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I.

INTRODUCTION

Scattergood School is a small, co—educational boarding school located
in the farmlandof eastern Towa 10 miles east of Iowa City. Ia the fall
of 1974, the governing cammittee of the schiool decided to build a badly
needed recreation building that would utilize, in some fashion, solar
energy to provide at least part of the heating requirements of the
building. With the announcement that the federal Energy Research and
De;relogmant Administration (ERDA) would be funding solar projects as
part of the Solar Heating and Cooling Demonstration Program, the school
began to consider systems that would suit their needs and might qualify

for federal assistance as well.

It was decided to use an air, rather than a waiker, system. S8ince most
of the solar energy would be used to heat the air of the building, it
made sense to heat this air directly. In addition, the simplicity of an
air system, with very few moving parts and no catastrophic modes of
failure, was attractive., The Solaron Corporation of Denver, Colorado,

a company with considerable experience in air collector systems, was
invited to join with the school in preparing a proposal. Solaron com-
plied, and in November, 1975, a proposal was submiﬁted to, and sub—
sequently accepted by, ERDA,

The proposal suggested the use of a 2500 sguare foot array of Solaron
collectors, a heat storage box containing 1250 cubic feet of rock, .and
a 5000 cfm air handling wnit. Such a system would provide an estimated
75% of the building's heating needs. In addition, an air~water heat
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exchanger would serve to preheat water for a damestic hot water system.

The project was initiated in May, 1976, and was completed in June, 1977.
A 6-month acceptance testing period followed during which time a mumber
of minor modifications and corrections were made to improve system
performance and versatility. This Final Report describes in consider-
able detail the solar heating facility and the project involwved in its
construction. As such, it has both detailed drawings of the campleted
system and a section that discusses the bottlenecks that were encountered
along the way. It is hoped that the report will prove useful to others
who cheoose to use the sun's energy to provide at least part of their
heating needs.

Scattergood School is grateful to the Sclar Enerqy Division of the Depart-—
ment of Energy for providing most of the funds for the sclar heating
system. The school would also like to acknowledge the generous technical
assistance of the personnel from the National Aeronautics and Space
Administration, George C. Marshall Space Flight Center, throughout the

course of the project.



II. SUMARY OF PROJECT TMNFORAPIICN

A.

General Information

Owner/Builder: Scattergood School
West Branch, Iowa 52358
Contractor: Modern Metals, Inc.
Muscatine, Iowa 52761

Operational Date: June, 1977

Building:
Type: School gynnasium
Area: 7966 sq. ft.
Location: West Branch, Iowa

Meteorological Data

Latitude: 41.8° N

Climate Data: Winter

Avg, temp. (°F) 41.0
Avg, insolation (Ly/d) 298
Degree days (heating): 7255

Solar Energy System

Application: Heating, 75%; hot water, 75%

Collector:
Type: Air heating, flat plate
Area: 2496 sq. ft.

Manufacturer: Solaron Corporation

Denver, Coloradc 80222
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Storages
Typei  3/4-inch diameter rock
Lrpaoktys 1, %R0 od. it
Auxdlliary/Back-Up fystems
Cas Fired anit heater (gymnasium)
Gas furnace (locker rooms)
Electric heater (water}

Project Description

The solar energy system is based on a prototype model which has
been in continuous successful operation since 1957, The collector
array, attached to the south side of the building, consists of 128
factorYassenbled modules 36 in. by 78 in. Each module has doubhle
tempered glass covers and a sheet absorber, with an air duct below
the permanent black absorber surface. The metal building is pre—
engineered (Armco Metal Building Systems) with 6900 sg. ft. in the
gymnasium portion and 1066 sg. ft. in the locker room/storage
section. fThe anticipated structural heating load is 56,000 BTU per

degree day.

ORIGINAL PAGE IS
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IIT. DESCRIPTIGN OF THE SOLAR HEATED RECREATION BUILDING

The facility consists of two adjoining Armco Rigidframe buildings de-
signed and fabricated by the Ammco Steel Corporation, Metal Products
Division. The gymnasium building has floor dimensions of 70 feet by
98 feet 8 inches, is 24 feet at the eave and about 29 feet at the
peak. The locker room building has floor dimensions of 25 feet by

42 feet 8 inches and has an eave height of 12 feet 3 inches. The
locker room building is attached to the east side of the main building.
Both structures are well-insulated with fiberglass insulation. The
solar heating system will provide an estimated 75% of the building's
total heating needs, including hot water. Auxiliary heat is provided
by two 250 KBTU propane unit heaters in the main building. A dual
5.5 kilowatt, fast-recovery, electric water heater provides domestic
hot water. Intake water is preheated by the solar heating system and

stored in two insulated 120-gallon, glass-lined tanks.

Blue prints showing floor plans and building details can be found in
2ppendix A. A photograph.of the recreation building, depicting the

solar panels, is shown on the next page.
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The Scattergood School solar heated recreation building.
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DESCRIPTION OF THE SOLAR HEATING SYSTEM

A.

Component Subsystems

Scattergood School's solar heating system consists of seven parts.

1-

A sclar collector.

A 2500 scquare foot array of flat platecollectors purchased from the
Solaron Corporation uses sunlight to heat air drawn through the
system.

A heat storage device.

An insulated reinforced-concrete box (10 feet by 25 feet by 7 feet)
filled with 65 tons of smooth river gravel stores heat during
sumy days to be used at night or on cloudy days.

2n air handling system.

A largé blower moves air through the collectors and into duckwork
that enters the building and/or the rock box.

A water heater.

An air-water heat exchanger built into the duclwork preheats water
for a domestic, fast-~recovery electric water heater. Water is
stored in two 120-gallon tanks connected in series. It is pumped
through the heat exchanger whenever the panel system is collecting
solar energy and the water temperature is below a predetermined
temperature.

An automatic control system.

Thermostats and other temperature sensing devices automatically
requlate the water pump, the alr blower and the motorized dampers

used to operate the system.




6. An auxiliary heating system.

Two 250 KBTU space heaters in the main building and a 100 KBIU
furnace in the locker room building provide supplemental heat
as needed. A 5.5 kilowatt, fast-recovery electric water heater
provides domestic hot water. The solar system preheats water
for this unit.

7. A data acquisition system.

Thirty-one sensors located throughout the installation provide
data on parameters such as air flow, air temperature, water
temperature and sunlight striking the colector., These data are
autamatically stored on tape and sent daily to a data processing
center in Huntsville, Alabama. This monitoring subsystem will
provide answers to such key questions as system efficiency and
reliability, operating costs and approximate fuel savings.
Photographs of these various components are shown on the next

three pages.
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5. Interior ductwork. The heat
exchanger is on the left.

6. The hot water storage tanks.
The water circulating pump is
mounted above them.

7. One of the 2 auxilliary propane heaters in the gymmasium.
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10. The junction box (upper center) for the data acquisition sensors with
the Site Data Acquistion Subsystem (SDAS) below it.



B. Modes of Operation

The system has six modes of operation.

1.

2.

3.
4,

Heating the building with hot air from the collector.

Storing heat by drawing heat from the collector through the rock

box.

Heating the building with heat stored in the rock box.

Heating water by drawing air frém the collector past heat exchange
coils and back to the collector. In this mode the building and
the rock box are bypassed. Water heating also occurs during modes
(1) and (3).

Venting the collector by opening slide gate dampers in the ductwork

to permit the collector to vent by natural convection.

Heating with the auxiliary system. When the heating requirements

of the building are more than can be supplied by the solar heating
system, the auxiliary heaters autcmatically come on and provide
the needed heat.

A schematic of the heating system and the first (4) modes of operation

are shown in firgures 1 - 5., Heavy lines indicate air flow.

Further details of the solar heating system, including as-built drawing

and diagrams, a description of hardware, a detailed sequence of oper-

ations, and maintenance instructions are found in Appendixes B - F.
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HISTORICAL NARPATIVE OF THE PROJECT

In April, 1976, Scattergood School was informed that its proposal had
been accepted, and in June, 1976 a contract was awarded to the school.
The contract stipulated that the school would construct the soclar heat-
ing system as proposed, and that ERDA would provide $76,289 or 88% of
the total $86,692 estimated cost.

Construction began immediately. Iisted below is the schedule of construc-
tion activities as they occured. Included in parentheses is the schedule
as originally proposed. A short commentary on each activity is also
included.

1., Site preparation -- May-June, 1976 (April, 1976).

Most of the site preparation was carried out in conjunction with the
site preparation of the gymasium itself. Origingally scheduled for
April, it was postpaned until May because of wet, soft ground., Some
additional site preparation for the rock storage box was carried out
in June.

2. Pouring the concrete foundation -— June, 1976 (May, 1976).

A concrete foundation for the colle¢tor support structure was poured
soon after site preparation had been completed.

3. Red iron erection -~ July, 1976 (June, 1976).

Five specially fabricated colums were bolted to the foundation and
to the five load-bearing colums of the south wall of the gymnasium.

4. Design Reviews — August, 1976.

A final design review was held at the school on August 4, 1976. A

P S A A
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relatively small but significant change was made in design of the
ailr handling system to permit a water-heating-only mode of operation
that could be used during the summer when there would be no need to
heat the building or charge the rock siorage box.

- 5. Constuction of the rock storage box -- August-Septewber, 1976 (April-

May, 1976}.

Originally scheduled as cne of the earliest activities, construction of
the rock storage box was postponed until after the erection of the main
support colums. Reinforced concrete was used for the floor and walls

of the structure. After being filled it was capped with a well~insulated,
air-tight wooded 1id strong enough to support the air handling unit.

6. Filling the rock storage box -~ September, 1976 (May, 1976).

The contractor was unable to obtain the specified 3-foot diameter, trans-—
ite pipe that would serve as the duct to Lhe bottom of the box. With
Solaron's approval, a 3-foot diameter sewer pipe was used. This altera-
tion delayed the activity; it was not until Septenber, 1976 that the box
was filled with 65 tons (1250 cubic feet) of 3/4 inch, washed river gravel.
Three half-inch metal conduits with holes drilled in the bottom 3 inches
to facilitate air flow were installed at the bottom, middle and top of
the rock bed as the box was being fillad., They were long encugh to pro-
ject about a foot above the 1id of the box. Ak a later date, 3 thermal

- sensors were installed in these 3 conduits as part of the data acgoisi-
tion gystem,

7. Installation of collector support structwre — Septenber—Noverber, 1976

{(May-June, 1976) .

This activity provided another of the maddoning delays that were

ORIGINAL PAGE IS
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encountered during the course of the project. The support structure
consists of 3/4-inch plywood screwed to steel perlins that are bolted
every 4 feet to the steel colums. To facilitate mounting of the ply-
wood, a special self-tapping, self-countersinking screw was used. The
contractor ordered 1000 of these screws, thinking that 10 screws per
plywood sheet would be enough. It was found during construction that
14 screws per sheet were needed, hence only 70 of the 100 sheets were
mounted after the rock box had been filled, The contractor was unable
to cbtain additional screws until the end of Octcber. The project was
delayed an additional 6 weeks.

Installation of the solar collectors — November, 1976- Febraury, 1977

(June=July, 1976).

The col ~tor array consists of 128 solar panels arranged 4 high and
32 across. About 90 of the panels were mounted during the last wamm
weather of the year, which was in Novenber, Once freezing weather set
in, panel installation ceased; the butyl rubber tape used to seal the
connection between panel unit has poor flow and adhesion properties
below 40° F. Not until February, 1977 were there a few consecutive

days warm enough to compelte the installation.

Installation was more time consuming than anticipated, in part because
of the size of the array. Although the panels function as separate
units of 8 because of the placement of the ducts leading to and re-
turning fram the array, all of the units are intercomnected. In order
to achieve an airtight system, .alignment had to be exact, with little

margin for error. Much time would have been saved if the collectors

e i e e
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had been equipped with off-set pins to let the workman know when the
collector was in exact alignment. Time might also have been saved if
the collectors had been placed as 4 units of 32 with narrow separators,
such as 1-inch by 6-inch lurber, rather than as a monolithic array.

Installation of the air handling system —— December, 1976-May, 1977

_ {(June~July, 1976).

Ductwork inside the building was fabricated and installed during the
month of Decenber. The major part of the air handling system, located
beneath the solar panels, was camleted during the late winter and
early spring. The custar-made blower and fan installation was re-
ceived in December and positicned on the rock storage box. Ductwork
was then located around it. Fiberglass duct was found to be most
satisfactory and was used where ever pessible. Where sheet metal
ductwork had to be used, all joints were sealed with silicone rubber.

Installation of water preheat system —— April, 1977 (July, 1976}.

The water preheat system was installed during the last 2 weeks of
April, 1977. Two insulated, glass-lined, 120~gallon tanks were in-
stalled in series in such a way that an aguastat controlling a e
moving water in a loop between the storage tanks and the heat exchanger
would continue to operate wntil the water in both tanks had reached a
predetermined temperature. Valves were installed to permit the domestic
water heater alone, the solar water heater alone, or the 2 in cu ina-

tion to provide hot water.

Wiring and installation of control sensors -— April-May, 1977 (July, 1576}
Most of the installation of contreol sensors and wiring was done when

the monitoring sensors were installed and wired.




12.

13.

14,

15.

22

Start-up -~ May, 1977 (July, 1976).

The system was first operated and checked out by the Solaron Corpora-
tion field engineer assigned to the project during the week of May 16.
Because a slide gate damper was incorrectly positioned, he was able to
test the system in only 4 or the 5 modes of operation. A nmumber of
air leaks were found in the ductwork, and other minor items needed to
be corrected.

Open House -- May, 1977.

An open house for the solar heated recreation building was held on May
21, 1977. Senator Richard' Clark (D-Iowa); the congressional representa—
tive fram our district, Michael Blouin; Robert Bauer, head of ERDA's
Chicago Operations, made short presentations to a group of about 200.

Acceptance test -- June, 1977 (July 1976).

The acceptance test of the solar heating system was conducted by a
Solaron field engineer during two visits in May and June, 1977. After
the second visit the system was judged to be acceptable upon comple—
tion of a number of minor corrections. Details of the test plan and
test data are found in Appendix H.

Iﬁstallat_:i_.on of monitoring equipment -— April-June, 1977.

In February, 1977 the dollar amount of the contract was increased by
$7,076 to provide for the installation and wiring of monitoring sensors

as part of a data acquisition system. A total of 31 govermment furnish-
ed sensors were installed and wired during April and May, 1977. During
the week of June 13, personnel from the IBM Corporation instalied the

Site Data Accjuisition System (SDAS) and made the necessary connections

to permit the data to be relayed by telephone to Huntsville, Alabama daily.

18
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Because the SDAS had been badly damaged in shipmeat, a second visit by
an engineer from IBM during the week of June 30 was required to make
the data collection system function properly. Both the solar heating
system and the data collection system are now fully operatiocnal.
Bottlenecks

Three serious hottlenecks were encountered during the project. Two had
a significant impact on the construction schedule. The third did not

because of the large delays that had already occurred.

