudle "'. sea e ’

’EU“:ECT H

Lite Sciveces I

Drowings SC5X3101 (Sheets 1 - 3) '

;e i

P SHAIBTICON: 1

i

Al

. A

! 1. fI-F.r  should have rouided edges to prevert damage to tedlar. ﬂ oY

2. Glaszs is shown with silicone U-channel in H-Bar (1-2) but not around

remaining cdges. . lHow is plass restrained in collector? There
should never be agy glass to metal contact. This is unacceptable.

'
4
i
!
REFZITNCE:
== T  E S E AT [ Eas s ——— B s ‘,
il 3idin: 1. Tae 1a.er corner of tne n-Sar cnunnel 18 rounded to 1/16% as snown in ¥
ta sne ICH Hanual drawing, See also 7L3-10. Tne inner edge of the de-bar will e
X rcunued to a G.052 Tadlius,. § ;
: 2., ulass is protected on the 3 remaininzg sldes by a sllicone rubber strip or apovro-
| printe material preventings glass to metal contzet with the 5/3" 'U' channel, Dow=- ¢
f Covalng ATV 732 adhesive 1s usad to prevent glass to metal contact with the frace
i cides and ends. It is also used to retain the glass as shown in SC4XB101 shea2t 2,
i M2v A show this in 1-10. Sheet 2 alsc shows the siiicone rubber strip in l-1l.

CRGINATCR:

ACTICN BY (ACTICONEE): APPRUVAL (SUPERVIECR): NS APRCISCT CLOSTPE: ‘
w . /f‘o - Y /, P /” 7 ﬂ 2 e - R :.
& ‘L:I/ x ": e My e s DA ) Oq»—.&l (," '..' >“,. l
(4] 'r‘“' < / ,l‘-._/r',’_'/-l 77 = r A :4 ”,:: :_-,..._,;:, {') - .:
s 4 R -~
S S ——— . , ' )
T ———— R R T —




9%

REVIEW ITEM DISCREPANCY (RID)

e

PTAACKINGNO.  771.8-12 DATE: 5/ 4/77 PAGE 10F 1
PCUCINATCR: Hlerndon, Antheny SCHEDULED COMPL: 6/24/77 RID NO.
PO TO: MASA CHAIRMAN: EiD ITCM WO.
| § ACCEPTED BY: J Caudle REVIEW:

it Scicnees

v i SCAX3101

- L 10N
|
1 Drovings du not show installation of glass and gasket. How is gaslket and glass retained?
: . ' i
! g
e ) ,;
i “ :
! !
| :
i ! '
| ; :
| L4
¥ !
- '
i
RLF=RENCE: :
N < ;
e T e L . e e CLOSEOUT T o e e o e e 3
;",\-‘;1.()‘\ TAKEN: +he guiies #ilie ou retalned oy a siilcone adassive sucn as wow-uorning
; ALY 732 or apsropriate adhesive, The zliss wlll be retalned with Dow=lorning HiIV
}! 732 as shown Ll SC4X85101 Hdev A sheet 1, 1temx 1-10.
‘ -
[t
!'__G_M_K‘Qmiaf____g_ﬂ) S&i.cma. _ Lacl ACMJD!J  Sokn M\ Caudle .
ACT!ON BY (ACTIO‘JEE)’ APFROVAL (SUPERVISOR} ORGINATOR: NAJA PROJECT CLOSURE:
1 4 o, LR
Sre. ,/ 1;':\,"6_‘- R / VAt oul P (',‘evf,,ﬂ,, (;‘ y =t 5
aTunTT DRRE- - = /5 DATE: £_23-77 pate: § /-ty
Py - 2o & proery oy Qs e da WL T i " A
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REVIEW ITEM DISCREPANCY(RID)
TAACKINGNO. 271g.13 DATE: s/20/77 PAGE 1 OF 1
irgtitATOR:  leradon, Anthony SCHEDULED COMPL:  6/24/77 RID NO.
‘ "WIED TO: HNASA CHAIRMAN: EMD ITENM NO.
CCEFTED BY: J Caudle : * | REVIEW:
LRJECT:
l.: £ Scivnces
. Lw-. SC4X#103
LSCRIPTION
L Right hand projecticn is reversed (channels on wrong side).
2 Method of actaching U channels and eross chaanel to abcorber (rivecs) is very @
sustect to causcs local buckling of absorber plate. 23
| e | '%b?
| pé'%
& ZMNCE

_ & e . J CLOSECUT { TR I A ks T
{CTIOM TAKEN: L. Frojnoctlon was corrzcted on SC44A310) dev 4 Sneet 1.
2. Fethecd of attaching *U' channcls to absorter panel was revised at the Technical
teview on /24  with 1/4"x5/32" obround holes for rivets with washers. The [lechnical
dcview also recommended 2 bolts to hold the absorber panel to the cross brace with
the 'U' channel, as shown on SC446103. Sheet 1, nev B, Sheet 2 Rev A and Sheet Jj Rev

Al ____/"'._’_—'_-AH
———g] f“un er Bo.c| Hcrmlod Toks M. Caudle o
«cnom BY Acqonasx. APPROVAL (SUPERVISOR): ~J ORGINATOR; NASA PROJECT CLOSURE: - | |

Ly

../zmz_ CH X2 1 Y/ W (

AT 4 -19-7) " : E-23-27 g/-’ wid




REVIEW ITEM DiSCREPANCY (RID)

REVIZW:

o 7015-11 | DATE /26177 PAGE i OF i i
1]
- radeiy, Aathony ' SCHEDLULED COMOY 6/ 24] 77 RID NO. i
| NASA CHAIRMAN. NDITEIAN :
| :

B

Wen

, P . BCULZIG2
.. 9
S TGN
A L - - - - - 'y
4 Views and sections on Sheet #2 arc net drawn in the correct orieantation in relationship
i to t'w cutting tlane on Slinet *l and are not complete.
1 ‘ ;
| ) |
| . ) :
-‘ | ', . B LT S . i g . L . i
g S € L0 e 'L ol qrawen gn ThE Correc armn:‘-!f.*--f"-\ £it i
. 3 . ot e ’ / t:‘ L s 7 i
H crntTuagl e F el Ceal r‘ ‘-f.':nc S8 CadeT IJUI{ v(lﬂgc farg voiew2s i
. af - ] T . y
r ! S if’"Of:‘:.‘."u‘.“;.’ T on, :..‘::'f'_r :-..;'!:f'_‘-f-"n . Efo Cam {?,: c;’bs;ﬁ‘:?
s
re
f ) PITEy St ingering Sraphlcas for Jesimm and Aralysis, :3**021. suck, Aosarc, sulsh, &
fuetert, Ire Honald Zress, oew fork, 1364, Crupt..7, Lib. Cong. #5L- l"j"5.
o T CLOSECUT S o

=5 T e % Lcc.:;::_; Lr-nSversedy 1nto A 2oIrnes, L300 DAt oB @i
") 1"" ff l 1 to wne viewers left. Sectlon o-2 1s taxen lo"kin- lencitud-
in<o a corner, * This places tne vertical (1 1/2") leg of 1-2 to the viewers lexv.
View C=7 in the unraviced d"luiﬂﬁ 1s a view of the lower (inlet) end from the bot-
tcn (roof) plens, This places th2 end mezmber (l-2) to the viewerc left. View u-L in
the unrevised drawlng is a vlow of the lower-(1nlet) end from th top (solur side)
rlane,  This places the end zemier (1=2) to tne viewers right., The view wiis tne o::ly
ilrzerrect crawing, the. ﬂuut qu obsoletaed anu replacea.
Clesss K. Coudit C.-H Mucriges & . Caudle
: APPROVAL (SUPERVISOR): onclrmron- NASA PROJECT CLOSURE:
(1 ,. >3 .