Completion of the rock storage box. Because the rock storage box would

no longer be accessible once the collector support structure was
erected, the box had to be filled with rock and capped with an air-
tight 1id before the next phase of the project could be undertaken. A
few weeks of delay in the completion of the rock storage box resulted

in a few weeks delay in the project.

Installation of the solar panels, including the support structure,

A key delay in the construction of Scattergood School's solar heat-—
ing system resulted from delays in the construction of the panel
support structure and, as a result, an even longer delay in the
installation of the solar panels. Had the panels been completed
during the winter. Instead, installation of ductwork under the

collector array began in Febraury and was not campleted unitl May,

- 1977,
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Installation of the air handling unit. Because key parts of the duct-

work are built around this fan and blower unit, a considerable amount
of the duct installation was not begun until the air handling unit had
been correctly positioned on the top of the rock storage box. First
scheduled for delivery in September, the air handling unit arrived

in early December. In Scattergood's case the delay did mot affect the
construction schedule became all of the solar panels had not been
mounted., Otherwise, later arrival of this piece of key equipment would
have delayed the project.

"Surprises”.

Besides shipping delays, there were other things that we failed to
anticipate or that we badly miscalculated in our plamning. Some of
these are mentioned below.

Unloading the solar panels. Ten tons of panels had to be unloaded from

a moving van. With neither an unloading dock nor a fork-lift truck on
hand, the building construction crew spent the better part of a day at
this activity.

Filling the rock box. There was not room for a truck to unload directly

into the box as had been planned. Instead, a front-end loader had to
be used to transfer the rock to the box fram a pile some distance away.

‘This activity took most of a day.

solar heating system. Wiring the system was far more time-

Wiring tio

consuming and expensive than had been anticipated. One reason for this
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was that the work did not readily dovetail with the installation of

the SDAS sensors, as had been hoped, and therefore was done separately.

Installation of the ductwork. Installation of all of the ductwork

associated with the system took about 10 weeks, rather than the 3 or 4
that had been anticipated. Some of this time could probably have been
saved if the contractbr had used round ductboard where ever possible,
rather than constructing the ductwork from insulated sheet metal.

In any case, the requirement for a completely air-tight system was a
new experience for the contractor and was considerably more time-con-
suming than he had planned.

Testing period.

Following the formal acceptance test in June, 1977, the next 6 months
were used to check out the system and make any modifications or cor-
rections needed to :LI@I:OV«E the system's performance. The following
corrections or changes were made.

" Ieaks in the ductwork that were not detected duﬁng construction
were plugged.
Two valves were added to the water preheat system so that the
heat exchanger could be isolated from the rest of the system.
This change was made so that the volume of water used in the
building could be measured by the SDAS even though the heat
exchanger was disconnected for cleaning and repair.
A larger discomnect box was placed on the air handling unit to
eliminate a prablem of the fuse blowing every few days during hot
weather.

ORIGINAL PAGE 18
OF POOR QUALITY
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Motorized dampers, found to be out of adjustment, were correctly
adjusted so that air would not flow through the collector when the
system was heating from storage.

Ductwork was added to the system so that the collector could be
used to dry grain raised by the school fbr its livestock. A report
of this modification can be found in Appendix J.

The two propane unit heaters providing back=-up/auxilliary heating
for the gymmasium were wired to the control panel and tested.
Double deflection diffusors, installed to distribute air inside the

gymasimn, were replaced with double deflection registers.




VI.

27
DESCRIPTION OF THE DATA ACQUISITION SYSTEM

In order to obtain information necessary for evaluation of the performance
and operation of the solar heating system throughout the year, 31 sensors |
were installed within the system. These sensors were furnished by the
government and installed at government expense in accordance with the doc-
urent, "SHC-1006, August 4, 1976; Instrumentation Installation Guidelines
for the National Solar Heating and Cooling Demonstration Program.” In
Table 2, each sensor is listed by a code designation and by the parameter
measured. The mumber sequence in the code indicates the data groups in

accordance with the following table:

Nurmber Sequence Data Group
001 to 099 climatological
100 to 199 collector
200 to 299 thermal storage
300 to 399 domestic hot water
400 to 499 space heating
500 to 599 : space cooling
600 to 699 building/load

Each sensor provides data to a Site Data Acquisition Subsystem (SDAS) every
5 minutes around the clock. The SDAS digitizes the data and stores it on
tape. Once a day the data is sent by telephone to an IBM facility in
Huntsville, Alabama, where it is reduced. Monthly reports are prepared,

one of which is sent to Scattergood School.

The monitoring system will permit the government to determine the follui ing
kinds of information:

Savings in conventional energy resulting fram the use of solar eneraqy

for heating and/or cooling.

ORIGINAL PAGE IS
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* Portion of the total heating and/or cooling load supplied by the
solar energy.

* Efficiency of the system in converting solar radiation into useful
thermal energy.

* Thermal performance and reliablilty of major subsystems or cam—

ponents over the demonstration period.

It is anticipated that information dbtained fram the data acquisition
system will also be used by Scattergood School students for science pro-

jects in earth sciences, physics and chemistry.

Table 2 describes each sensor in terms of its general location and the
parameter that is being measured. The specific location of each sensor
can be found in the as-built drawing of the system found in Appendix C.




TABLE 2

INSTRIMENTATION FOR SCATTERGCOD SCHOOL DATA ACQUISITION SYSTEM

Designation Measurement
A. Climatological

RH 001 Outside ambient relative humidity

D 001 Wind direction

VvV 001 Wind speed

I 001 Solar flux

T 001 Outside anmbient temperature
B, Collector

T 100 Collector array inlet temperature

™ 100 Collector array differential temperature

T 101 Rock storage outlet temperature

T 101 Rock storage differential temperature

T 102 Collector surface temperature

W 100 Collector array air flow

E 10l Circulating air fan power
C. Thermal Storage

T
T
T

200
201
202

Domestic Hot Water

Hgsg HBaaBada

EP

302
302
304
304
305
306
306

302
306
301
300

Space Heating

T
0]
W
F
EP

402
402
400
400
402

Bullding/Ioad

T

600

Rock storage temperature — tOp
Rock storage temperature — middle
Rock storage temperature - bottom

Temperature of outlet hot water preheat coil

Differential temperature across preheat coil (+AT)

Tamperature of inlet preheat tank

Temperature differential across preheat tank

Temperature of cold water supply

Temperature of domestic hot water inlet

Differential temperature across domestic hot
water tank

Domestic hot water preheat loop flow rate

Preheat tank to domestic hot water tan: flow rate

Preheat tank circulating pump power :

Domestic hot water heater eleciric power

Space heating inlet temperature

Differential temperature across heated space

Air flow in retwrn air duct cof building

Propane flow to space heaters

Space heaters, locker room & utility room fan pow

PAGE 1

Inside ambient temperature %%}%Ig}oﬁ QUALITY
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COSTS OF THE SCATTERG00D SCHOOL SOLAR HEATING SYSTEM

Given in Table 3 are the estimated and the actual costs of the various
phases of the project.

Overall, the costs were $101,522. This figure is $7,754, or about 8.3%,
more than the original estimates. DMost of the additional cost was for
labor, and can be attributed to the "first time" nature of the project.
Scattergood and its subcontractors were unable to visualize beforehand all
that would be involved in the various phases of construction. It is
significant that nearly all of the subcontractors indicated that if they

were to do it again, the job would go more easily and be less expensive.

Costs were shared by the federal government and the school. The Department
of Energy provided 88% of the funds to build the solar heating system and
100% of the funds to install the data acquistion system. Thus, of the
total amount of $101,522, the Department of Energy paid $90,250 and
Scattergood School $11,272.

The contract was modified twice to cover cost over-runs. On September 8§,
1977, the dollar amount was increased by $339 (government share, 100%) to
cover additional costs associated with the installation of the Site Data
Acquisitidn Subsystem. On Nowreber 11, 1977, the contract was increased
by $7,510 (government share, 88%) to pay for costs assoclated with the
cdnstfuction of the solar heating system, .The school is grateful to the

Department of Energy for its willingness to bear these additional costs.

e o " T g —
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TABLE 3
COST OF THE SCATTERGOOD SCHOOL SCOLAR HEATING SYSTEM
Estimated Actual
Cost Cost
A. Purchase of Solar Hardware
Installation plans and specifications $ 700 $ 700
128 Model 2001 Solaron Collectors 29,853 29,853
1338 foot capstrip and seals 3,231 3,231
Custom air handling unit 3,774 3,774
Custom water preheat package 207 207
Less credit for direct shipment (L,747) (1,747)
Cost of shipment 882 908
Additional materials for installation m—— 411
Subtotal $36,900 $37,337
B. Construction of Solar Heating System
Site preparation $ 500 $ 500
Collector support structure 21,650 21,650
Rock storage wunit 3,737 4,948
Collector installation 5,000 7,382
Construction and installation of ductwork 9,741 11,711
Intercomnect wiring for solar & back-up system 2,000 2,000
Installation of water heating system
(to be paid out of contingencies) —— 1,247
Wiring of solar system
(to be paid out of contingencies) — 3,043
Contingencies 2,500 —
Subtotal $45,128 $52,481
C. Project Supervision
Direct labor and overhead $ 1,664 $ 1,960
Supplies and expenses 200 125
Travel 300 —
Subtotal S 2,164 $ 2,153
D. Field Inspection and Acceptance Testing
7 of System ' o s 2,500 S 1,962
E. Imstallation of Data Acquisition System
Preparation of updated drawing of solar '
heating system $ 450 $ 450
Installation and wiring of sensors 6,437 6,948
Project supervision 189 189
Subtotal $ 7,076 s 7,587
TOTAL $93,768 $101,522
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WHAT WE WOULD DO DIFFERENTLY IF WE WERE TO DO IT AGAIN

The biggest problem with the Scattergood School project was the lack of a

built-in mechanism that would permit direct interaction among the various

subcontractors at crucial stages of construction. In order to alleviate

this problem, we would do two things differently the second time around.

1.

2.

There would be a one-day, pre-bid conference for all the subcontractors
concerned. It is particularly important to have the solar hardware
subcontractor specify exactly what he will -supply and what must be
furnished by others. Blueprints would be explained, materials and con-
struction methods would be gone over, and each phase of the project
would be discussed. As a result, subcontractors would have a clear
idea of what they would have to furnish and the things they would have
to do. It might be argusei that all of this occurs during the Design
Review» By then, however, at least in our case, it was too late.

Bids had already been submitted and accepted and construction had begun.
There would be a much greater insistence that building subcontractors
interact directly with the solar subcontractor when confronted with dif-
ficulties or when making important decisions. Perhaps a line item in
the subcontract for telephone calls would facilitate such commmication.
The pre-bid conference also would lay the groundwork for this kind of
interaction. Direct cormnication would Have avoided a nurber of
schedule delays, poor decisions and outright mistakes that had to be
corrected during construction. It would have saved the project manager'
a great deal of time serving as a go-between and would have made the

project nin more smeothly.

e - G T
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INTERIM PERFORMBNCE CRITERTA

CERTIFICATION
CONTRACT No. EX-76-C-01-2386
DEMONSTRATION CONTRACICR SCATTERGOOD SCHOOL

SYSTEM IOCATION

WEST BRANCH, ICWA 52358

SYSTEM TYPE

SPACE HEATING AND HOT WATER

I certify that this solar system camples with the IPC Document No. 98 MI0C01

L J
CERTIFIED BXEf: EEZD&; “ e 00 Q0

Authorized Representative
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BUILDING DRAWINGS
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APPENDIX B

DESIGN AND SCHEMATIC DRAWINGS OF THE SOLAR HEATING SYSTEM
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APPENDIX C

AS BUILT DRAWLIGS OF THE SOLAR HEATING SYSTEM
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APPENDIX D
WIRING DIAGRAMS OF THE SOLAR HEATING SYSTEM
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APPENDIY, E

SEQUENCE OF CPERATIONS OF THE SOLAR HEATING SYSTEM



SCATTERGOOD_SCHOOL

SEQUENCE OF OPERATION

WINTER OPERATION

Place "Summer-Winter" switch in "Winter" position and set time delay relay at three

minutes. When there is a 45 degree F temperature differential between the collector

‘outlet temperature (Tep) and the collector inlet temperature (Tcj) the &T relay is

energized (cut-out differential 30 degrees F). This closes the damper (MD-4) from
the heat storage to~the inlet of the air handling unit and opens the damper {MD-3})
from the collectors to the AHU inlet. The damper (MD-1) from the discharge of the
AHU to the heat storage opens and the damper (MD-2} from the AHU discharge to the
heated space closes. Simultaneously, the AHU fan starts and if thezwafer in the
storage tank is below the set-point (140 degrees F, adjustable) of the temperature
controller (Ty) the circulating pump will run after the time delay cycle. When the
space thermostat calls for heat at this time, MD-1 closes and MD-2 epens to direct the

solar heated air through the building space.

When the AT relay is de-energized (no solar heat °
available from collectors) and the spacé thermostat calls for heat the AHU fan with

run and'usé the heat from storage if the storage temperature is above 90 degrees F
(the set-point [adjustable] of Tg). In the event that the storage temperature is uhave
90 degrees F and the air from storage is not enough to off-set the-bui?ding heat 16@5
the second stage heating circuit in the thermostat will make whén the space temper.
drops approximately 1-1/2 degrees F below the set point of the fifst.stage. This wf?'.
stop the AHU and bring on the auxiliary heat {unit heaters).. If the storage temperetu- .
is belew 90 degrees F the AHU wili'rémain'off'and the auxiliary heatingvsystem will o
automatically controlled by the first stage heating circuit. Buring "Winter" operation,

manual dampers D=1 and D-3 shall be clesed and Da2'open.
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SCATTERGOOD SCHOOL

SEQUENCE OF QPERATION
2.

SUMMER OPERAT ION

Place “"Summer-Winter" switch in "Summer” position and set time delay relay at twenty
minutes, The system shall be energized by differential control as in "Winter" operation
The heat storage box is bypassed by removing D-3 and installing D-2 with D-1 left
closed. The motorized dampérs'will operate as if storing heat as described above and
the fan and pump will run after the time delay cycle is completed. The system will

shut down when the water in the storage tank reaches the set point‘of Ty- If the
inselation is relatively low the system will shut down aﬁ the differantial control
befﬂre-Tw is satisfied. The time delay relay will prevent shert-cycling. Manual

damper D-1 can be opened to vent the collectors and the system power shut off if there

is no need for hot water preheating ¥n the summer,



APPENDIX F

MAINTENANCE INSTRUCTIONS FOR THE SOLAR HEATING SYSTEM




F I U T T

e R S R

MAINTENANCE INSTRUCTIONS

The follewing items should be performed semi-annually: |
1. Inspect V-belt and sheaves for wear, check belt tension.
2. Inspect damper 1inkagé.
3. Clean or veplace filters (more frequent if required)
4, 011 pump metor with #20 non-detergent oil - do not over lubricate.