ZL '«(’.(’r«‘.'.vy- sgr....- B o B e =
~23-2 VG TRy

'";tf /':Ar (!AijEZ{'.-O4~
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REVIEW ITEM DISCREPANCY(RID)

\ TRACKING NO. 7LS5-15 DATE: s5/2:5/77 PAGE 1 OF 1 i
| GHOIATON: Gerndon, Anthiony CHEDULED COMPL:  6/24/77 RID NO.

,‘Ii SWGRED TO: NASA CHAIRMAN: EMND ITEM NO.

{ ACCEPTCD BY: J Caudle . REVIEV;

| SUBJECT:

[

Wife Sciinces
. SCAHAS8L06, sheer 2

-

|
|
| SeSTnIRioNn:

|

!

| Tho cover flash.ony as showing is crimping the tedlar covcr;.' It should be made as to

* not bear directly oa the tedlar. Tedlar crimped between 2 pieces of metal ‘would be
very surpect to failures ac thic point. If more details had been drawn on this drawing,

')
\ S o,
the apove would have beitm more obvious. & 4‘/
gy Y
L] 1
. |

- ——- s

—— e ——— e

T B 1CLOSEOUT o — ——— RSN AIDEou B AP o f
ACTICN TAKEN Hevised arawing oSC+4.8100 oneet 2 snows a 1 1/47 pla.;tlc7llo=rgla.i:. U
channel for the flashing, It willl hold dewn the Fesco beard. wiere the °*J!
channel/Fesco board interfaces with the H-bBar/ledlar, gaskets will be used,
L _/”—' T - .
, Mg prse— R Seaclata Coyl Hewdow ~ Scho M. Caudle -
ACTION BY (ACTIONEE): APfflOVAL (SUPERVISOR): ORGINATOR: AiA PROJECT CLOSURE'
z i (’)/,[7,_”/-//;1&(/:,-. v!—//l:,/”é‘{ é:,ﬂ !g‘_‘ éZM - {_.:"-:” =
= /; 77 - . 7, AW (-L’-,J -’_:,f 6/ P % /?-} > :,
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REVICW ITENM DISCREPANCY (RID)

=13 260, —r a1 OATE:  5/23477 PAGE 1 OF 1

e T mwdon g, STy CTHEDULED COWPL: Glz2al77 RID NO.

130,00 1G: MAZA CHAIRNMAN: END ITEN NO.
WL TEDEY ¥ eyl © | REVIEW:
o

- Sciences

CCLX1ITI0h, sheet 3

A
e

o oAz,
TN

Tiae {lishirn is to clese te the "Z" fiow channels and does not allow adequate space for
imiulation. The "2 channel'cculd be made as a curved piece and/or the flashing
colé be moved further gway from the 'Z" channel to allow space for insuiation.

‘. -

i e I CLOSEOUT [ B~ iogpgeiel

TICN

TANEN: Dwg SCLX8106 Hev » Sheet 3 shows a curved end connector replazins the '2°

zennester, This drawing alsc snows an additional 2"x2"x44" Fesco insulation ~bove

4

s curved settion, The Fesco cant strip has been increased in size for additional

irsulation,, °

C:

l-l- N\\erié_g—_( "———V'E.‘w' gcarla-(—a. ) Lol ‘uendéod 'S;h) I‘\ CauJ‘C

VGl
I

CY (ACTIONEE): APPROVAL (SUPERVISOR): | ORGINATOR: NASA PHOJECT CLOSURE:

AR Gt o, o P LWy ‘!,p‘-,uﬁ' (o I

» » = o . .
-~ . - e =
ca e e e G AASE— = o ¢ ——
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REVIEW ITEM DISCREPANCY (RID)

oF

TRACKINGNO.  716-17 DATE:  5/24/77 PAGE 1 - OF
[l COGHIATOR: llerndon, Anthony SCHEDULED COMPL:  (/24/77 RID KO,
ASGIGHED TO: NASA CHAIRMAN: ELNDITEM NO.
ACCEFTED BY: J Caudle RCVIEW:
SULIECT:
Life Scicnaces
tystalliation Dug. SCAXS106 (shects 1-3)
P UZLZRIPTION:
Tuio drowing depicts rafters on what looks like 48" centers. This is not normally the case,

odder conctruction was 16" centers and some later construction is 24" centers. If the -
:nlet and outlet ducts arc routed as shown, from half to two-thirds of the rafters would
Ywive to be cut. This would be unacceptable. Please explain.

Yoy

12T TTRENCE-

|
'

JCLOSEOUTL e : ——a

—— v S | ——— — T S— A - -

PAC1KMJTAKEN; Tne SC44AS Collector was baselined tor ratters spaced 4 feet on centers,
It was priwarily designed for stand-alone units and roofs with rafters spaced 4* o.c,
however, air bldcks can be welded into the openings where the 24" rafter or 16" raf=-
ter would pass.underneath., These air blocks would be installed ail the factory.
Special 22" and 14" end connectors «~ould also have to be oruered from the factory.

In no way should rafters be cut.

Eacl ‘ng\onf

_Sohw. A Caudle

-

| et Mpcyrider 2. Seaclata
ACTION BY (ACTIONEE): APPROVAL (SUPERVISOR); ; ORGINATOR: ; NASA PROJEGT CLOSURE:
7 (,! 22 . RO AR gl S | . ; Y %
LA I, 7',‘{‘4/14#4-' il f( T - _/ . Lo, qﬂﬂ j_( L as. - | 2 {q"'; d ¢
NIDATE: 4 -G-2) PAYE: .~ &Ll 7 PATE: g.23.77 DAYE: , ?_/;.,;-,.
: . I 4
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REVICWITEM DISCREPANCY RiD)
' E-; i._*;‘.'-‘i';ll\G NO. 71S-18 LDATE: 9/23/77 ! ”:’__’.:; L OF . o i'
C22NATOY: E. Simon/ELZ22 SCUELULTD CCLikL: 10/24/77 R L
h,‘g}. NED TO: NASA CHAIR SAN: rmm___ ' L :
5 {1 ACCLPTLD AY: J. Caudle 1 NN _-__’
_ SUBJECT: Life Sciences FAR
i Solar ¥ Wiciency Calculations
CZSCRIPTION: |
i All efficiency calculations must bc bascd on gross collector area !
|
!
1
'
REFERENCE:
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SUBUECT:

Life Sciences FAR

Design Brochure

DESCRIPTION:

Statement, "one half of the FtZ of the house will szve 75% of the fuel costs."
This is not the optimum condition economically and it is felt that a statement saying
that collector sizing should be individually based on local economics (fuel costs, ctc.)

-—

Climatic conditions and house heat loads and usually runs betwecen 1/3 to 1/2 the

housc square fcotage.
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Brochure under Typlca.l Installation Arrangements
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APPENDIX C
CERTIFICATION TEST REPORT TO
NATIONAL AERONAULTICS AND SPACE ADMINISTRATION

FOR AIR FLAT PLATE COLLECTOR
QUAL!FICATION UNIT MODEL SC4X8

NOT%

57

U et st b o i e 1 M L G s b Do i Al e

MM il



INTRCOUCTICN

This document constitutes the certification of the Life Sciences
Engineering Air Flat Plate Collector, SC4X8. Each major element
of the certification plan is delineated, together with test pro-
cedures, test results, comments and approval signatures. A separ-
ate section 1s provided for each of the major elements keyed to
the pertinent paragraph of the Certification Plan. Each section
has a signature block to indicate approval status of the section.

Upon satisfactory completion of the Certification Test, the Cer-
tification Agency will affirm the following certification.

CERTIFICATION STATEMASNT

The Solar II, Ailr Flat Plate Collector, was tested for oper-
ational performance and structrual conformance to specifica=-
tions directed by the National Aeronautics and Space Admin-
istration, The design and structure of the collector are
consistant with applicable national standards. The Solar II
Collector successfully passed all tests and was evaluated

as efficlent and safe for public use./\ Mﬁ_ fE

NoRMAN L. Fasy

d“"t ey, /1 ~
IR L b, L = 5
:sg%*}“‘q“u:/[}l"' s -..//\"’ = EE . W E“'-\R
ST e e . Professional Engineer

g _-'g‘ ‘%é-. z vcertiflcation Agency

iii 7006 Zia: .

*ser¢

'-."’ 4"1 e ‘(_zr.'; -"gs‘ Test/Englneer

£ OF LSS Life Sciences Engineering

ot A s 29
est ulrector =7

Life Scienc epngineering

\‘lﬂl:","
s\“ﬁ:‘ JANS )
.4:&..-" ISTERS. ghitectural mngineer
L allation urawings

Installation, Operations,
10989 hintenance'r‘lanual Sections
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1.3 COLLECTCR PEZAFORMANCE S
¥ Git?w

Perforunance tast dates snall be provided for thres
Specific ts3t conditions:

l. Noraal operating condltions, nominal input
alr taaperature 70°F,

2. Noraal operating condition3, noalnal Laoput
alr tasaperature 1l40°F,

3. otagnation tast - lnput and output ducta
blocked.

1l.J)a T=3T DATA

Test Data 3hall con3ist of data logger printouts
togathar wlith an idantification llsting of sach msasurement
logged. This data shall laclude primary alr flow through
collector as deteramined by a Thomas flow neter; collactor
alr input teapsrature as naasurad by copper-constantan
thseraocouples (3) located no closar than 5 iuchas froam the
collector plesnum chamber inlet in the dirsction of prlaary
air flow; collector air outlst t:zmparatura &3 ansasured by
copper-constantan theramocouplea (3) locatad no closer than
18 inches from the collsctor plenua chaaber outlst in the
directlon of primary alr flow; collsctor absorber plate
teaperatures as measured by copper-constantan theraocouples
cementad to ths back-surface of tha absorber plate at points
indicatad in Flgure 1; sclar radlation a3 zeasured by an
Eppley 3Jpectral Pyranometer; ambient wet and dry bulb teapera-
turas as measured by copper-consStantan theraocouplas; ralative
humidity by calculation; collector efficliency by calculation
and tiae,

1.3.1 COILLZCTOR EZEFFICIEZNCY

Collector efficiency shall be evaluated froa the
operational test data collactad under 1,3a,

n = BTU output
BTU 1input

W = {¥ass Flow of alr)(opgcific Heat air)(O%ih3t - T843Y)
Insolation in BTU/ft Collector iArea
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Figure I, Absorber Plate Tharmocoupls Locatlon
Review of Itezs 1.3 through 1.,3.l succesafully completed.

%@L G %5224
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2.1

2.1.1

2.1.2

2.1.3

2.10“

2,1.7

-y
igéjggka‘fggf;;ggi‘
{zjiiéjaab

The collactor shall be oparatad and tested at noainal
dasign teaperatures and flow rates ln accordanca with the
following paragraphsg

SY 5TZ4 DSSIGN CONDITICNS

ESQUIPMENT CAPABILITIZS

The Life oclences Znglnearing Teat racility lacludes
the tast squipment 1listed above in paragraph l.3a, and in
addition, a 100 channel data logger capabla of deriving
thermal data from RTD's, as wall as thermocouplasa, This
data logger is provided with a line printaer to racord all
data in a saquential and repetitive mode. Thas test facllity
itself consists of two fully laostruzentsd tast calls gapable
of tesatlng elther oma 4 x 8 Collector or four 2' x 4
collectors and a third, uninstrumented test call, Alr
flow rates are develped by a prlmary olower wlith each tast
cell metared independently.

NOIaZ OR =ZROSION, COAROSION

Zxcessive noise attributad to the collactor 1tself will
be subjactively assessed at sevaral different flow ratas,
Inapection of collector frames, etc,, will ba
wmade for avidanca of erosion and/or corrosion,

QPZRATING CONDITIGNS

Tha collector shall be capabla of oparation under condl-
tions expected in noraal servica without breazage or signifi-
cant degradation that could iapair thelr usa., Raview draw-
1053.