5, 011 AHY blower motor with #20 non-detergent 011 - do not over lubyricate

The following is to be done on annual basis:
1. Damper motors - lubricate the felt pads located on each of the motor

bearings and on the twoe shafts in the gear train with #10 non-detergent

oil.
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SUBCONTRACTORS ASSICIATED WITH THE CONSTRUCTION OF THE SOLAR HEATING
SYSTEM

1, Solar Solaren, Inc.
300 Galleria Tower
720 South Colorado Boulevard
Denver, Colorado 80222

2. General Modern Metals, Inc.
P.0O. Box 711
Muscatine, Iowa 52761

3. Structural Erection Quality Builders
' Route 4
Box 120
Muscatine, Towa 52761

5. Concrete Franz Construction Company
- P.0O. Box 209
Iowa City, Iowa 52240

6. Electrical P and S Electric
1029 Hershey Avenue
Muscatine, Iowa 52761

7. Sensor Installation Titronics, Inc.
" P.0.. Box 2202
Iowa City, Iowa 32240
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APPENDIX H

ACCEPTANCE TEST OF THE SOLAR HEATING SYSTEM
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SOLAR

C

Soi

LA ON SCATTERGOOD SCHOOL ACCEPTANCE TEST PLAN

ECIV RN S Vs S

A visual inspection shall be made to assure ducting furnctionally conforms
to the plans. Manual dampers D-1 and D-3 shall be closed and D-2 open. Space
thermostat heat anticipators shall be set with first stage at 0.10 amp and
second stage at 0.10 amp. Set thermostat so there is no call for heat. "Summer-
Winter" switch on control panel shall be placed in the "Winter" position. System
power shall be turned on. If solar energy is sufficient to activate thea T
controller the AHU fan and water pump will start and run in the storing heat mode.
(If solar energy is not available disconnect Tco lead to simulate). Static pres-
sure and temperature shall be measured in the collector iniet and out]ét ducts
and at the heat storage inlet and outlet ducts. The collector AP will be used
to estimate the flow and the fan spead will be adjusted accordingly if required.
Fan motor amperage shall be measured. ! a

The space thermostat shall be set to make the first stage of heatina. This
will reposition the dampers shifting the solar heated air into the buildino space. |
Static pressures, temperatures and amperage shall be measured in this mode.

Jumpering Tco terminals (or opening Tci) will simulate no solar eneragy avai]-g
able at the collector. The system will then go into the heat from storaae mode ’
Static pressures, temperatures and amperage will be recorded. Adjusting the
set point of Ts upward to the air temperature out of storage will simulate the
storage temperature dropping to the normal set point of 90° F. When Ts sw.tches

the solar AHU will stop and the unit heaters will start and maintain the set point

of the first stage of the thermostat. Ts shall then be reset down to place system

back in the heating from storage mode. Increasina the set point of the space

A 14V [0 NVER IORN O 85,0




space thermostat to make the second stage of heating simulates a fqrther drop
in space temperature indicating the heat taken from storage is insufficient
to offset the building heat loss. This will shut down the solar AHU and start:
~ the unit heaters. Jumper shall be removed from Tco.

"Summer" operation for prefeating water shall be tested by removing
manual damper D;a and installing D-2 to by-pass the heat storage unit and
placing the "Summer-Winter" switch in the “Summer" position. Static pressures,
afr temperatures and amperage shall be recorded. The aquastat, Tw, shall be
reset down so that the set point is below the water temperature (ff water témp;
erature is below the minimum set point a lead can be‘diSCGnnected). This will
simulate the water temperature rising to the set point and will stop the pump

and AHU fan.

H-2
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NCCEPTANCE TEST PTAN DATA SHEET FOR SCATTERGOOD SCHCOL

. Visual Inspoction

A. Ductwork configuration OK
B. Placement of dampers OK
C. Other OK

IT. Winter--storing heat mode

collector collector heat storage heat stor—
inlet outlet inlet age oublet
1 A "'0-..12" woco “OQLI'O" +0-38" W.C. +0.01"
Static pressure .7 TAP = 0.28" W.C. AP = 0.37" W.C.
Temperature - - —— -
Calculated air flow Air flow was measured in store-heat-from=

(showing calculations) collector mode, Air flow in other modes
was calculated from data obtained in this mode. See attached sheets.
Fan motor amperage 12.6 amps
Synchronous operation of s
AHU and water pump? ¥

ITT. Winter——heating from collector mode

collector collector
inlet outlet
Static pressur “0-20" W.C- -0-52" W.C.
presstre AP = 0.30" W.C.
Temperature - -
Calculated air flow 4870 cfm
Fan Motor arjerage 12.5 amps
Synchronous operation of _
AHU and water pump? yes
V. Winter—-heating from storage mode
heat storage heat storage
inlet outlet
Static -0.13" W.C. -0.68" W.C.

Temperature

——— -

ORIGINAL PAGE IS
OF POOR QUALITY
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ACCEPTANCE TEST PLAN DATA SHEET (Cont.)

v,

VIII,

Winter--heating from storage mode (cont.)

heat storage heat storage
inlet outlet
Calculated air flow 5500 ecfm
Fan motor amerage 14.1 amps

Water pump off when AHU on?  Yes8

Sgmer mode

collector collector
inlet outlet
. -0.06" W.C. -0.37" W.C.
Static pressure 0 064_9 -_-_G(), 311:0
Temmperature = -

Calculated air flow K780 cfm
Fan Motor anerage 12.4 amps

Synchronous operation of . yes
AHU and water pump? )

BHU and pump on when aguastat yves
settiny above water tem=
peratwe?

AHU and purp off when aguastat yes
setting below water tem-
perature? :

Unit heater operation mode

Heaters onwhenTs raised to air temperature out of storage?, Wiring to unit
heaters not mompleted. Contrel circuits functloning properly.
Heaters on when building thremostat raised? '

Water pump,and- AHU off when heaters on? Yes

 prevent the system from short-cyecling in summer water heating mode.

The sequence of operation and wiring diagram have been revised to show
this. A
Statement of acgeptability of system |

See attached copies of "items to be corrected" dated 20 May and

14 June, 1977.
H-4
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AHU MoToR DATA

FAN DATA

SCATTERGOODY S CHWooL.

LQUIPMENT DATA

Ty

Hyw. PREVEAT

;»/“C.on.

Y
8|

@i

MD-4

MU-B

TR - e 5
“em B

HEAT SToRAGE

>

Afd

i . ' o

BD-}

MAKE © PAYTON MoDEL SXALTel

— le
- ]

FRAME LIBAT HP

3

VOLTAGE ""5/206'3;-50 Anvs 30/.5_’1 PRaSE V SERVICE FACT, 1.
RPm 1740

MAKE, DAYTIN
RPe

1410

SUEAVE

ZVvP S X {'B"”

MoDEL BC o4 D

SHEAVE 2BK Tod  hxi%ie

BEWS

2 -4Ls51

MOToR AMPERES AND STATW, PRESSURE ("'W.C._) FOR VARIOUS MODE S

>

STAT1C PRESS,

2
3
M.

SUMMER oPEg,
{(w/ €R pEATING)

12.4
-
- o\"

MEATING FRorm

S5ToRInG HEATIMNG FRom
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AR FLOW CALCULATIONS

IN S TORING NEAT MADE A4AS10 CEM

MEASHURED AR FLow
STORAGE AP = 0.37"w.c

CorLreEctor AF = ©0.28"w. ¢, .
USING Twe FoLLowinsé “RELATIONSHIFS  oF Flow RATE S AnT>
STATIC PRESSURE DROPS THE FLow RATES FO'E. OTHER. WMUDES

ARE OBTAINETD ¢

COLLECTORS °, STORA GE

APy _ [ CEm ,_)"“ AP, C‘_FM,)z
AP, CFm, AT, CFM,

HEATING Fgom SToRALLES "

. 37" _ [4s10 =

55" CEM
4510

(.6 721 = e

.82 cFrm= 4510
C.Fm = S500

HEATING TROM COLLECTOR

L%z \ CFm
1.5 £S5 \O

875 TFm
G265 cem = 4510
LEMm = 48770

SUMMER WIATER. HEATIWG

.29 (45,.@_ S-:g

31 N\ CFm
V757 — 4512
| %32 CFM

LGARS (Em 2 4SO
CFm= 4780 4 4
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APPENDIX I
REPORT ON GRAIN DRYING MODIFICATION TO SCATTERGOOD SCHOOL SOIAR HEATING SYSTEM




REPORT ON THE GRAIN DRYING MODIFICATIONS TO
THE SCATTERGOOD SCHOOL SCLAR HEATING SYSTEM

Introduction

In the summer of 1977, Scattergood School was invited to
participate in a research project on solar grain drying directed
by Dr. Carl Bern, a professor in the Department of Agricultural
Engineering at Iowa State Univerzity. The project would involve
adapting the recently completed solar heating system, built as
part of the National Solar Heating and Cooling Demonstration g
Program and vsed to heat the school's gymnasium, so that hot air i
from the collector could be directed into a 6,000-bushel grain
drying silo. Air temperatures and the moisture content of the
grain, in this case, ceorm, would be monitored. The necessary
changes to the existing system would be relatively minor and would

not affect its primary operatiom.

Industry was interested in the experiment. The Butler
Manufacturing Company, a leading manufacturexr of grain storage
and drying apparatus, was willing to furnish the school a new,
6,000-bushel StirnAtormM'grain-drying silo at a considerable
reduction inm cost. Scattergood felt the opportunity was
attractive, and requeated permission of their Contracting Officerts
Representative (COR) to make the required modifications. The
COR supported the school's request, and permisaiéh was granted
under the following conditions.

L. The grain drying system be operated only when the
gymnasium and the rock storage system do not require heat.

2. Ambient air rather than air from the gympasium comprise

the cold air intake during grain drying cperations. -

I-1
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3. Three govermuent-furnished sensors to monitor inlet
temperature, outlet temperature and volume of air flow during
grain drying operations be installed in the new ductwork and
connected to the existing Site Data Acqisition Subsysten.

. The grein drying project have no cost impact on the
main project. |
The school agreed to these conditions, and the grain drying

system was constructed during October, 1977.

Deseription of the System

The grain drying system consists of a 6,000-bushel Bu:ler

Stir-Atorm

grain drying silo equipped with an air heater and

e1 air handling unit. Air is drawn inte the bottom of the silo
by a 5 hp fan with a capacity of about 8,000 cfm. A propane
heater, positioned immediately after the fan, provides additional
heat when needed. Air from the solar collector enters a short
distance from the fan intake. The 5=inch gap between

the end of the solar ductwork and thé fan housing permits addie-
tional, ambient air to be introduced. The silo is located

ebout 35 feet wit of the gymnasium.

The following modifications were made to the existing
gsolar heating system.,

1, A 2-ft diameter duct was connected to the hot air
ductwork leading to the gymnasium at the place where the duct
makes a 90° bend from horizontal to vertical and ascends t-
enter the gymnasium. Two new slide-gate dampers were intro-
duced, one in the new duet 2lese to fhe point of attachmen'

and the other in the gymnasium duct about one foot above ti = <™,

Z-2
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2. The new hot air duct was extended through the west wall
of the "A-frame" (the enclosure formed by the collector and the
south wall of the gymnasium) and further extended to the grain
drying sileo. The duct was wrapped with fiberglass insulation for
its entire length and, where cutside, wrapped with a double layer
of 6-mil polyethylene £ilm.

3. A 2-ft diameter air return duct was connected to the
existing ductwork where the top and bottom cold air return ducts
coming from the gymmasium join. Three additional slide-gate
dampers were introduced-~one in the nmew duct close to the point
of attachment and the other two in the upper and lower gymnasium
alr return ducts near where they join.

L. The new air return ducf was extended through the west
wall of the A-frame and projects out about 4 inches., It is
positioned directly below the het air duct. |

The opening in the west wall of the A-frame around the ducts
wag closed with a piece of exterior siding; small cracks were
sealed with fiberglass. OCovers for both ducts were made. they
are in place whenever the grain drying system is not in operation.

A schematic diagram of the system, with alterations

- marked in red, is shown on the next page.
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Figure 1. Schematic Diagram of the Altered Solar Heating System

Operation of the Grain Drying Si:stem in 1977

The solar grain dryer saw only limited used during 1977.

Tabulated below are the times the system was in operation.

Date Fan On Fan off Time in.UBe.(hr)
October 28 .- 1150 pm 2:40 pm - 0.83 |
_IJovwb&_ll 1L:45 am 12:50 " 1,68

" 13 1:00 pm 4:30 © 3.50
" 13 10:00 um 5:10 M 7.17
w17 12:45 pn 5:00 ¥ 5.25
" 18 10:30 am 4:00 " 5.50
2 21 1:30 pm  2:30 M 1.00

The moisture content of the corn was reduced from about
19.2 to 18% during this time. No supplementary heat was used.
On December 22 the corn was frozen by blowing through cold,

ambient air, In this condition the grain should keep until

T-¢
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Spring. At that time we plan to use the collector to complete
the drying process, lowering the moisture content of the corn
to about 14 %. We anticipate that by this date the £low and
temperature sensors will be installed go that we can measure

accurately the total solar energy used.

T4



APPENDIX J

PRODUICT LITERATURE FOR COMPONENTS OF THE SOLAR HEATING SYSTEM



Because the informatien originally inciuded on pages J-1, -2, J-2,
and J-4 is copyrighted (1976), these pages are deleted from this document.
For Solar Collector information, contact the Solaron Corporation, 4850 Qlive
Street, Commerce City, Colorado, 80022, or phone 303/289-~5971. The
reference is to the Air Type Solar Collector, series 2000,

J-1 - J-4



I | - — e
INCET c'/é..

~ ALER P E c e !

INSULRTION , 7 "7k / é
. _ E

ACCES" ey | FE

. ' ’ . - !_,
“wonod ™ '
’I —— ,ﬁ\_ é‘-.—‘ - ]-‘—./ - ,
B
. . ' ‘-
: ' + - h - .
:, i + i . ; . ’ ;

©
kY

Tk dr i 0 & A Y A AT I

J by

o TR AN LT

3 3 - 1 -
63; . - =l ,
: - - . e’F sj
: ¥ L:-——-?-.——.—._:‘-—-.l—_l_ E"“ i:rrq-

3 ff A
: e-] 1 L2 a_" 3 H

DAMPER T78  fae— g e e 7 o]

¥ [

l‘ -‘

S

OF POOR QUALITY.