FLUID FLOA IN COLLZCTORS

zach tesat cell alr flow rate 13 meterad indapandantly,
should aqual flow 1ln each cell b:s requlred, dazparsa are
provided for balancing flow,
PresdixE DROPS

Pressure drops will be msasured utilizing a Dwyer Mdilcro
Tector Hook Gage (amlicromanozster) with ports at the collsctor
inlet and outlet,

Review of Items 2,1 through 2.1,7 Succeasfully coaplated,

N/ * 64 *si74

Lae Test zZnglnear
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Log aApproval
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2.2  MaCHANICaL STRZS3

Mechanical 9tress on the Solar II Collectors have been
alnimized by design and will be testad as follow3g

2.2.1 VIBRATION 3TRz33 LzValad

The collector has no amoving parts, The only vibration
expacted in service 13 that induced by surface winds and
priaar) air flow, Inapection of collactor for vibration
duripg blower zotor operationm,

Review of Item 2,2 through 2,2.,1 succaasfully
completsd,

" DRIGINAL PAGE IS 4“*‘/@/‘4&/” Lo *sc74

OE POOR QUALITY L3ZAest zngineer
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2,6 HEAT TAaNSFiR FLUID QLaALITY

Quality shall be dsazonstratsd in the following
paragrapha;

2.6.2 AIR QUALITY
The collactor deslgn reflacta aminlinal dust collection.
Dust could accumulate over a long tiame period resulting

1o reduced efficlency. Inspection of planum chamber,
Review of Items 2,6 through 2,6.,2 succassfully coaplated,

/Awyﬁ/l/%" Glo %5674

L52 Test zaglneer
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3.1

J.1.1

3.1.2

BRIGINAL: p 5y 13
STAUCTURAL DEZSIGN BASIS OF POOR Oy

The L3& sSolar II Collectors were daaignad to ba
operated at a fixed tilt angla of betwean 50° and 709
from the horilzontal plans, Tha following parasgraphs
dalineats tha certification requiramants;

APFLICAELE STANDARDS

3es refersnce documants in paragraph I, Introduction,
Certification Plan

3ERVICZ LCADS

Jlaple statlc testing will be carried out to alaulate
loading encountered in use auch as wind loads, handling
and transportation loads, installation, norazal operating
and atagnatlon teaperature loads,

The followlzcg loads shall be used in avaluating the
structural daesign of the collactors:

Dead Loads 3hall be calculated using the actual welght
of the collactor, Calculations shall be ba3ed oo generally
accapted engineering practices,

Live Loads shall be evaluatad in accordance with
MPS 60l-4, to conslder tha welight of all moving or variable
loads on the collactors, For the collactors dealigned for
a tilt angle between 50° and 70°, tha live load shall be
15 paf, on the horizontal projaction of the collsctor aresz,

Jnow Loads on the collactors shall be avaluatad in
accordanca with ANSI AS8,.1.

#ind Load effects on the collector structure shall be
evaluatad in accordanca with 4P3 astandards for rgg{ The
analysis for collectors designad for 50° to 70° t angle
shall show capablility to withstaod pressurea acting inward
normal to the surface, aqual to the design wind prassure,

Earthquake Loads analysis for the collactors shall be
basaed on the latesat avallablas Unifora Bullding Coda,

Constraint Loads caused by the anvironamant shall be
shown in the yaar history of the prototype collactor that
has besn in dally stagnation testing, 3Saaples of Tedlar
are availabls froa indoor storage, the outer glazing and
the inner glazing, The inner Tadlar glazing had the aore
severe constralint load, high stagnation tamperatures.




3.1.2.1

Constraint Loads inducad by diffarential foundation
gettlensnt affects on the collsctor are considered NA as
IPC 3.8.1 considers conventional alements as daeeting this
ciitareon. All componants are coansidersd conventional
elemantas,

Ica Loads shall be analyzed in accordance with IFC
load combinations;

{1; 1.4D 1.7L
4 1.1D 1.3L 1.7W

The zean annual number of days with glaze varlias
from 4 to 8,

The Livae Load calculation for ice will be a 3/4 imch
thickness,

Hall Loads analysis shall be developed in accordance
with IPC which indicated 4 to § days of hall per year which
estimates the hall size at 1,5 . NAJA tast data on Tedlar
18 reaquested to supgort this amalysis,

Vehicular Loads are considered NA as the collactors
will be on structures away froa roads,

Measurement of deflaction on different neabers due
to loads appliad (static) with the collactor in the
horizontal position: An initial pre-load of 10 to 20
perceat of design load will be appliad a3 a basellne and
additional incremented loads will be appliad until maxli-
aum load is rcached. Observation of connections will be
sade durlng this testing.

Sand or watar will be used to sluulate uanlform atatic
loads, Twisting, racklng and dropplong will be used to
simulate shippiaog, handling and in3tallatlon loads,

The yleld and ultlizate strength using appropriate
8afaty factors for the type of uatarials, glasa, tedlar
and aluminum alloys together with the deflection liaits
allowed by design requirenznts and oparation will be used
a8 criteria, Observation of any permanent 8et affecting
performance of the collector will be desmed upaccaptable,

LIVE LOADS3

Dynamic loads such a3 incurred in handling betwean
final productlon and pctual installation are delineated
in tha followlng paragraphsg
DROP TE3T

4ith the collegtor on a flat horizontal surface
one end 19 ralsed 6 and allowad to drop to the horizontal
surface, Tgst 13 repeated for a total of 3 dropa froa a
helght of 6 .

No permanant deforaation shall take placa,
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3.1.2.2

3.1.2.5

3.1.2.4

il o el . o e
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RACKING Ta5T

#ith the collector om & flat horizontal surface
one end 18 rajsed 6" and total collector welight 18
supported by only ome cornar in contact with horizontal
surface,

No permanent deforumation shall ooccur,
OPERATIONAL T&aT

Obsarve absorber panel for deflsctiocn and/or buckle
ing at maxiaua oparating condlitlions,

No permanent deformation shall occur,

PLENUM CHAMBER PAISURIZATION

With the collactor inatallad at a 60° angle and
Tedlar cover removad the air flow rate 1s adjusted by
lncreasiog flow or obgtructing plenum outlet until a
preasure of up to 0,2 of water 18 developed in the
collector plenum chamber. Absorber panel deflsction
18 measursed prior to blower atart up, during steady
8tate operation at 0,2  or water and after pressure
releass at polants indicated in Flgure 2,
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Flgure 2., Daflaction measurement points of absorbar
and back plate,
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Review Items 3,1 through 3,1.2.,4 succesasafully
complated,
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33 DAMAGE CONTROL
The structural elements and connections of tha collactors

shall withatand servics loads without damage a® described

in the following peragraphsg
3.3.1 RESI3ITANCE TO DAMAGE

N/A
53.3.2 GLAZING DESIGN
. 3ee the following paragraphss

3.3.2.1 Glaas Loading on Asseably Without Tedlar im Place

collactor 13 loaded using water (5.2 1b/ft2/in) up to tut

not exceeding the design load (15 1b/ft2+dead lcad) in
J measured, equal increments,

With the collasctor in the nortzontulépOILtion, the

Deflections in the glass and supporting asabers are
measured at the pointa indlicated in Flgure 3,

-
Ny

: __-
Feteet

T-.

Flgure 3, Deflection measurement points on glass
mounted in collector without Tedlar,
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3.3.2.2

3.3.2.3

Upon removal of load collector shall not exhibit
any permanent deformation,

Loading on Tedlar Outer Glazlng Installed in Collector.

dith the collactor im the horizontal position, the
Tadlar 1s loaded with watar until the Tedlar comes in
contact with the glass over S0% of 1ts area,

Notet A sultable dam around tha periameter of the collector
will h3 utilized to snable a watar depth of at laast one
inch to be achiaved,

Deflactions in the supporting meambsrs are maasured
ino the horizontal planes at tha points indicated 1lao
Figura 4, The loading requirsd to caus: the Tsdlar to
first contact the glass 13 measured,

The collector outar glazlng shall also ba tasted
for air leaxzaga and water infiltralon in accordance with
ASTM 2283 and ASTM 2331 respectivaly,

rhysical Load teats shall be conductad in accordanca
with A3TY E330.