ELT WY S73

|
'- | ‘ . ORIGINAL PAGE IS - !
_ S | ;

l

a

|

i y -

Job Name: S'C’AJ"' 7E ,E’c:é?cﬁ’@ aC‘MﬂéM Oy . FAN .} - MOTOHR.
bob Mo £an.Size: €9 inp =
Address. WEST 5244('// fowiAd 4 Class. /. legpm /7SS
Epginest:.. . e = JCEM: S2OQ A Valty: 230, Y60 :
lﬁgntracmz. . ,_ o isp /T _ Cyele;, GO AL
Pag o Airpensity: 975 | Phasec /
tag o | BEM TS0 M .‘,;‘
_iBHe. =52 e X

K toww &7 ..'_'G:‘!-*’
) m"’t r‘c’“ 3 /
Sl X

5

“ rr.‘-':':.ahr:nai‘u pt

LR T

S0O0 CEnr SLAE v
T s RAACE o




i — . BELT-DRIVE UTILITY BLOWERS N
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12 o 24!/2” NON-OVERLOADRING GLOWERS

Flay-Blade, Bodoward-ngline ¥Whsa!

Features flal-blade, backward-incling wheel that delivers up to
10,380 CFM. Wheel operates with deep venturi cone thot -
matches blower inlel confour. Designed for low 1o medium
static pressure hesting, veniilating, kitchen axhousi and simitar

‘ ;r;; o systems with high efficiency end low noise level. Molor con not
il be overlsaded at a given RPM ond horsepower, regardless of
AR amount of static pressure applied to the system. Has oll the
(. built-in, quality features specified on page one, Shipped less
. mator, pulleys and belis, Opiional mc:tr.hmg weuthur covers
listed on lallowing page.
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-M436 AND M836 ARE SPRING RETURN

DAMPER MOTORS FOR RESIDENTIAL
AND LIGHT COMMERCIAL APPLICA-

- TIONS IN SERIES 40 AND SERIES 80

CIRCUITS.

0 Motors provide 2-position zone control.

t1Used to eperate outdoor air dampers for
combustion er makeup air, changeover
dampers for heating and cooling systems,
minimum position dampers for ventilation
and similar applications.

0 Damper motors have an internal spdt switch
for controlling auxiliary equipment, edditional
motors, or to provide a burner interlock
switch.

0 143¢ models require 120 or 240V, 60 Hz
supply; M836 models are for 24V, 60 Hz
supply.

2 Case and cover on all models.

01 Spring returns the motor to the start posi-
tion in case of power interruption or failure.

0 Hexmyonal output shafts on both ends of the
motor with rotational direction stamped on
the motor case.

0 M436A and M836A are equipped with a
thermal breaker for everload protection during
the lifting stroke or if the motor becomes
stalled.

O M836A with bracket, Part No. 128499,
directly replaces the M87A Damper Motor.
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TRADELINE MODELS

Tradeline mcdels are selected and packaged to provide ease of stocking, ease of handling, and maximum’

TRADELINE MODELS AVAILABLE:
MA4Z6A Damper Motor—120 or 240V, 60 Hz.
M8364,8 Damper Motors--24V, 60 Hz.

ACCESSORIES INCLUDED: Mounting brackets, Part
Nos. 126809, 128336, and 128499, and bag

replacement value. Tradeline model! specifications are the same as thosa of standard models except as noted below.

assernbly containing the drive bushings, adapter,
and coupling necessary for direct drive applications
and the crank arm lever and ¢lamp n"‘cesaary for
crank arm drive applications.

ADDITIONAL FEATURES: Tradeline pack with cross’
reference label andg .. «.ction sheet.

MODELS (also refer to Table I):

M436A Damper Motor-120 or 240V ac, spring
return motor for use with 2-wire thermostats
or other spst controllers. Includes internal adjust-
able spdt switch for controlling auxiliary
equipment,

MB36A Damper Motor—24V ae, spring return motor
for use with spst controllers without heat antici-

pation. Includes internal adjustable spdt switch
for controlling awdliary equipment.

M836B Damper Motor—24V ac, spring return moter
for use with spst controllers. If circuit has ther-
mosiat heat anticipation, the anticipator should be
sot at 0.75 amp. Includes internal adjustable spdt
switch for controlling auxiliary equipmen..

AMBIENT TEMPERATURE RATING: 3210125 F [0to
52 CJ.

FINISH: Gray.
DINMEMEIONS: See Fig. 1.

UNDERWRITERS LABORATORIES [NC. LISTED
{14364, M83GA): File No. E4436, Guide No. XAPX,

STANDARD MODELS

AUXILIARY SWITCH RATINGS (in amperes):

120V AC | 240V AC
Full Load 2.2 36
Locked Rator 43 2 218

Pilot duty: 40 VA at 120 or 240V ac.

AUXILIARY SWITCH ACTION: Spdt—normally open
{R-B) contacts close ch_mng the power stroke and
open during the return stroke. May be adjusted to

operate at any point between § and 70 degrees of

motor strole.

AMGULAR STROKE: 75 degrees.
WEIGHT: 41b,, 10 02. { 2,1 kg].
CFPTIONAL SPECIFICATIONS:

1. M436A with ¢rank arm, -

2. 50 Hz M436A Damper Motors far international
applicatioas. Models for 220 or 240V ac, with 50 sec
opening stroke, 25 sec closing stroke. Ineludes ground
and cover screws and 764001 Bag Assembly., -

3. 50 Lz MB354A Damper Motor for international
applications. Model is for 24V ae, with 50 sec opening
stroke, 25 gee closing stroks. Includes ground and cover
screws and 7640JL Bag Assambly.

{eontinuad on page 3}
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TABLE(

MAKI-
NOMINAL NOMINAL BREAK- |. ‘
mopeL [VOLT' | CURRENT POWER Loas | Away foreming|crosingfDARTT
NUMBER é‘; E’ (AMP) WATT) ronone|TORQUES TIMED | Timgl | BLEH
160 HZ N N INGIHOLDING| OPENING|HOLDING o ] 1LBAN E

vz 1120 | 037 012 370 85 | 20 0 F0sec | 2Bsee | 13
- 240 0.19 0.06 27.0 8.5 {nominal) | (nomina!)}  sq it

=

ME36A | ‘24 | 185 | 06 27.0 8.5 20 s | SUsec | 2Gsec | 13
(nominal} { {nominall} sq ft
M8368 | 24 | 1.34 0.73 20.3 11.2 15 30 25sec | 255 10
{nominal} (nomma!) sq f2

2Breakaway torgque is available to overcome an ocecasionally frozen or seized dampe: or valve. THE MD!OF% MUST
NOT BE USED CONTINUDUSLY AT THIS RATING. '

b4 sec maximum.

ACCESSORIES:

1. 16254AC Bag Assembly -mounting bracket, Part

No. 128499, and

screws (see Figs.

2 and 6).

2. 7640JE Bay Assembly —drive bushings, adapter, and
coupling for direct drive (Figs. 4 and 7).
3. 7640JL Bag Assembly—clamp and crank arm lever

{for crank arm drive). Refer to Figs.

5 and 6.

4. 7640JM Bag Assembly-mounting bracket, Part
No. 126809, and screws (Figs. 3,4, and 7).

5. 7640JN Bag Assembly-mounting, bracket, Part
No. 128336, and screws (Figs. Zand 6}

6. 4074BRU Bag Assembly-—extension arlapter ang
screws for mounting Q607 Aumliary Swtah to K456

Damper Mator.

7. Q298B L.nkaga—-damper schily anns, bushlngs.
1/4 inch [6.5 mm] steel rcd. and bagl ;omt LES embhes

{Fig. 6)-

FROMT ViEW

5
43 :1|7.51_..I

17
l--- 5L (8850 |
Lt

OFEN*_* L1LOSE.

Pho| | b
v U i A = 3{2 124]
| : R '
' £ er N e e
| E . 3%
] | 141 5] 13 / 23
L ashi e
KNQCKOUT FOR 'li 1 W5
172 . CONDUIT oy {151 " (a7 j2eb é,gthL?.;,rf I
té\ ® o— ’ - -
141%1\ | ‘.
P 1 i (4351
33 195.5) . ~l
o @ AGIN £
. ‘%:n OF p AL PAGR IS
09):] _
5 | "y Q AL R
[ 451175 | IT,Y\

-

BRACKETS].

© FIG, 1-DIMENSIONS OF M436 AND MB36 DAMPER MOTORS,
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LOCATION ANL MOUNTING

: —\MPORTANT —— :
Mount M436 and MB36 motors with shaft in
herizontal pesition.

Locate as near as possible to the equipment to be
controlled. Mounting brackets and bag assemblies for
direct drive and crank arm drive are furnished with
-Tradeline medels of these motors or may be avdered
separately if required for the installation. Refer to the
Accessories section for specifications, Figs. 2 and 3 for

dimensions, and Figs. 4-7 for installatien drawings.

CLAMP

- COUPLING

ADAPTER
FOR
| DaMPER

BUSHING
FOR | /AN,
{6,% mm]
‘DAMPER

“ BUSHING
e i
T DAMPER SHAE T

348%C

FIG. 4-EXPLODED VIEW SHOWING HOW TO
MOUNT 7640JE DAMPER SHAFT COUPLING
AND 7640JM MOUNTING BRACKET AS
SEMBLY TO MOTOR,

Page
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1 CLAMP AND CRANMK ARM LEVER ARE DESIGNEDR TO FIT
TIGHTLY TOGETHER. IF RECESSARY, TAP THESE PARTS
TOGETHER PRIOR TO MOUNTING ON MOTOR TO ENSURE
TIGHTNESS.

ELE: 1]

FIG. 6—EXPLODED VIEW SHOWING HOW TO
MOUNT 7640JL CRANK ARM ASSEMBLY
TO MOTOR.

76011
CRANK ARM
ASSEMBLY

BRACKET
128134 OR
128449

. RRACK ET/

126809

Q2988

LINKAGE /Ty

A ASSEMBLE 7640J1. CRAHKARM ASSEMBLY TO MOTOR AND 0298B LINKAGE TO'
CARPER. ADUUST LENGTH CF STEEL ROD AS HECESSARY OHE OWER
CRABKARM IS NOT RECESSARY AND MAY BE DISCARDED

FIG. 6—~OFFSET MOUNTING WITH 764041 CRANK
ARM ASSEMBLY AND (12988 LINKAGE.

BRACKET
126609
JE0IM
AISEMBLY}

FIG. 7-DAMPER MOTOR DIRECTLY COUPLED TO

DAMPER  USING 7640JM  MOUNTING
BRACKET ASSEMBLY AND 7640JE DRIVE
COUPLING ASSEMBLY.
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All wiring must comply with applicahle loral codes,
ordinances, and regulations. Refer to Figs. 8 and 9
for typical hookup diagrams and toinformation Yospished
with the system equipment. '
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- ADJUSTMENT AND CHECKOUT -

AUXILIARY SWITCH ADJUSTMENT

The internal spdt auxiliaty switch of the M436/MB836
can be adjusted to operate at any point between 5 and
70 degrees of the motor stroke. It has a 1-2 degree
nonadjustable differential. The switch makes R-B
during the power stroke (motor shaft moves in direction
of the OPEN arrow on outside of case).

Power the motor so it runs to the open position.
Note the point of the motor stroke at which the switch
operates (audible click, or check for continuity across
R-B terminal). If switch operates correctly for the
application, proceed to check out the installation. If
the switch nceds to be adjusted, proceed as follows.

1. Determine the number of degrees that the switch
cam must he adjusted to operate switch at the desired
point of motor stroke.

IMPORTANT
Switch should not be adjusted to eperate closer than
5 degrees from ends of the motor stroke.

2. Remove motor cover.

e
BTN

ERE N

o CAUTION, R
ly while” adjusting the "

A . R
o, THzehnmect . power sup
owericieam: M

PR RS UL R S . S

D

4

A ‘,‘f .

3. Insert a scrowdriver in a slot in the switch cam
{white plastic) lgcated near the cénter of the moter.
Refer to the cutaway view, Fig. 10. Each slot in the

cam equals approximately 20 degrees of motor rotatien.

4. Select a reference point and mave cam the carrect
number of degrees as follows.

a.  To adjust switch to operate nedrer the open
{maxinmum rotation) motor position, move cam
in direction of the CLOSE arrow on outside of
motor case.

b, To adjust switch to operate nearer the closed
motor positien, move cam in direction of the
OPEN arrow on outside of motor case.

Repower the motor and check point at which the
switch makes and breaks. Readjust if necessary.

FiG. 10—USING SCREWDRIVER TO ADJUST AUX-
ILIARY SWITCH CAM. ‘

CHECKOUT
Operate the motor through its complete open-clese
stroke. Be prepared o release one of the previously
tightened linkage connections, if necessary, to prevent
damage. Check for proper operation, making sure that the
iinkage dees not bind and that the motor travels
smoothly through its fully open and closed positions.
If there is excess length of linkage rod, cut it to size.
Make necessary minor adjustments until desired
operation is obtained, and tighten all nuts and setscrews.
A motor checkout should prove that: '
1. The motor operates the load. o
2. The motor responds properly to the controller.
3. There is no binding of the linkage or motor
stalling at any point of travel.
If motor does not operate properly, check for proper
.voltage or mechanical binding -in linkage or damper.

To insure long life, lubricate the felt pads located

on each of the motor bearings and on the 2 shafts in
the gear train annually. Use Anderol 465 or equivalent.
DO NOT OVER LUBRICATE.

HOMEYWELL MINNEAPOLIS, MIHN 55400 IITERNATIONAL Sales Oflices in adl principal citves of the world  Manufagtuning 1n Aasieali, Canisda, Finland. France, Germany. Japan
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Honeywell

The BTY Savers Keep Air Flow Under Control

Cut Heating/ Coaling Energy Costs

Using louvered dumpers to control air flow in a
temperature control system is a concept as old as air
condiiioning itself. Honeywcll's excellence in the field of
temperature control continues with the high quality line
of Moduflow dampers. The difference between
Honeywell's modern, well engingered dampers and
others in use today is as great as the difference between
modern freon compressors and the early ammonia
machines.

Moduflow dampers are designed with ihe needs of the
final consumer in ming and enginecred to meet the most
demanding air flow control requirements. They are
manufactured in a factory deveted entirely to damper
praduction, ulilizing the most modern metal fabrication
machinery and processes. i

Features

All Honeywell dampers are designed to provide
economical air flow control, yet the D640 and De41
stundard Honeywell dampers cut in half the smount of

leakape allowed by an erdinary damper. When even more

stringenl requirements are demanded the D42 through
D645 low leskage Moduflow dampers cut leakage to one
half of one percent of the rated flow. With these features
Honeywell dampers can keep costly healing and cooling
energy from escaping throvgh inluke, exhaust, or
fotfeold deck dampers.
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Modutiow®
Dampers

floneywell dampers provide two levels of
performance in the arca of pressure, velocity, and
leakage. The D640 parallel blade and D641 opposed
biade standard Honeywell dampers meet most
application requirements in these areas. However, the
N542 and D43 [ow-eakage Moduflow dampers are
available as explnined in the following text.

Low leakage Moduflow dampers allow for ultra-low
leakage while providing high velocity characteristics for
both high and low pressure applications. These dampers
utilize many parts common to the standard dampers but
important differences in construction give them

laomaonyrweil

characteristics needed (o meel the mosl demanding
requirements. These dampers are available as the D642
and D644 parallel blade dampers, or the D643 and 1364 5
oprosed blade dampers. The D644 and DG4S are
especially useful in smoke damper applications.

Honeywell’s Moduflow dampers have taken their
place alongside the thenmostat, conirol vaive, and other
precision contial devices thal go into muking up a
complete automatic control system, These dampers are
designed for vertical or horizontal mounting with precise
air flow control and superior construction as prime
criteria.

Close-tolerance,

performance.

Ded4l: OPPOSED BLADE MODUFLOW
DARPER LLUSTRATED. D640: PARALLEL
BLADE MODUFLOW BAMPER ALSO
AVAILABLE,

Axtes are holted through to blades
for easy malntenance and reliabliity.

Nine roll formed breaks provide jor
straight rigid biades.

Galvanlzed steel construction
_ throughout guords agatnst corrosion.

Accessibie, corrosion resistant Hnkage
means easy maintenance.

stalnlesy steel slde
seals Insure longer |life and consistent

Bearings avallable In nylon or Ollite
for minimum fricticon,

7 g

D643 & DE45: OPPOSED BLADE
INFLATA ILE SEAL MODUFLOW DAMPERS
ILLUSTRATED. D642 & D644: PARALLEL
BLADE INFLATABLE SEAL DAMPERS ALSO
AVAILABLE. -

77.5828
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Honeywell

Specifications

Honeywell dampers inclede the foflewing bigh quality
sapstruetion {oatures;
SIZES

o

\}‘

Bompers range fraom 8 in. (203mm) hiorizontal und vertical to

in, {1219mm). Size increases In two-inch (GTmim}
incraments. Requirements of more than 48 inches (1219mm)
are made up of conventiona! dampers coonected os
multisection units either vertiually or horizontally with easy
to install hardware. NOTE" Minimum size for opposed blade
dampers is 14 in. ¥ 14 in. {356mm » 356mnl.

FRAME

Horizontal members are toll formed 0894 fn. [(2.80m)
approx. 13 gavge] galvanized stesl chennel with “tripie U
tross section for extra {rame stiffmess. Vertical frame
members are rol! formed 094 in. {Z4mm). gatvanized stoel,
extra deep for frame stiength {sea Fip, 3),

1 i :
; Fig. T —Continuous Sprmg Siam]cs‘: btecl Side Seals Cut
: Fas ' . Leakape to s Minitrum, Promote Longer Seal
3 - Life, and Consistent Performance. ‘ BLADES

Al but the 124n, (305mm} dempers use §- or 8-inch {162 ar
203mm} blades or s combination of both, £ single 10<n.
{754mm) blade is used on 12+t (308mm) dainpers. Blades
art Tolt formed 062 in. [{(1.5mm) epprox. 16 gauge} stul for

blade rigidity.

The drive blade on DEAO/D64T dempars with a horizgntal
dimension of 38 inches (814mm) or larger s veinforisd with
a .062in. {1.6mm) stiffener plate, inflatubie seal dampes 0
inches (762mm} and larger hove ait blades ceinferced

BLADE SEALS

Biode ends are sealed with tighi-clemarce, apring stainless
steel cominuous seal strips. On standard Moduflow damyjes
the mating edges of blades meat with interlockine: farinad
steel edges. Closed cell neoprens foam edging 13416
5 x 13mm} is optional for mation edges. 144 '
dampars inflatable seal blads udnes 4re 2rponab Jm
fabric-reintorced neaprene rubber Yo insira mfaizum feakag
{seq Fig. 2).

e A R ey cort Tl Lt ol
%“.& :

HARDWARE

Linkage bracket and linkage comnecting reds {8718 in, (B
dia.} are zint plated stesl, All frunnios rods avo braso. So
strews and mounting bolts ere zint pioted. Bearings are nylm
{standard) with Qilite Dearings aptinnal.

5 F:g 2- Enﬂatable Seais Gwe Mmmum S{:dl Off at ngh
! Pressures.

Ty B it R T
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Moduflow®
Dampers

SPECIAL MODELS

1644 and D645 high temperature dampers are available for
high temperature applications such ss smoke dampers.
They ara constructed snd have characteristics similer to
D642/0643 low leakage inflatable seal dampers but have
higher tumperstura ratings.

AXLES

Al axles ard 1/2 in. (13mm) diamater zine plated stee!. Axles
are fastened to the blades with through-bolts. Drive blades on
all dampers have adjustable axles that can extend to 4 inches
{102mm) tieyond the frame.

Honeywell

FINISH

Galvanized stee! frame and hlades.

OPERATOR MOUNTING
Mounting fugs are furnished for internally mounted

pneumatic or electric operators. Drive blades festure
extendoble axles for external aperator mounting.

TEMPERATURE RANGES

D640-D643; 40 to 200F (40 to 93C).
D644 & DHAR; 40 to 400F {40 to 202C).

' U]

) s_g

1/4"HOLES FOR (a8)
BOITING FRAME 4

¥ Y

TO MICT OR :
. 35n
{76)
j:l
43

FRAMES
(t14)

TOGETHER IN
MULTISECTION
"a"FRAME MEMBER

INSTALLATIONS

EXTENSION AXLE
FOR EXTERNAL DRIVE
CONNECTION AND
FOR CONNECTING
MULTISECTIONS

EXTEND THIS SHAFT
OUTSIBE OF DUCT ON
MOST ACCESSABLE SIBE
FOR DAMFPERS THAT WILL
HAVE EXTERNAL DRIVE
CONNECTIONS

"A"' FRAME MEMBER

. 3"
e |
1/4 HOLES FOR

BOLTING FRAME
TO DUCT OR
FRAMES
TOGETHER IN
MULTISECTION
INSTALLATIONS

/ni

T7-5828~¢

Fig. 3—Frame Member Cross Section Construction and Dimensions in Inches (Mitlimeters).

© 77.5828
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Honevywell

- MAXIMUM PR%SS1:AE DIFFERENTIAL

DIR40/D641 - 3 in, we (76mm).
3642-D645 -6 in, we {152mm).

MAXIMUM APPROACH VELOEITY (Non-Turbulent)

064010341‘ - 1500 fpm (7.7 m/s).
DE42-DB45 - 4000 fpm {20 mfs).

VERTICAL BLADE CONSTRLUCTION

All models of Moduflow dempers are available with special
construction feotures for mounting with the blades in the
vertical position. A slight increase in leakage can he expected.

| g

ROLL FORMED FRAMES AND BLADES

These dampers are constructed of high quality masierial and
are manufactured with sutamated roll forming and automatic
welding maghines. This increases the consistency in quslity
and guarantees compleiely uniform dampers. The consistenca
in dimensions, sguare frames, and close tolerancez is
especially important {or multisection demper construction.

MULTISECTION DAMPERS

Individual Honaywell Moduflow dampers are constiucted in
“nominal” sizes ranging up to 48 inthes (1218mm) on either
measurement, in twe-ingh {(5tmm} increments, Fr:
applications requiring dampers larger than 48 inches
{1219mm} dampers are supplisd as multisection units {see
Fig. #4). Figures 4a and 4b show typical vertical and
horizontal expansion of pwo-section dampers.

ORIGINAL PAGE IS
OF POOR QUALITY

SiNE
QJ,,

Tr-TARY-L

Fig. 4—Multisection Damper Construction —ﬁg 4a—Vertical Expansion. Fig. 4b- Horizontal Expansion.
(Horizontal Blade).
3 77-5828
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Aoduflow® tioneywelt
~ Dampers -

'

.‘ —r -
,,—-! .
[
i gl ST
;.'.1*"»'?-,';;?.‘1.""}[‘..
K L{:._' .l'-_.: !
\1 L -
P % VT
. ] » .
wr S e E i
‘ Fig. 5—Drive Blade Axle Adjustment v
, Installation.

Multisection damper construction is made easy becavse the
flange and boit hole arrangement on Honeywell dampers is -
such that they temd themsalves to quick, easy afignment.
Figure 4 is @ typical foursection damper, constructed from
tour agual size demper segtions.

‘Domper blade motion s transmiwted from one horizontal
section to. another by use of interconnected drive axles (see
Fin. 6). Dlede motion is trangmitted vertically through the
use of interconnected drive linkages (sée Fig. 6).

Hondywell's dampers sre designed to minimize ‘installation
etfort and save time., The frame and blade construction
provides maximum squareness apd rigidity {see Fig. 3). The
flanged “B" frame members make bolting multisection
dampers together easier, They alse provide a convenient
means for duct mounting.

Moduflow dampers are packaged in 10 mil, polyethylene,
shrink pack with linkage snd corner protectors to prevent

damage during storage end hendling. in the case of L : . . J R .
. - mubtisection damper instatiations the SECTION ASSEMBLY T ey s’
KEY {Fig, 7) is visibie withdut ofening the package untilitis = & R SRS s -
timu to install that damper section, Fig. G--Aftuching the Vertical Section Drive Linkage.
77-5828 .
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Honeywell

oy

SECTION_ASS'Y. KEY |34 |38 -~ J-aﬁ-l-s-o»
ot e D o]
L e e e |
THE_INSTALLATION, |14 | IB [Hempt-rtets

h‘BHu

' Fig ig. 7—Sechon Assembly Key Label for Multisection

Dampers (as viewed from the downstream side).

This sectioh assembly key informs the installer not only of
the location of tha particular damper in hand but also how
many sactions (8 in examp!e} will make up the complete
Instal!atmn .

fI%NSTALLER-v . *
INSTALL DAMPER SQUARE
DO NOT TWIST FRAME Top
DOWNSTREAM S
. S!DE. | DRIVE BLADE
77-8028h

F1g S—Damper [nstallatlon Labels

.. The iabels shown in Figure 8 are also attached to the-damper

biades. Mounting the low leakage damper with the
DOWNSTAEAM SiDE labet on the proper side insures
maximum close-off and smooth operatior of the damper
motor. '

Tho INSTALLER label hds an important message for thig
instatler, Misalignment of the damper can cause twist in the
frame- creating bliade and iinkage bind, This in turn wil}
overfoagd the damper motor or render it inoperative.

" “Located an the bottom blade of Honeywati dampers is the

DRIVE BLADE fabel. It is important that the damper

- operator b8 connected to this blade only. Qn standard

dampérs 36 inches (914mm) and larger the drive blade is
reinforced to prevent twist coused from the torque of the
aperator. (Tha drive blede is the only biada reinforced on
stoncard dampers,) 00 low leakege damipers 30 inches
(762mm) and larger all hlades are reinforced.

RULES FOR INSTALLATION

| Damper blades must always be instatied horizontally except

in the case of the special vertical blade modéls of cach

damper Vemeal dampers are cunstruuted dlf!e:ently from

Moduflow”
Dampers

horizontsl dampers and the twu cannot be Interchanpnd.
Howaevar, instatlation pracedures for them is aimost the some.

To work smoothly dampers must be installed square and
plumb (flat),

Allow at least B inches (203mm) elearance front and back for
correct damper biade operativn.

Dampers targer than 48 inches (1218mm)} witt be provided as
multisection units.

Multisection damper installations larger than 86 inches
{2438mm) will require field fabricated bracing. The brace
should be from the damper framing neer tha center of the
assembly to the floor, ceiling beams, duct framing, or other
solid structural-member adjacent to the dsmper.

D0 NOT WELD MULTISECTIONS TOGETHER, use the
bolts provided,

MASK THE SlﬁE SEALS NEXT TO THE DAMPER
BLADES if field painting is raguired.

Dimension “A” always represents blade length {sither vertical
or horiZontal),

LEAKAGE

The design and eonstruction of 2 damper will determine how
much separation will exist between the blades and the frame.
Any saparation reduces the efficiency of the dampsr,

If a damper i§ not constructed with effcntive sealing
elements, the amount of leakage will be proportionel ty the
amount of ditfetentiol préssure spplied to the blade. Ceusing
the biades to twist by increasing the closing force bas littie
affect on reducing leakage.

However, closing force is important when a camprusios typ:
seal .is used. The forte available must be great encugh io
compress the seal from its first point of contact to ity lact
point of contact. This force must be stated for trua gomper
COMporisons.

The effect of damper leakage may bis to:

Decresse capacity of a unit;

Limit controfability;

Limit effectiveness of jsolgtion as in smoke demper
applications; .

Waste valuable energy.

J-2
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Moduflow"® Honeywel
Dampers

The leskage ratings of simple dampors average approximately BLADES ~ Constructed of 062 in. galvanized steel with ning
50 cfmfsn. ft. {0.25m3/sec/m2) with 1.5 in water static longitudingl “breaks” in the cross section to provide rigidity
pressurg. plus reinforcing of the drive blade,

BLADE SEALS — Mating edges of the standord dampers
meet with interlocking formed steel euges.

Provisions which Honeywell takes to insure minimal leakage Following are nominal leakage figures for the Honeywell line
on standard dampers are: of dampers:

-“* ; ‘ T T T ,,,{, Y _. ” bt ‘5' T S Ym "
e ‘ v mrm R DEA) CHARACTEP! TIL

‘r L e . P .;,' AR 1 ',‘ EAKA’“E IR S il o . x
CoelT D TencuE A B~ PER £0. T e O;‘GQ,C” piA 90 r.‘.} orw PR hREa

Cort .. smmi S ihben as' MR r i . v

N
$0 FT. OF DAMF’ER AREA(CFM}

'
L

prne péa'

; q ﬂ*Lsmct.em_-ﬂF PEC%FI@BAMP’ﬁ bEPENﬁS o THE HEIGHT AND
R wu}m RELAT:ON&HIP A8, WELL A5, THE AREA. THE SHADED AREA
6E oF Lsﬁmss ﬁ‘én AGIVEN AREA iy

Fig. 9—-D640, D641 Standard Damper Leakage Curve.
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‘Moduflow*

Dampers

Honeywell

" Table 1-Maximum Damper Operator Reting in Squarc Feot (Squara Maters) of Damper Aréa.