Glazing shall comply with the manufacturers diracticna
for installing Tedlar, and the axperiencz of the NAGA
test program onm Tedlar,

The inner glazing of glass shall have & miniaunm
clearance oa &ll 4 sides aqual to the thicknasa of the
glasa, Jealar space between the face of the glass and
fixed or applied stops shall be sufficlant to prevent
glase-to-matal contact.

Upon ramoval of the load, the collector structure
and the Tedlar shall not exhibit any permanant daforaation.

Tadlar Service Loads with the Tadlar mounted in an H-bar
frazs, the Tedlar 1s loaded to datermina its tear resista-
ance at the corner of the frame and pulling out of the
H-bar,

Tedlar shall not pull out of the H-bar or tear at
the corners,

This tast may be perforaad ln conjungtion ylth that
of paragraph 3.3.,2.2 or Separataly on a 2 by 4 collactor
and Wwill bes utllized to varify that H-bar radius and corner
stress concantrations are acceptabls,
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Figure 4, Deflection msasurement polnts on collector
supporting asabers,

Raview of 3.3 through 3,3.2.4 succeasfully coapletad,
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3.7 HAIL fE3ISTANCS
The collsctors 3hall bz capable of resisting iapact of
hall without unaccaptable danage a3 described in the follow-
ing paragraphsa;
3¢Tel HAIL SIZ& LOADING

Evaluation of the Tedlar glazing to withstand the hail
fapace will be basad on tha results of the NadA Tedlar test
prograa,

Reviaw of 3,7 through 3.7.1 successfully coamplated,

C‘ 2 G s

Cartificgiion Officer Approval

Approval
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L4

3.9

3.9.2

}.9.3

3.9.4

2

PONDING CONDITIGONS

The only surface of the collectors in a horizontal
plane capable of ponding 18 the 1/8 groova in the aludie
oum H-bar, Howaver, thia groove coatailnsé Tedlar and &

1/8" plastic splins, Hence, inspections will 3how thare

18 little room for ponding., Thera 18 expected to be

ainiaal collection of water on the taut Tedlar at angles
between 50° and 700, Observation of test artlcle under rain
conditions will reveal such to be the caze,

DEJIGN PROVISIONS3

The oply surface of tha collsctor in a horisontal rlsno
18 the 1/8 channel in the aluminum H-bar. This ghanne
contalns silicone Glus and 9eal, Tedler and a 1/8° plastic
8pline. Io additlion, on the bottom edge of each eollactor

a drip flange 18 provided to overlap thia groove im tha

next lnline collactor or the collsctor-roof laterface,

Spray collector in place with gardan hoss and inspect
for ponding.

Deforaation resulting from stagnatlon taaperatures
vith the blower not operating. A 8teady state stagnation
teaperature will be achiasved, (Obsarved maxlm%n temperature
achlieved with insolatlon at rate of 300 BTU/fte for at least
30 winutes) as daterained by thermocouples aa im paragraph
2.2, (Constant tsamperature 5° ovar 45 zlpute time period),
Deteraine the amount of deflection and buckling im the
absorber panel, Immadiately upon completion of the stagna-
tion test, nominal alrflow is to be establishad (120 CFM).
The deflection and buckling of tha absorber panel 18 agein
deterainad until normal sSteady 3tata alr flow condltions are
established,

No peramsnasnt set in the absorber panal shall occur, The
absorber palnt surface shall incur no degradation,

Theraal 3hock with the collasctor mounted im operating
position and shaded froz the sun, deflection buckliog 1@
observed whan the collector 18 suddenly exposad to the sun
(losolation at rate of 300 BTU/ft2),

No permanant set in absorber panel shall occur, PFPalnt
surface shall not show degradation.

Review of Itezas 3.9 through 3.9.4 successfully completed,
& b
& Vo3t ear -
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S.1

5.1.1(4.3.1)

S5e4(4.6)

S5.4.1(4.6.1)

S.b.4(4,6.4)

5.5(4.7)

HAZARD ANALYSIS

The following paragraph delinsatea tha raquired
hazard analysis, Paragraphs are keyad, in parenthesis,
to ths Verificatlom Flan.

FIRz SAFZTY

The deaign and lnstallatlon of the collectors
8hall provide a @minlaum lavel of fira hazard,

feview of zmatarials list and aanufacturers
data.

AFPFLICABLE FIxs 3TANDARDS

Local buildling codas will be utilized as well
a3 Factory Mutual, National Firs Protsction association
ana Undaerwriters Laboratories otandard will ba utilized.

Revisw drawings, spscificatlons3, natarials list
and Installatlon, Operation and 4alntenanca .anual,

PROTECTION QF POTABLEZ WATZR aiD CIXCULATION CF AIR.

The collector design and deavaslopment carafully
chackad that no material, foram of construction,
appurtanance of iteam of aqulpmant shall be amployad
that will support tha growth or amicro-crganiaasa or
lotroduce subsatances lapuritles, bacteria or chamicals
into the circulation air systes, 1n quantitlies
sufficlent to cause diseasa or haraful physiologlcal
affects, Furtheraore, the following applicable iteas
will continue to be monitored.

Jame a@ paragraph 5,1 evaluation.
CONTAMISATION BY MATEAIALS

oea paragraph 5.4.
GAOWTH OF FUNGI

No significant fungl growth will be exhibited.

Inspection of test collectors, after exposure
to atmosphere likely to produce fungl growth, and
raview of materials 1list for elsments that will
induce or support fungl growth will establish that
fungus growth will be insignificant,

EXCESSIVE URFaCi TaMPeRaTURES
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5. 5.1(“07 .l)

Teaperatures of exterlor asurfacas of the
collectors shall not oreate ) hazard and shall be
checkad as follows:

FROTICTION FROM HZATED COMPONZNTS

Only the lower horizontal edge of the colleator
will be acceaaible to public traffic, It 18 not
noraally expected to reach taaperaturesd of 1409F or
more, However, an electric powar fallure asy cause
the teaperature to reach batwaen 140°F and 160°F,
The teasperature of this coaponent will be monitored
during stagnation tests, if the temperatures reach
these liaits, Insulation will te provided where the
collectors will be installad near public traffio.