Damper ) 0840 & D§41 D842 & D643 _
Type Operation . Modulsting Service 2 Pas. Service Modulating Service 2 Pos. Service
Spring Tnim 1Bpsi M 18 psi FA 13psiM | 18psiM 10 psi M
Motar pi (kPa} | (B0 KPa) {125 kPa) (125 kPa) {90 kPa) | {125kPa) | (125 kPa)
MPI0IA 27 {15-50) < 2(2)‘ 2(2)* 2{2) 5L 160 15 (1)
" 3-13 (2090} : 4(4) 3.5 (3) 3(3) 303
" 510(36-70} © 35 i:ﬂ 414} 55 () 3(3) 3(3) 45 (4}
"o 743(5090) A8 55 (5) 3 (3) 4.5 (4)
oM 105(70408) | e 44 35(3) 3(3) 3(3)
MP0gB . 27 (16-50) B8 5 (5} 5 {.5} a(a)* 44)° 418
" 443(20801 ) oiee- . ] 8D 8 {7 707 TN
v B1003870) | . 8N 8L 12 (1.1} 7(n 7(7 10(8)
7-13 (50-90) TP 87 12 {1.1) (%) 10 (9}
“ 1045 (70-105) A B {7 8L7) S A A%
MP0SC 270150} .| BLMe. | BN 87 7N | 7L 107}
v 343 {2090) 12 (1) 12 (1) 10 L9) 10 (.9)
o 50035700 ] 12 12 i) 20 {1.9) 10 (9) 10{.8) 16 (1.5}
" 793060900 - | --.- 12 (1) 20 (1.9) 10(9) 16118
© MPI0SA . 7-13(50-90) - e 45 4.2) 45 (8.2} 36 (3.4) 36 (3.4) -
{MPSDAA w20 psi (60} (5.8) (60} (5.8) (60) (47) | - {60) (4}
Ao kPal m} - . o : ) B
MPO4B - 2.7 (15-50) 208* | wher | 2008 1501.4¢ | 15(1.4)
S 34342080) - 30 (2.8)° 30 {2.8} 25 (2.3) 25 (2.3)
oo TA3(5090) 3028 | 4542 | /23 | sies
~ MPD3A . 343 (2090 i 8Ln TR 718) 706)
f‘Z-Posiﬁﬁrn Force Limitation ‘
. Eteciric & Electronic Motor Damper fatings (th of Damper}
" . Damper Rating’ _
» Mnmr 0 mm stmha) D640 & DTS 0642 & D643
ME34, M734, ma3a {35 1b- in) 15 {1.4) 12(1.3)
M445, M745, M845, M94 (50 tbrin) 1 ICEN
MG44, M743, M944 (150 Ibin. 200 1 bearmgﬁmm AT 44) 35 (3.6

NOTES

B thein./fte closing torque to properly close tha damper.
2. Modulsting ratings are based on 2/3 of the abova torques and 2 psi {15 kPa) maximum offset and are ppplicable throughout the
performance renge of damper intended.
3. 150 tb-in. Modutroi® motor sizing limited by 200 Ib bearing load fimit,

1. Twe position ratings are hased ofi standard dampers requiring 5 Ib-in. 112 of closing torque and low ieakage dampers requiring

© *Trademark

77-5828
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Honeywell - Moduflow”
Was | Dampers

Table 1 iliustretes the maximum operator rating for various
pneumatic and electric damper operators. By referring to this
A ' table the installer ¢can determine whith operator or how
' many operators are naeded far & particular instatlation.

EXAMPLE: A damper required for installation has an "A"
dimension of 120 inches {3048mm), and a “B" dimension of 78
inches {1981mm). This damper has an equivalent area of 70
square fest (6.5 sq m}. Checking the operator table you see that
three MPO04B pneumatic operators witha 3to 13 psi (2 t0 9
hat} spring range are needed to operate a multisection damper
this size.

L

Ahhcug’h differences in domper design from one damper to -
another may not be obvious they are of utmost importance
in terms of the performance and reliability you want.
Through quality design, materials, and warkmanship
Honeywell Modufiow dampers provide you with highly
efficient, low-leakage air flow eontrol without sacrificing
soonomy.

w | B ORIGINAL PAGE IS
_ ‘ - OF POOR QUALITY,
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: series R34, AGIW |
| SOLID SYATE DIFFERENTIAL TEMPERATURE CONTROLLER AND SENSOR

For Solar Heating Applications

APPLICATION

The Series R34 differentinl temperature conuroller was
designed for use on solar heating applications. It auto-
macically turns on a circulating pump or blower 1o
R transfer hoe liquid or air from the collector to the stor-
ape facility when a predetermined temperature differen-
tial is exceeded. The pump or blower is turned off when
the medium temperature from the collector approaches
the storage temperature, This controller is also l}:n' other
differental remperature control applications.

' The Type AW temperature sensor is a nickel wire

wound temperature efemenc for use with the Serics R34
{ controller. It is for temperatures up o 350° ¥ (177° C)
- with a resistance of 1000 ochms * 1% at 70° F (21° C).
' It has a temperature coefficient of approximacely 3 ohms

per degree Fahrerhair. Fig. ¥ — Type RI4AAR coniroiler and Type A41W semor.
‘ FEATURES : ternal wiring is connected to identified screw terminals
_ ’ All solid state con s : on a terminal serip. The high and low ser poiors are set
: oo = Al S0UG state Components. and sealed at the factory o the customers specificarions.
.- — Easy to install and wire, The Type RI4AAA is supplied ip a NEMA Type 1
. . . enclosure. ‘ <
— Shielded wire not normally required. '
— Accurate sensitive nickel wire sensing element. The sensing elements mount direcdy to the collector
‘ panel and in a bulb well in the storage rapk on hot
water systems, A well is not required for the storage
‘ GENERAL DESCRIPTION sensor when the air storage system is used. The sensors
. . . .. I T ez
g The differential temperature controtler has all solid have two 22" long #18 AWG wite leads.
state components and operates from two Type A41W
precision nickel resistance temperature sensors. One '
sensor is located ar the collector panel und the other SPEMFICAHONS
in the storage facilicy, T T T T AL O [ Tompecature Cifforentiol Seftlngs
e Beduat© L tan L Ty T ORG
The output triac is isolated from the concrol circuiery A '_ﬂ-‘;‘."‘?" JE A e T et L, L Yuep-OFF
with an oprically coupled isolaver, The “isolated tab” AW Sensor - -
output triac inherently provides an elecerically insulated Controlier in '
heat sink. RIJAAA-] MEMA Type 1 | 2025 (11%3) 53 (3x2)
Enclosure
The Type R34AAB i5 open construction and mounts RIJAAE Controller | 205 (11:£3) 553 Q2

on four standoffs within the controlled equipment. Ex- Type AdIW

Electrical Connections: Two 227 long #18 AWG strand-
ed wire leads, :

Operating Temperature Ranges: —40° to 350° F
(—40° to 177° C). -

Reference Resistance: 1000 ohms at 70° F (21° C).
Resistance Tolerance: 1% at 70° F (21° C).

Sensing Element: Temperature sensitive nickel wite
wound.

Temperature Coefficiant: Positive at approximately 3
ohms per degree Faheenheir, (5.4 ohms per degree
Celsins.) B

T-3%"
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TYPICAL SOLAR DOMESTIC HDT WATER SYSTEM
COLLEGTOR - » =+ '
r -

ra o

ad .
COLLECTOR . . .
SLHSOR - HOT WATER
P |t FROM COLLECTOR
DIFFERENTIAL SOLE
TEMPERATURE] ; ge
CONTROLLER | COLD WATECR

10 COLLECTOR TI.MPERATURE

{}7 RELIEF VALVE
COLD WATER gy l"*‘ 7l

—

_HOT WATER
“SERVICE

ﬂ4l 'ﬂ (JiEAGt;
'SOLENGID’ r }C|RCULATGR ‘%

E
Ll ALY HOY WATER TANK

Fig. 3 — Drawing of typical solar domestic hat water system,

SERIES R34

i20 *@t
VAL o

SERVICE""""""1  opTIONAL
SWITCH ) fsanwcu—: SWITCH

e i e i

TO 120 V. AC.
., POWERSUPPLY

—OT
PUMP PUMP
T
A rEN 6w
QVER TEMP.
coLLECTOR® narw-1| COLLECTOR
SENSOR SENSOR
@ SToRAGE @ Toarw]  STORAGE
SENSOR (, SENSOR

fip. 4 - Typical wiring diagram,

Types RI4AAA, RIJAAB

Ambient Temperature: 0° to 120° F (—18° to 49°C).
Maximum hear sink temperature is 194° F (90° C),

Eloctrical Connections; Identified terminal screw on ter-
minal serip. See Fig. 5.

R IR CVRGY AT TIE-R SRR F Lt SRR

Etectrical Lood: 120 V. AC, 2

ran el 2 etk 4 Fir m - At AR S et & e e

amps, maxinuwum,

Supply Veltuge: 120V, AC,

ACCESSORIES
Bulb Wells for Types A41W
T Part Insurﬂqn AN Typeaf
Nymher” * - ¥ Aength ! R A S
WELIZA600R 213, Swrert
WEL16A-500R 23 ] Lo pET T

SHIPPING WElGHT

Product . ‘L r' ._Lw
o oPumber .
Ad1W-1 027
RI4AAA 84
RI4AAB.T .18

REPAIRS AND REPLACEMENTY

Field repaits must not be made. Replacement units may
be ohtained from rhe nearest Pean Commercial Systems
Wholesaler. When ordering a replacemenr controller or
sensor, specify Product Number shown on the units,

For trouble-shooting procedure, see Series R34 Installa-
tion and Operation Instructions Form 996-94,

ORDERING INFORMATION
To order, specify:
1. Complete Product Number,

2. Bulb well Parc Number for Type A4V,
required.

e

3. If sec points other than shown in Buletia are de-
sired, write Customer Service,

DIMENSIONS

3 MOUNTING HOLES
B2 {7} DIA, ~——

Lo 3 1t a9} — —
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== 2,5 { 1 O

L" 22 {559) -lrf 12%34048) ~—>l

TYPE ANIW
DL
Halio)
INSIDE
DA,
3{5{|O)—’| l-——* aﬂ/,snn———-!
PART NUMBER WELT2ZA-600R
- SET SCREW 1954181 1
I . q .
RBUSH & n" NPT INSIDE é
~ ADAPTER DA §
v D |
'4,15)——4 !-——r 61331 «-‘o——— 2 3’.’9(50!-——-! ' i
-PART NUMBER WEL16A-600R
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PENN CONTROLS

CHNSIAbE OF 4SS 0M SERVICE COMPANY

PHSTALLATION AND
GPERATION INSTRUCTIONS

e T
‘\.

SOLID STATE DIFFERENTIAL
TEMPERATURE CONTROLLER

APPLICATION

This diffecencinl temperature controller was designed for
use on solar heating applications. It automatically turns
on a circulating pump or bluwer to transfer hot liquid
or air from the collector 10 the storage facility when a
predetermined temperature differential is e.\'cce_ded, The
pump or blower is wrned off when the medium tem-
perature  from the collector approaches the storage
temperature, This copiroller can also be gscd for other
differential cemperature control applications.

INSTALLAT!ON

Foltow equipment manufacturer's instraceions where
available. If not available, proceed as fullows.

Locating and Mounting

Locare the controller in any convenienc, proteceed loca-
tion near the controlled eguipment. Under full lvad con-
ditions the controller dissipates approximately 4 watts
and must be mounted with adequate clearance around
the device to ullow convection couling of the wiac heat
sink, Mount Type R34AAA by the three mounting lugs
vn the enclosure. Mount Type R3AAB on four stand-
affs,

Locate the controller where the amibient temperature
doos nor exceed 120° F (49° C) or go below 0° F
(—18° C). The maximum heat sink temperature is 194°
F (90° C).

Wirlng

CAUTION: Disconnect power supply before wir-
ing and mounting conncctions are made to prevent
elecerical shock or possible damage to equipment.

Al wiring must be in accordance with local regulations
and the National Electrical Code.

Check rating of circulating pump or blower motor to
be sure it does not exceed rating of the Series R34 con-

oF

Fig. 2 -~ Type R3I4AAB coniroller.
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T i W IR
AGE 1 COLLECTOR CorCRCTOR N
e SENSON -

, BAVE ,
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SERIES 2234

FORM 996.94-}

. lb'hh‘.w"ﬁ»-ﬁ:‘w_uu}f'ﬂ

Fig. | = Typo RI4AAA controllur with covar rumoved.

trolter. If rating of motor exceeds the Series R34 rating,
install an adequately rated relay or contactor to operate
motor.

Make wiring connecrions to idearified screw terminals
on the barrier strip, The sensor leads should be at feast
No. 18 wire for lengths up 10 50 ft, No. 14 wire should
be used for runs up o 250 fr. Splices should he made
with wire nuts or by soldering and taping.

CAUTION: Make all wiring connections and check
for correctness before applying power. Improper
wiring may cause permanest damage.

ADJUSTMENTS

This controller is ser at the factory and cannot be ad-
justed in the field.

CHECKOUT PROCEDURE

When components are installed and wiring is completed
recheck the wiring and apply power.

Before leaving the instailation, a complete operating
cycle should be observed to see thar all components asce
functioning properly,

TYPICAL SOLAR DOMESTIC HOT WATER SYSTEM

Py
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FROM COLLECTOR
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SERIES R34
12 €] —— =" = 16120 v, AC,
[UJ . A'Csfé’> e s POWER BUPPLY
4 S Sy
sERVICE @) OPTIONAL
SWITCH,cpl . SERVICE SWITCH
S S
Puw’? ‘ {:\_-@j PUMP
@ OPEN ON
OVER TEMP.
COLLECTOR - 1 coLLECTOR
SENSOR ) ARIW-I) " eFNEOR
@ sT0RAGE @F————-[ "1 STORAGE
SENSOR (p, - SENSOR

Fig. 4 — Typlcal wiring diagrum.

TROUBLE-SHOOTING PROCEDURE

If circulating device {pump or blower) fails to ener-
gize whea conditions indicate it should be running,
proceed as follows:

1. Use a thermometer and check to be sure the proper
differential does exisc. -

2. Check for proper voltage (120 V. A.C. )supply 1o
terminals 5 and 6, see Figure 4.

3. If Steps 1 and 2 check all right, disconnect the col-
fector sensor leads from the Series R34 controlier.
This simulates a very high collector paoel temper-
ature and the pump (blower) should cnergize.

Another way to west this funcdon would be o recon-
nect the collector sensor and shoet circuic the storuge
sensor. This simulaces an extremely low swrage
temperature and the pump (blower) should energize.

If chis step energizes the pump, a defecdve collector
sensor and/or storage sensor i3 indicated. Refer to
sensor checkout instructions in Series A4l instruc-
tion Form 996-104, '

4. If the Type A41W sensors are operational per Step

3, short circvit terminals 3 and 4 for ¢he manual
override and if the pump (blower) energizes, a de-
fective manual override switch is indicaced, Check
witing to switch. Replace the swicch if bad.

CAUTION: Use excreme care. These terminals are
line voltage and could cause electrical shock.

5. If shore circuiting the service switch terminals does
nor energize the pump (blower), a defective Series
R34 is indicated and should be returned to the fac-
tory for repair.

REPAIRS AND REPLACEMENT

Field repairs must not be made. Replacement units muy
be obuined from the nearest Penn Commercial or Sys-
tems Whotesaler. When ordering a replacement con-

trotler, specify Product Number shown an the controller.

Penn Division
Johnson Controls, Inc.

Printed in U.5.A.

TN R

1201 Wast Crosby Road, Carralilon. TX 75006
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OPEN
TYPE

SPDT TYPE
314XAX

OPDT TYPE
314XBX

TPDT TYPE
3t4CX

A314 FRAME
Compact Industrial Relays

o, 2, OR 3-POLE DT
10-AMNIPERE CONTACTS
@ U1 RECOBMIZED*
© CpEY OR PLUG-N ENCLOSED TYPES
© 15 MILLION MECHANICAL LIFE

* Undar U.L. Componsnt Rscognition Program —= Klle E13224

ENCLOSED
PLUG-IN

SPDT TYPE
314XAX4a0P

DPOT TYPE
3t4XBX48P

TPDT TYPE
314XCX48P

DUNCO A314 fFrame relays are medium-duty units for
general-purpose industrial applications requiring excel-
lent reliability and packaging density in law-cost tHL
Recagnized components.”