Review of Items 5,0 through 5.5 succeasfully
complated,

Z@Tnﬁd/mﬂ Gbs #5672
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6.1(5)

6.1,

6.1.3

6.1.4(5.1.4)

6.1.5

6.1.6

SFFECTo OF ZATEruwal aNVIauhAaNT

The collectors shall not ba affactad by axtarnal
environuent factors to am axtant that will signifi-
cantly impair thelr function durlng their life
dascribed in the following paragraphs:

30LAR DZGRADATIUN

Collector components and zmatarials have beeun
exposed to UV for 1 yaar undar Colorado waather
conditions, The Tedlar outar glazing of our axperi-
mental L4x10 model nas undargons extreame atagnation
heat testing with teaperaturses of 180CF every sunay
day without degradation,

AIRBOANS POLLUTANTS

No data 1s currantly avalable as the taat
facility environment 18 relatively pollutant free,
If alrborce pollution contaalnation i8 found, analysis
of samplas willl deterumlne the corrective action to
be taxen,

DIAT RETANTION ON COVar FLATZ SAFaCs

Dirt retantlion 3hall be monitorad by photographe-
ing a 8aall target benind the outer glazlng and racord-
ing weathar conditions, During long paricds without
pracipitation, dirt amay -be washsed off by hosing after
photographic data has besn takan,

ABRASIVE WEAR

Engineerinog analysis and data on the Tedlar
glazing that has been in environment testing for the
past year and surface hardness 3specifications will
be raviewed.

FLUTTER BY WIND

Quter glazing flutter by wind will be miniamized
by proper tensloning the fila durlag fabricatioa,
#ind flutter will be checkad by lnspection durlag
wind conditlons, Wind and temperaturs datsa will be
taken by our instrumentation.

Ravliew of Items 6.1 through 6,1.6 8successfully

complatad. jé‘*yﬁ/%‘gii @&“5274-

Loc Tést cnglaossr
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6.2(5.2)

6.2.1(5.2.1)

6.2.,‘5.2.’)

6.2.5(5.2.6)

!EAPERAIUR& AND PRESIURE Ra3IITANCE

Collector components have been deaigned to
perfora their intended function of thelr degign
life when exposed to maximum teamperatures that
could be developed in the system as followsg

THERMAL DEGRADATION

Dats will be mupplied on Tedlar and absorber
paint degredation, izffeots of thersal degradstion
will be monitored after stagnation tests and
recorded in the test report,

THERMAL CYCLING 3TRz33a3d

Therasal cycling ie conaidered an lamportant
test as it may 8tresaa the lnner glazing, if the

"blowar starts while the collector is at sub-zerc

toupotlturol.
TRANSMI 33ION LO33E3 DUE 70 QUTGASIING

Outgassing 18 expected to be ainizized by
oven heating of the absorber coating after paint-
ing. dubsequent outgassing duriong operation would
be noticed during inapactions as a fine coating
on the interior asurface of the inner glazing.

Raview of Items 6.2 through 6.2,5 muccess-
fully ccapleted,

ég ;sat anginur
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6.3(5.3)

6.3.2(5.3.2)

6.3.4(5.3.4)

CHEAICAL COMPATIBILITY OF CCJMPUNSNTS

In the design of tha collsctor careful
censideration was given to the selaction of
matarials to prevent corrosioa and deterioration,

COAROSION OF DISSIMILAR METALS

Inapection of the drawings and prototype
collectors will show all metalsa are eithar of
alumliouam or in the same electro-conductive
category. Two prototype collactors have bean
in environment test for one year and have shown
no corrosion or deterioration problsas,

EFFECT3 OF DECOMPOSITION PRODUCTS

This will be monitorsd by inspections, Two
prototypes have not shown any decoaposition,
Absorber palnt may decompose after 10 ysars, but

18 retained within an anclosure and cannot affect
materials,

Items 6,3 turough 6.3.4 auccessfully coapleted,

p: Wew 64575
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7.0

7.1(6.1)

7.2(6.1.2)

MAINTANANC &

Accessibility for amalntanance will be demone
strated by review of drawings, and epecifications
&nd protype collactors acd 13 detalled below,

ACC2£53 FOR Y oTZd HAINTZNANCE

Acoess may be required to remove and replace
the inner glazing, or repaint the absorber coating
after ten yesrs., Inaspection of drawings will show
that the ocutsr glazing aay te removed for access
to the lnner glazing or absorber coating without
rezoving adjacent units,

ACCE33 QF 3YSTiM MONITORING

Acocess for system monitoring has baen included
in the teat facllity design and construction, Thomas
flow meters and supporting instrumesiation are used
to measure flow rates, Temparatures will be monitored
on the absorber plate back along with input and out-
g:t temperatures, Backup thermocouples probes will

uaed at speocial points to ocheck regular insetru.-

sentation,

Review of Iteas 7.0 through 7.2 coapleted.
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7.3 (6.2) Installation, Operations & Maintenance Manual

This manual w!1ll be prepared in accordance with similar
manuals, uJrawings, diagrams and photographs will sup=-
port written instructions prepared at the appropriate
reading level.

7.3.1(6.2.1) Installation Instructiouns

Installation shall include physical, functional and
procedural instructions. Farticular attention will
be given to safety functions, expecially the output
temperatures from the collector into the house will
not be more than 140°F. wuirections will be supplied
for test instruments.

7.3.2(6,2.2) Maintenance and Operation Instruction

Maintenance instructions will describe the relation-
ship of the major components to the collector oper-
ation, Collector maintenance 1s expected to consist
of repairing the inner and outer glazings due to will-
ful damage or accidents. Houtine maintenance will
include occasional washing with a hose and inspection
of the outer glazing and caulking for signs of leak-

age. 5%
7.3.3(6.2.3) Maintenance Plan ¥

The maintenance plan will provide a schedule and pro=-
cedure for the outer glazing washing and inspections.

Review of items 7.3(6.2) through 7.3.3(6.2.3) 1s con-
tained in paragraph 8.

7.3.4(6.2.4) Replacement Parts
List of parts, components, special tools and test i
equipment for service, repalr or replacement will be !
provided along wlth sources of suppllers.
7.4(6.3) Repair & Service Personnel
A review of the Installation, Operation and *ainten-
ance Manual will demonstrate that the iastruction, dia-
grams and procedures and the collector design can be
easlily used by qualified service personnel.
Review of items 7.3.4 through 7.4 completed ; 3
¥ i
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Architectural Engineer Certification
Review of Installation drawings
The Installation Urawings SC4X8106 are compatible with Architecte

ural Engineering standards for the installation of collectors on

a roof,

Review of Installation, Operations & Maintenance Manual
The IOM Manual was reviewed in accordance with the following
paragraphs of this document:
6.2 Similarity of the IOM Manual to other IOM Manuals in use.
6.2.2 That the installation instructions are sufficlent for
installation and contain adequate safety precautions.

6.2.3 The maintenance plan is adequate.

Review of Items 8.1 through 8.2 successfully com eted
/
[

— Bennett J. Severson, P.Z.
W LEe e, ATchitectural Sngineer
) -““‘\}!;-s-ré{f '}:;rgus Systems Incorporated
S v ‘o‘-_.%g.orado P.£. No. 10989

LA 3
P Yon., S
‘I:é‘ Sequnattn T
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1.3

1.3a

L. 3.1

2.1

2.1,

. I

2.1,

2,1.

2:ls

2. 2.