OPEN A314 Frame relays reguire only two small mount-
ing holes, one for a #6:mounting stud, the other for a guide
tab.

PLUG-IN, EMCLOSED A314 Frame relpys are equipped
with standard 8 or 11-pin octal style plugs, and dust-
tight, flame-resistant, clear polycarbonale covers. Those
with 120 voit, 60 Hz ac, or 115 volt d¢ coils are also
zvailable with built-in jamps to indicate when power is
being applied to coil.

APPLICATIONS for the A314 Frame relays span & wide
range of logic and load handling jobs for the conirol
of instruments. small motors, solenoid valves. neatng
elements, and ather industrial devices,
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STIQ CONTROL RELAYS e General Purpose

Typical Specifications: A314 Frame Relays

Configurations and Type Designations:

CONTACT OPEN ENCLOSED, PLUG-IN TYPES
CONFIGURATICN TYPES Basic | with NeonLamp
SPO ATWEAK ] ADANAXASP | AdtanaxespL

DPDY AJAXBX | AMaxBxasP | aaxaxaspL

] P07 asaxcx | amancxesp | asmiaxcxesp

Contact Ratings:

10 amperes or 14 hp at 120 volts ac.
5 ainperasor ¥ hp at 240 valts ac.

Dielectric Strength:

1500 volts ac for 1 minute

Electrical Spacings:

Y. miramum through air; 143" minimum over sur-
faces hetween current-carrying parts.

Coil Data—continuous duty

. .AC Colls, 50/60 Hz DC COILS
VOLTAGE | Currant | Resistance. i
NOMINAL pc
{Nomina!) | InmA | in Ohms | ivoLtace|REsisTANGE
8 ags, | 6 {dc) {ohma)
12 168, - 2 S -
24 83, as 13 o
120 17.5 2250 24 472
240 8.75 2110 48 1860
' e 115 10000

Yaltage Operating Range:
AC relays operate at 85% and withstand 110% of
nominal voltage.
DC relays operate at 80% and withstand 110% of
neminal voiags.

Operating Ambignt Temperature::

-45° to +50° C,

Mechanical Life Expectancy:

TO million operations, minimum.

LT - -
¥ieight:
Open lypes—2 ounces, approx.
Enclosed, plug-intypes.—3 ounces, approx.

1.L. Recognition:

Open and basic enclosed plug-in retays aré rec-
ognized under the Underwriters’ Laboratories
lEnlcj.zggmponent Recognition Program-file number

GRDERING INFORMATION:

" Always specify relay type number, and coil voitage
and frequency.

e B S ’3 ; S

OPEN TYPES

[sLors.ﬁi » 5 (APPROX) ® BLS,

H
B
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U
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] 3 L
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PLUG-IN ENCLOSED TYPES
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THESE THERMOSTATS AND SUBBASES
PROVIDE LOW VOLTAGE CONTROL OF
MULTISTAGE HEATING AND COOLING
SYSTEMS INCLUDING HEAT PUMP
SYSTEMS.

0 T872 Thermostat requires a Q672 Subbase.

0 Q672 Subbase provides system and fan
switching, wiring terminals and mounting

" base for T872 Thermostat.

0 T872 Thermostat has silent dust-free
mercury switches operated by coiled bimetal
elements,

O Q672 Subbase mounts on wall er heri-

* zontal outlet box.

O Adapter élate available forrmounting Q672

Subbage onh vertical outlet box,

@ Heat anticipator(s) are adjustable; cosling
anticipator(s) are fixed.

O External levers-and scale for temperature
setting located on top of thermostat case.

e Cov.er therrﬁémeter on all T872 Thermo-
stat models.

11 Locking cover and locking lever screws
available for T872 Thermostats.
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T SPECIFICATIONS.

Lngd

- TRADELINE MODELS
" ‘Tradelino models are selected and packaged to provide ease of stocking, ease of handling, and maximum
replacement value,

TB'}Z Thermostat Tradelne models provide one TRADELINE FEATURES:
or 2 staye heat and/or cool operation as shown in

tha chart below. ® Tradeline package with cross reference label and

special instruction sheet.

1872 AlslclolelF
— ® T872A and D modals with adjustable temperature
. HEATING 1 1 2 2 -1 2 {ocking stops.
STAGES
COOLING TR 2 12| ® Afl Tradeline TB72 models are suppliad with locking
STAGES - lever and locking cover accessories.
Q672 switching subbase Tradeline models provide @ All Tradeline T872 models include 130821A
system and fan switching as listed. Adaptar Plste Assembly for mounting T872-
aa72 SYSTEM - FAN - Q672 on a vertical outlet box.
) Heat-Auto-Cool ~ Auto-On @ All Tradeline thermostat models are compatible
B Heat-0ff-Cool Auto-On with all Tradeline switching subbase models.
E | Cft-Heat-Auto-Cool § Auto-On - ’

, ———— T872 THERMOSTATS —————mrrmr—
MODELS: See Table 1. T T

ELECTRICAL RATING: 24 to 30V ac. e

SWITCHING: Coiled bimetal elements operate mercury
switches.

TEMPERATURE ADJUSTMENT. Heating and cooling
setting levers, with commen scale located on top of
thermostat base. Common lever for heating and
cooling on T872R, 1 cooling lever on TB72E, and 1
heating lever on T872F,

TEMPERATURE SCALE RANGE: 44 to 86 F. Scale M e o e ] RS
is markod every 2 F and labeled 50, 60, 70 and 80 F. : o ..____,,_1__._.,‘
THERMOMETER RANGE: 5210 98 F.

CHANGEQVER DIFFERENTIAL: 3 F minimum ‘ . NS ,
between heating and cooling. Levers may be set apart FiG. 1-DIMENSIONS OF T972 THERMOSTAT
for greater separation, MOUNTED ON Q872 S§UBBASE.

{cantinued on paqc 3)

i
--...-._;'“.__..1

=~

_"u_.q_":ﬂ DA j 5?.!,;:] l.‘f‘lq; T .. 9 ._y i"‘" ..f'_ ARTRS r\:r"‘T.."'Yl’\}q
CORDERIRCG INEDL L
._“' IH @ I.e 4 h\"‘. 0 ‘- g

Wi urmrmu ‘RF‘FE;R‘ omgnﬂg‘nst\m'ﬁk*fmﬁf
FITATION nu; '}I‘ﬁ.“ﬂﬁ‘ o i b bl
.l- ,b’;’

-------

3 " *Smﬁf T' { nEl,mE A
,P:CSI%D- S e AU
FIGNAL ﬁ!’sqmcqnom,,és% I
L{Upr‘]rﬁ s 1IN 1.1-.51"' . L ;" B ?.~
TROSs AN éwﬂﬁﬂ«:

IR i " i o
13,70 e e -’jﬂ:.‘fL‘

3' ‘--‘-.
AV -
,!:};z: *m:. ﬂ'r
znqLQ»'

i, mrr“"aa‘ £ i
D BERYL S BEOR
- 'h'r* \ﬂ’ﬁﬂ “D

y
P .x"l

Page
2

3-3¢

.




INTERSTAGE DIFFERENTIAL: 1 F between heating
or cooling stages,

FINISH: Silver bronza.

MOUNTING MEANS: T872 Thermostat mounts on
Q672 Subbase. Subbase mounts horizontally on wall
or outlet box. Mounts on vertical outlet box with
optional 130821 A Adapter Plate Assembly.

OPTIONAL SPECIFICATIONS (T872 only):

1. Liocking cover and locking lever.

2. Nonadjustable factory added stop. Limits heating
set point to 75 F maximum, cooling set point to 75 F
minimum.

3, Customer personalization.

4, Centigrade seale.

5. Fast cycling on heating stage(s) for electric heat
applicatiens.

6. Adjustable locking temperature stops.
7. Thermostat cover less thermometer.

ACCFSSORIES:

1. Locking cover and locking lever assembly, Part
No. 133627AA; includes two No. 4 x 1/4 panhead
screws to lock set point levers plus screws and Allen
wrench for locking cover.

2. Universal thermostat guard~

~Part No. 1337224, clear plasuc cover and beige
plastic mounting base;

—Part No. 133722D, clear plastic cover and clear
plastic “ring type” mounting bass. Thermostat
need not be removed from wall to install quard;

—Part No. 1337234, beiga plastic cover and beige
plastic mounting base.

TABLE 1-T872 THERMOSTAT SPECIFICATIONS

ANTICISATION

A "APPLICATION .
MODELS AND o E STD OR SYSTEM STAGES HYG [ADJ] | CODLING (FIKED)
i - OPTIONS PLACES | v pymp | HEAT|COOL | OVHER [-omm STAGE 2 | SIAGE 11 STAGE 2
TB72A —Standard and Tradaline ' STD T s 1 - 0.1-1.2a |- = 0-1,6A -
=75 F scaleplata stop STD 1 1 - |oeat2a | = | o15a -
wflocking cover T870A | - } o : C
~Adj heater set .4 amp STD 1 1 - 0.1-1.2A - 0-1.6A -
—Adjustabla locking tem- STD ] i _ 0.1-1.2A o 01 BA _
peraturs stons {T/L) . L i . :
TB728 —Standard.and Tradeline 18708 5T 1 2 - 0124 | - - O0-1.2A | 0-1.0A
—Ad] heater set .4 amp STD 1 2 - 0.1-1.2A — 0-1.2A 0-1.0A
T872C =5tandard and Fradeline STD 2 1 = ] 0.192A | 09-1.2A | QLEA -
~78 F sealeplate stab | 4900 STD 2 1 - {01124 | 01424 | 015A -
wilocking.cover T
3 —Fast cvaling . . ) Elec Haat 2 1 — 0.12-:0.6A | 0.12-0.6A | 0-1.5A -
T872D —Standord end Tradeting STB Z 2 | -~ [o0132a ] 01-1.2A | §9-1.3A | 0-1.0A
—Adjustable locking tan:- | T870D STD 2 2 ~ | o112a | 01124 | 0424 | 0404
perature stops {T/L) )
TB72E —Standard and Tracaline | TB70E || 2-Stags Codo! = 2 - — —m 4 0124 0-1.0A
T872F ~Standard and "Tradeline 2-Stage Heat 2 - - 0.1-1.2A | 0.1-1.2A - o=
—bLocking cover T870F 2-Stage Heat 2 - - 0.11.2A 0.1-1.2A - —
... —Festcyeling ‘ Etec Heat 2 —_ — 0.12.0.6A | 0,12-0.64, — —
T‘87?G --Fast cyelo stage 2 haat | TB70G HitPump | 2 18 ) 01.0A0 | 0,12.0,6A — Q-1.0MA
Ta79H —Use with G672C New HiPump |} 1 i 18 0080 1 —~ | = 0-0.84
T872M—~Matel heating-cooling - B -1
application {Requires Remota ‘
TB7IOM Panal 1 1 1€ 0.1-1.2A - 0-1.5A -
manual chanyeover :
Swnchmg :
. ... ___remote switching) R - ‘
T‘872Q —~Night setback heating | TE70Q | STD '_ 1 - At T0a-1.2A - " -
Td72R —Stanclard T1T870R {0 Hi Pump® 2 1 1d | 0-1.5AP - 0-1.8A" -
T872T --FAepresentative model | New  [STD—Vent Stage 17" 1T 2 19 7 0.3-1.2A - T 0-1.0A 0-1.0A
8 Changeover Stage—aperates with cooling.
BEixed voitage type enticipation.
ENanadjustable heating changeover stage set 8t 60 F,
dihangeover stoga—oparatas with heating.
@Manual changeovar stage—use @6728, L subbasa. ORIGINAL PA‘GE IS
f Might serbnck. Op POOR QUALITY
BVantialting stage. (See Fig. 10.)
Page
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0672 BBASES - s
TABLE 20572 SUB3ASZ SPECIFICATIONS X N
Ac.- USE WITH SWITGHING SUBHASE TERMINALS ] scue
MEDELS PLACES | THIRMO- FARN SVSTEM G (Wi Wa]¥3] Y2 |RcI R BIOIA]Y 11 %2 ) matic
_ SURZASE STAT _
Q672A ~Standard and Tradeline models. AUTO-GN HEAT-AUTOCO0OL K1 X X Xl X A x Fig. 6
— ~Re i g - - . - X X Fig. 6
gmv:;e ECEH jumper. ca12a | THT2AD AUTOON | =~ HEAT-AUTO-COOL X| X[ x| x X Fig
THEmavabIe RETH IUmper | AUTO-ON HEAT-AUTO-COOL XEx{xix| x)x]|x X Fig. 6
_ and indicator light, : - .
6728 —Srandard and Tradeline modals. AUTO-ON | HEAT-QFF-CQOL X1 X _ X1 X X1 X X | X1 X Fig. 7
" —G tarminat isolated on heating tol- : ¥ ; ) ' _
‘Provids fan relay aperation | auToon | HEAT-DFF-COOL xlx ! x ! xtxpx] x{x]x fig. 8
from axternal low voltage '
switch. ! ’
—Ress for impedance relay. G412B TE72A-D.R ALITO-ON HEAT-OFF/AESET-COOL XX x X b4 x b4 X§ X Fig. 7
—Removable R-Ry jumper. s AUTO-ON HEAT-OFF-COGL X1 X X X X X1 X% x| X Fig. 7
—With indicator light. - AUTO-ON HEAT-OQF F-COOL XX} X X XiX X X[ X X Fig. 7
—Auto fan operation onboth ‘
heating and cooling AUTO-ON HEAT-GFF-COOL X1 X | X X X X X Xl X Fig. 39
" elec. furnace. ] )
—Special for TB72R onily. | AUTC-OM | HEAT-OFF-CGQL X X1l X X Fig, Eﬂ
Q672C —Srandard models. AUTO-ON OFF-ALLTO X1 X X X| X X X{ X[X 1 Fig. 11
—Use with TBZ2H only. a412¢ | T8724-F.H.5 | AUTO-ON OFF-AUTO X ) Xy X XX Fig. 26 1
Q6720 ~Standard mode;!s. ) 04120 | T872A-F.ME 1 {None) {Mone) X1 X X X x X Fig- 12,1:
Gf72€ —Standard-and Tradeline models. AU'_I'!G-GN ‘ QFF-HEAT-AUTO-COOL X x| x XF X X x Fig. 14
:_\ —Removable Ac-Ry jumper. ALTO-ON OFF-HEAT-AUTE-COOL X!{ X x| x| %x{ x| %X Fig. 18
\ ~Common R terminal for heating, { Auto.oN | oFF-HeEaT-AuTO-cooL x| x| x| x[ x X Fig. 21
) ang cooling. i ~ :
T, —-int.emal w?-\?. ar:d :C'RH "4_(._\
jumper for heat pump TOLON, - QEE. - . : o
apptication-{for use with Q412¢ Ta72A-0 AUTO-ON OFF-HEAT-AUTQ-COOL x| X X X x Fig. 24
TB72G). .
~lnternal Wy-¥3 and Rc-Ry | autaoN OFF-HEAT-AUTO-CODL xix{ x| x X X Fig. 24
jumper and check light. .
~intarnal Wp-¥y and Re-Ry AUTQ-ON OFF-HEAT-aUTO-cooL  Ix| x| x| x} x{ x| x Fig. 22
connection.
—Special terminals. AUTO-ON OFF-HEAT-AUTQ-COOL ) {Special rerminats: V,F A,Y M) Fig, 23
O672F —~Standard modets. AUTO-ON | OFF-EM.HT,-HEAT-AUTO-COOL | X | X X X Fig. 15
—EM.HT. light operates through - 3 i . - ”
Wo with stage 2 heat. AUTO-ON | OFF-EM HT.-HEAT-AUTO-COOL | X | X X X X1 XiX X Fig. 16
—EM.HT. relay and light ! ”
operstes with switch in Q4127 T872A-B.G AUTO-ON | OF F-EM.HT.-BEAT-AUTO-COOL | X | X X X X XEP XX X x rig. 17
EM.HT.
—For eat pump application, ! . .
use with T72G only. AUTO-ON | OFF-EM-HT.-HEAT-AUTO-CO0OL | X XEX| X x x Fig. 26
~Special terminals. 1 {Special 1erminals: X, V,F,Y ,R,M,E] Fig. 28
Q672G —5t@ndard modets. (Nane} OFF-AUTO Xl X X X Fig. 18
—0 and B terminals for fan.in Ta72A-F )
AUTO position. - {None) OFF-AUTG X| X %1 x| x{x% Fig. 13
. TB72AD ' )
572% ~Special color. - ) {None) OFF-HEAT-AUTO-COOL X X1 Xi X| % X Fig. 19
Special color
CB72L —Lse vath T872R only. — T372R ON-AUTD EM-HT.-HEAT-OFF-COOL {Special termunals: Y,F V>, M,A W) Fig. 20