1

3

1

CERTIFICATION TEST STATEMENT

COLLECTOR PERFORMANCE

TEST DATA

See Data Sheets, Pages 83, 84, 85, 86

COLLECTOR EFFICIENCY

See Data Sheets, Pages 83, 84, 85, 86

SYSTEM DESIGN CONDITIONS

EQUIPMENT CAPABILITIES
Refer to Test Facility

NOISE OR EROSION, CORROSION
None observed

OPERATING CONDITIONS
Refer to drawings

FLUID FLOW IN COLLECTORS
Refer to Test Facility

PRESSURE DROP

Pressure drop determined to be
rate, See Page 89

MECHANICAL STRESS
Review drawings

VIBRATION STRESS LEVELS

.1 at 120 CFM flow

Review drawings. No vibrations observed.
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2.6

2.6.2

3.1

3 L

82

1

HEAT TRANSFER AIR QUALITY
AIR QUALITY

Inspection showed no observable dust accumulation.
STRUCTURAL DESIGN BASIS

Collector tested at 60° tilt.

APPLICABLE STANDARDS T




Time

; 1145
|

] 1200
1230
1315

? 1330
| 1345
1400
1415
1430

ALrTVAD ¥00T 0y

£8

Flow
CFu

120
124
127
115
116
116
114
116
112

Insolation
BTUH/{t

280
290
306
316
38
317
317
nl

305

T

Performance Test FLSE Lx2 Jual

Albignt
Alr °F

72
73
%
76
76

RH
k4

£

37
35
3

36

Inlst
Alr'F

80
82
83
85
84
83
83
84
83

Outlet
Atr °F

i
142

September 14, 1977

Ambient Adr to Inlet

#1
%

183
187
196
201
200
199

199
196

TcH2
°r

208
214
223
227
227
226
225
225
221

C43
r

160
163
167
175
174
172
172
171

3?9&

177
181
190
197
198
197
198
198
195

69
72
72
69
70
71
69
n
70

Efficiency %
Total Area
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Time

12:20
12:2%
12:30
12:40
12:50
13:00
13:10
13:45

Flow
Cry
128
117
121
118
116
116
124
116

!nsollﬁion
BTU/ftL

Jag
324
330
323
321
317
32
232

Ambi
Adr

8z
82
&
81
8l
81
el
81

Performance Tast Serial # LSE 4x8 -Qual

Recirculated Input Air

RH Inlet

Outlst

£  Ar °F aAtr F

W 9%
- 95
"9
. 96

% 97
" 9
. 98
. 97

158
158
156
160
160
160
159
1L5

Rovember 3, 1977

Thermo

couple#l couple#2 couple#3

199
200
201
201
201
201
19e
175

Thermo
225
226

27

227

227

226

223
194

Thermo

172
173
174
174
174
17%
170
154

Thermo

couple¥l
197
198
199
200
200
200
198
175

Efficiency
Gross Area €

69

65

66

6%

64

b4

é8
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Tine Flow Ins’ollﬁion Anb%cm. RH inlgt. Outlet, Thereo Therno Thermo Thermo
CFM BTU/ft ALr“F < ALrF  Alr coupleFl couplef2 couplefd coupledly
1245 117 L8 68 L3 127 182 228 250 200 220
1255 117 325 69 " 129 182 228 250 201 223
1305 119 313 72 " 129 182 222 243 19e 219
B w71 O C O C )
1335 120 222 72 37 1z 162 188 201 172 187
1355 122 289 72 . 129 170 209 226 189 203
1405 114 292 73 2% 130 170 215 231 190 209
1415 118 278 73 o 130 175 211 227 185 208
1425 1L, 262 T4 27 132 175 210 225 189 207
1435 107 L9 73 - 132 174 207 223 181 20L
Woveaber 4, 1977
&
- T — T

Performance Test LSE Lx® Qual

High Teaperature Input

Efficiency
fross Area $

52
54
55
62
53
3
L8
52
53
51
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Time

1L20
1L30
1uL0
1450
1500
1510

Insolation
BTUH/ft

288
281
233
186
78
59

STAGNATION TFST SERIAL #LSE 4xB QUAL

Ambient
OF

87
es
as
88
88

T/
oy

271
202
288
270
23k
218

September ’. 1977

TC #2
op

292
j01
309
283
244
226

3!; # 3:7’ fFa
259 266
266 277
269 286
226 268
195 236
178 220
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1038

EEEE

1051

1054

Pressure Drop Aeross Lx8 Solar II Collector

Pressurc
inchaes of watwer

-196
192
138
-0%
122
106
.098

Flow Rate
(37

196

155
123
15
132

Yoy
Colo

R Noat

2567¢

RS Ere AN it

AN T RTRE




68

FRESSURE DIFPERENTIAL
inches of mater

«20

.18

El 16

velly

12

«10

.08

«06
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3.1.2

3.1.2.1

3.1.2.2

3.1.2.,

3.1.2.4

3.3

3.3.2.1

303.202

SERVICE LOADS _

Collector loaded to an average of 16 lbe/ft? dead load. This meets
all loading standards. No permamant deforsation waz seem, 3ee data
sheet , page 91,

LIVE LOADS

Collector was drepped thres timss from 6" or graater. No peransat
deformation or dasage was observed.
RACKING TEST

Collector was raised several feet by one corner and chakon, No
permanent deformation was observed,
OPERATTOMAL TEST

No buckling has ever been observed with Solsr II Colleetora.
PLENUM CHAMBER PRESSURIZATION

See data sheets. No deformation was observed ewan ot kigher pree-
sures. Data sheets, pages 92, 93, 94, |
DAMAGE CONTROL

No damage obeerved under service.
GLASS LOADING ON ASSEMBLY WITHOUT TEDLAR IN PLACE

See Data sheets. WNo perasnent deformation cbeerved.
LOADING OX TEDLAR QUTER GLAZING INSTALLED IN COLLECTOR,

Tedlar was luadsd with approximately one inch of water; in in-
cremsents of from one gallon to 18 gallons of water. See data sheets.
Tedlar was in contact with 52% of glass surface., Upon removal of the
water the Tedlar at firet showed signs of sagging. After a period of
about 1/2 hour the Tedlar had reguined its original tautness.

The Teclar was checked for air leakage while on the collector. A
port was made in the side o the collector to pressurize the air gap
between the glass and Tedlar glazings. The Tedlar balldansdupmard with




COLLECTOR DEPLECTION UNDER H,0 LOAD

Position Indicated on Diagram Below

Water Depth
(inches
2 3 b 5
1 0 .109 016 .12 0156
2 0 2109 016 1876 .0156
3 0 «235 063 265 03
‘L 1 X2 ﬂ 3 Xk %5
-
1. Collector edge ¥
2. Center of glass ﬁ
) - /MP £ %4574
3. Suppopt bar &l‘ AR
4. Center of glass
5. Collector edge

PRIGINAT PAGE IS
OE POOR QUALITY

91

e ki, At
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AIR PLENUK PRESSURE TEST

Position of Preasure Deflection
Measuremsent inches of water inshes -
1. . .052 <002
122 ~04
o224 .@1
«286 018
«318 022
<384 0%
0 <01
2. .054 2002
.104 .00%
«1h +009
«206 0L
«270 .08
«30 <025
«L0 <02
0 0
3. «052 003
.122 Lo
o224 .008
«286 «03
)L 5
<384 036
0 0

92 'QE @R Qu
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Air Plenum Pressure Test

otsssounsl onaas oF weter Der] aioe

be .10 010
.20 015

.26 016

<304 018

.302 022

.376 .030

0 .02

8 .008 ,010
108 W7

178 026

204 . k)

.0 L6

.38 RLTA

.393 .062

0 0

6. .008 +005
108 022

178 .03

204 039

0 .058

.338 064

.398 075

0 0 4
ot

-
44
%
3
Y

93
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Dsflection measurements points of absorber

and back panel.
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Je3:2.3

3.7

3.9

3.9.1

3.9.3

3.9.4

5.0

5.1

5.1.1
(4e3.1)

air pressure, Prezsure readings were taken with the Dwyer Micro 1-..“,.,'
time readings were taken and deflections were measured as the Tedlar
collapsed, It took over 20 ainutes for the equilibrius position of
the Tedlar to be reached. No permanent deformation was observed;ssepage 51,
TEDLAR SERVICE LOADS

The Tedlar was reloaded with 18 gallons of water. Inward deflec-
tions of the Tedlar frame were obaerved. See data, pages 97, 98,
HAIL RESISTANCE

NASA Testing
PONDING CONDITIONS

No ponding observed in rainy weather,
DESIGY PROVISIONS

No ponding observed
NEFORMATION

No deformation obzerved
THERMAL SHOéK

Collector wae shaded with tarp until noon. Tarp was remowed and
no buckling was seen to occur,
HAZARD ANALYSIS
FIRE SAFETY

Refer to manufacturing/instellation drawings.
APPLICABLE FIRE STANDARDS

Review drawings, etc.

S.4(L.6) PROTECTION OF POTABLE WATER AND CIRCULATION OF AIR

Review drawings

S5ebel
(4.6,1) CONTAMTNATION BY MATERIALS

No contamination obssrved.

95
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Klapsed Time
ainutes
ol
5
<83
1.8
2,5
3.00
3.83
5.33
6.50
8,00
1.5
12,8
.75
16,91
22,00

TEDLAR AIR LIAK TES?

Pressure

inches of H,0
«070
<06l
<056
<0350
«OLd
<040
0%
+030
2026
«020
016
<0k
012
«010

Deflection

inches
875
823
«725
565
«610
<604
<595
«500
ohb9
<343
«250
«235

ot e St N, e

B




TEDLAR LOADING WITH ™ATER

# Gallon H,0 Weight (lbs) Area of Tedlar ® % Total Collector
Touching Glass (ft2) Area

. it 8.3 1 3.22
7 58.1 9.47 30.5
6644 11.67 37.6
10 80.3 12,57 40.5
12 99.6 12,94 L1.8
14 116.2 13.40 43.2
16 132.8 15.35 49.5
18 1494 16,28 52,5

- Measuring error less than 10%

il Water applied to one pane of glass only

7 et
/%@/5567‘/
Eukeo ¥

97




Iaward Deflection Of N=Bar When Tedlar Is Loaded With Water

Water Depth Deflections (inches)
inches
Pesition
1 2 3 & 5 6
1 0 0 01 .01 .02 .02
2 0 0 U S e
3 (] 0 .03 .03 L0625 ,082%
R N>
Ty 720 it
eots T5°
= PAGE 1S

'y
|

) o —

Pigure 4. Deflection Measurement points on Tedlar

Support Frase.
AN
sy a5 #877
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Selsels GROWTH OF FUNGI
(46.4)
Fungi growth not exhibited after long exposures to the weather.
5.5(4.7) EXCESSIVE SURPACE TEMPERATURES
Collector surface temperatures were found to be 195° F during stag-
nation, Therefore, surfaces will be insulated if collector is instal-
led near public traffic. Refer to Verification Status Summary to the
-Verification Plan-Paragraph 4.7.1.
5.5.1 PROTECTION FROM HEATED COMPONENTS
See above paragraph
6.1(5)  EFFECTS OF EXTERNAL ENVIRONMENT |
6.1 SOLAR DEGRADATION
Tedlar and Nextel paint have been exposed to sun for 1.3 rears
with no observable degradation.
6.1.3 AIRBORNE POLLUTANTS
None observable
6.1.4 DIRT RETENTION ON COVER PLATE SURFACE
R Dirt retention is cbservable but 1s found to be easily removed

by hosing.

6.1.5 ABRASIVE WEAR

No obsarvable wear is found after 1.3 years of service.
; 6.1.6 FLUTTER BY WIND
Photographs of wind flutter have been made, Dial gage measurs-
ments were made to determine Teclar movement by wind. Gusts of 20
m.p.h. resulted in 1/8" deflection aaplitudes.
6.2(5.2) TEMPERATURE AND PRESSURE RESISTANCE
6.2.1 THERMAL DEGRADATION

(5.2.1)
See paragraph 6.1, above,
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6.2.3
(5.2.3)

6.2.5
(3.2.6)

6.3(5.3)

6.3.2

6!3.k
(5.3.4)

7.0

7.1
(6.1)

7.2
(6.1.2)
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THERMAL CYCLING STRESSES

Thermal cycling has been taken into consideration in the design of
the collector. {See drawings) No stresses have been observed; however,
sub-zero teaperatures have not .occured since testing begun.
TRANSMISSION LOSSES DUE TO OUTGASSING

A smsall hole was placed in the side of the collector below the level
of the glass. A light source was placed in the hole and the lights ia the
rooa were turned off. A photo electric cell was placed over the light sourae
on the top side of the glass. The electrical reaponse of the cell was moted
with a voltmeter, The light source was removed and the bottom of the glass
nesar the hole was cleanesd with cotton swabs, No residue was observed on the
swabs, The light test was then repsated to see if more light would be trans-
aitted through the glass after cleaning. The electrical response from the
photo electric cell was found to be identical with the first test. No transe-
ajssion losses were noted.
CHEMICAL COMPATIBILITY OF CQMPONENTS

All metals are alumainum to prennt'. Galvanic action. The collecter was
welded where required by TIG process rather than soldered,to prevent chem=
ical action by soldering fluxes, Other materials used were chosen ..r
their weatherability.
CORROSION OF DISSIMILAR METALS

Review drawings and paragraph 6.3.
EFFECTS OF DECOMPOSITION PRODUCTS

No decomposition has been observed on any material to date,
MAINTENANCE

Review of IOM Marmal and drawings
ACCESS FOR SYSTEM MAINTENANCE

Review of IOM Manual and installatisa drawings,
ACCESS OF SYSTEM MONITORING

Inspect test facility
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