3 ELECTRICAL RATING:
Switch contacts-2.5 amp at 30V ac (7.5 amp inrush}).
L Malfunction light {optional)- 24 to 30V ac.

Pand SWITCHES: Two snap-acting switches, operated by

levers, Switch position is shown on scaleplate.
MOUNTING: Designed to mount horizontally on an
outlat box or wall. Adapter plate assembly available
for mounting on a vertical outlet box (see Accessories).

e FINISH: Silver bronze,

g . DIMENSIONS (inches): 3-9/16 high; 5-5/8 wide; 5/16
deep (see Fig. 1).

? QOPTIONAL SPECIFICATIONS (Q672 only):

1. Malfunction indicator light with replaceable bulb
available on all medels. Indicatar can show FILTER,
. CHECK, or EM. HT. {emergency heat). Specify indi-
| cation wheu ordering.

' 2. Jumper between RC-Ry for common heating-
cooling transformer. Jumper is field removable.

3. System switching marked HEAT-OFF/RESET-

COOL for sysiems requiring impedance relay reset.
Available on Q472B only.

4. "G" terminal isolated < heating to prowirde fan
relay operation {rom external low vollage fan switch
(Q672B only).

5. Auto fan operation on both heat and cool (Q6728
only).

ACCESSORIES:

1. Adapter plate assembly, Part Mo. 1308214, for
mounting on vertical outlet box. Assembly includes
adapter ring and cover plate.

2. Adapter plate assembly, Part No. 130821E, for
covering old thermostat marks on wall. Cover plate only.

3. Indicator replacement bulb, Part No. 129571,

4. Field addable indicator light assembly, Part No.
135734A. Assembly includes retainer plate, 2 self
tapping screws, light bulh with 2-3/4 inch leadwires with
spade terminals and lenses. The Q672 lenses indicaie
FILTER, CHECK or EM. HT.
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LOCATION

Locate the thermostat and subbase about 5§ feet
above the fleer on an inside wall where there is good
natural air circulation and where the thermoestat will

b be exposed to average roem temperatures. Avoid loca-

o tions behind curtains, in corners, alcoves, or in drafty
areas. Avaid sources of heat or cold such as air ducts,
watet pipes, and electrical appliances.

SUBBASE MOUNTING

The subbase is designed for mounting on a wall or
horizontal outlet box. (Adapter assembly, Part Nao.
1308218, with cover plate only is available for
covering wall marks from old thermestat.) An adapter
- . assembly, Part No. 130821A, with adapter ring and
cover plate is available for mounting on a vertical outlet
~box. Te mount subbase, proceed as follows:

1. At the location selected, prepare an opening for
the thermostat wires.

2. Run low voltage thermostat wires to the lecation,
and pull abaut 4 inches threugh the wall opening.

iy

d e
Wbt

_ NQTE: It is recommended that color-coded thermostat
' S cable be used to facilitate proper wiring,

) P T oAt

i L= e T

Page
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3. If mounting the subbase on a vertical outlet box
(Fig. 2), install the adapter nnq thh the 2 screws
provided. ‘ :

e VERTICAL ADARTER RING

R OUTLET MOUNTING SCREY {2)
e 60X
d COVER
P
s

SUBBASE
WIRE DPEN |Nr

N
HOTUZONTAL

OUTLET
BDX

SUBBASE
MOUNTIN
SLOT {4)

SUBBASE
MOUNTING
SCAEW {2)

CAPTIVE
MOUNTING
SCHEW (2)

[ETEY

FIG. 2—INSTALLATION OF Q472 SUBBASE ON
QUTLET BOX.
ORIGINAL PAGE 18
OF POOR QUALITY
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4. Pull thermostat cable through cover plate (if TABLE 5 - TEKMINAL UEOLOMA LIS

used) and.subbase opening. Sef:ure the cover p!alte and TERMINAL TYPICAL CONNECTION
subbase with the 2 serews provided, but do not tighten. -
a Heating dampar motor; changeover valve
IMPORTANT {if used).
Thermostats are calibrated at the factory using E Emergency heat retay .
subbases mounted at true level. Inaccurate sub- G ¥ an relay coil
base leveling will cause thermostat control 0 Cooling damper motor; changeover valve
deviation, {if used). ,
R Power connection to transformer
5. The subbase mounting slots provide for minor out {internaliy connected).
lc>f I;avel ad]usm_\enﬁ. Léeveldthfz subbasz using a spirit Re Power connection to cooling transformer.
evel, as shown in Fig. 3, and tighten subbase mounting RH Power connection to heating transformer.
SCrews. - -
Wi Stage 1 heating control.
Wa Stage 2 heating control.
Y4 Stage 1 cooling control -
MOURTING HOLES (4} SPRIT LEVEL ,TERMINAL BLOCK Y7 Stage 2 cooling control.
; X Clogged filter switch,

The shape of the terminal barrier permits insertion
of straight or conventional wrap-around (Fig. 4) wiring
connections. Either methad is acceptable. When making
connections, strip wire to the length specified in Fig. 4.

Follew the equipment manufacturer’s wiring instruc-
tions, if available, when wiring the subbase. If not avail-
able, Figs, 6 -29 show typical T872-Q672 system

ey e heokups.
L R
- § N YO SPRING FINGER CONTACTS
F;?;J,,ﬁﬂ,;?;%’“"““’ G/ ON THERMOSTAT )
THERIMOSTAT CARLE OPEMING dan
—_— . STANDOFFS (7]
FiG. 3—LEVELING THE SUBBASE. MANE SURE

WIRES DO NOT
PROTRUDRF BEYOND
STANDOFFS

WIRENG

?‘T?“'*ld'w'. i v
i g

'

R i et dga
e SEAUTION 1 R
o Pliconmicet' potiek. Supply” to’ preveint  etdeteleaky

!

FAE i

" Celidnand Bagipnien( datags,”
 §i ot e IR . - P

All wiring must comply with local electrical codes
and ordinances.

A letter code is near each terminal for easy identifi-
cation, Typical terminal designation and wiring connec-

tions are listed in Table 3. FIG. 5—INDIVIDUAL SCREW WIRING FOR Q672
: SUBBASE.

FOR STRAIGHE, R IR >_. ) ‘CAU“ R : ” - o
il e TR | 1 Rik viives as i to ine subbass Ay positie ]

@M ", phevent jrtdefetincd with the virermofit Tulage, 5

AN U:* : . -kadp wire length t6 a minitndm, and maks vertait

e ires do NOT protrudé outwakd biybnd sehdois )

{Fig. 5). Push exeess wire bank intd the tivls; and -,

"phg holé fo provent drafts fromdffeetng therio: . )

. ' ' P Cstatoperation.. | - Ce, oyt s

FIG. 4—-BARRIER CONFIGURATION. R TP USRS Y FRTD)

Fage
6
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AR | TEMPERATURE

. THE T675 AND T678 TEMPERATURE CON: | ot o ooy g s prremmpes m ror s ssmsoer e e e~
TROLLERS REGULATE THE TEMPERATURE | jabimuiicnsimnin i i
OF AIR OR LIQUIDS IN DUCTS, PIPES,

_ AND TANKS. TYPICAL USES INCLUDE

. CONTROL OF DAMPERS AND VALVES IN

CI : HEATING, COOLING, OR HEATING-COOL-

: ING SYSTEMS. '

1 T675A High Limit Controller makes a
circuit on a rise in temperature.

J T675B Low Limit Controller makes ‘a.
circuit on'a decrease in temperature.

o '_ 0 T678A. Low Limit Controller makes two
. _ independent circuits in sequence on a de-
. creasein temperatuze : .

o Tﬁ?ﬁ.‘\, TG78A

E ' 0 Fast response models with “adjustable dif- - / EAST RESPONSE

: ferentia! available. -

| o (I'EB'lezent temperatune,car‘n‘pen.satgd.' o 5 ‘ﬁ*“‘“;' mtmpincns “ - - |
. et ' ) Seﬁing knob on fmnt.‘ . e { o

} {"“'":i":“ o CJSensmg element may be mounted up to ‘ K ‘ . . ‘¢

::f ' 20 feet from controller case.
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MODELS (alsn refer to Tahle [):

T673A Temperature Controller — spdt switching
to make or break a circuit on a temperature change;
fast response models operate approximately seven
times faster than standard models.

T87583 Low Limit Temperature Controller —
hreaks a circult on a temperature fall; must be man-
vally reset,

T6T8A Temperature Controller —two epdt switches
operate two independent clrcuite in sequence; fast
response models operate approximately seven times
faster than standard models,

TABLE I

MODEL| ' MAX.,
oo " RANGE renp,| SWITCHING

© 0to 100 F3/-15t0 35C[ 125 F

§5t0 175 F2/ 15t0 75 C| 200 F
T8T5A | §0to180F / 30to 80C|200F| POt
1600200 F_/, 75 to 125 C| 280 F' '

T6758b _ 30to b0 F - 1126 F| - spst
Oto 100 F3/-15t0, 35 C{ 125 F |
| 55t 175 F3/ 15t0 75C| 200 F
TA78A | BOto 180F / 30to BOC] 200 F

160to260F / T5t0125C| 280 F

AAvailable with fast response sensing element,
BTG6758 scale is marked 30, 40, 50; met point 18 fac~
tory set and locked at 37 F.

" tiwo spdt

SWITCH DIFFERENTIALS: - .
T675A—(fired differentigl models—1 ¥ (,6 C);
adjustable models—3 to 10 F (1,7 to 5.6 C);
fast response models--8,8 to 12 F {2 to 6.6 C),
T075B—fixed 10 F (5.6 C),

. TGT8A—{ixed 3 F per switeh with adjustable inter-
stage 3 to 10 F (1.7 to 8.8 C);
models with 55 to 175 F scale-—fixed 3.8 F {2
por switeh with adjustable interstage 3.8 to 12 F
(2 to 6.6 C).

ELECTRICAL RATINGS:
TE75A adjustable models and TETBA:

120 v ac 240v ac
Full Load 8.0 5, 1
Locked Rator 48.0 30. 8
T875A nonadjustable models, 126 va at 120/208/

240v ac,
TE75B 125 va at 240v ac pllot duty.

MAXIMUM AMBIENT OPERATING TEMPERATURE:
125 F.

NOTE: The maximum recommended ambient for the
TG75B, when used for freeze-up protection, is
100 F, Anamblentof 125 F lowers the switchbreak
point about 1.5 F,

BULB SIZE: 1/2 x 4-3/16 inches for 0 to 100 F
models; 1/2 x 3-9/16 tnches for other scale ranges.

- MAXIMUM BULB PRESSURE: 50 psig direct immer-

slon,

CAPILLARY LENGTH AND MATERIAL:

TE75A, T678A standard response models—5§ or 20
foot copper, or 20 foot Monel or stalnless steel.

T6754A, T6T8A fast response models—5 foot copper
with the srensing portion of element 1~1/2 inch dia, x
5 inches long {coiled 1/8 inch tubing)., The coil may
be stretched to approximately 10 inchos,

T875B—10 foot copper,

CAPILLARY HOLDER: Honeywell pari 131524A tn-
cluded with =il fasl response models,
{rontinued an page 3!
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air—order 7617ABY,

g s s -

ASAITEEAIVIAWALANW .y WL S e &

LISTING BODIES: Listed by Underwriters' Labora-
tories, Inc.

ACCESSORIES:

1, Separable immersion wells; short necked, 1/2
inch NPT, copper—~order 1126224A, For additional in-
formationontmmersion weils see Honeywall Tradeline
Catalog,

2, Pressure fitting rated at 50 psi water or 15 psi
For additional information on
Pressure fittings see Honeywell Tradeline Catalog,

3. Duct bulb holder 311268; also referto Honeywell
Tradeline Catalog,

4. ‘T-strap 105800 for strapping the buib to a pipe,

5. Bag assembly 7617ABZ with bracket for mount-
ing the controller to fan coil units,

8. Calibration wraench 801534,

7. Bag assembly T640HY with standoff bracket for
mounting the controller to an insulated duct.

“KHOUKGUT FOR L 2-1HCH
CONBUIT 12)
[.—-—_ ————-—-—-——}
P P
I—-—— 0
1 —
@ ¢
T
¢ | O
732 DIA.
3_7:_ /7732 DIAL(3)
i l "Lf 3/8 DIA, {3)
7 1 R O SN
,.4;[.._;_3_..,[ - o |

FiG. 1-DIMENSIONS {IN {NCHES) QF TE76 AND 1678 CON-

8, QGISA Weatherprouf enciosure. TROLLERS.
i . - TR AANG e I AR AL T e
i ‘ ‘L;j[ S 3 ¢ o ‘ . - N . - o Lo
; ii&’ @: I j . :

& T"\"’rl

SRR, munms:
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!.OCM'ION AND MOUNTING

The controller may be installed !n any convenient
position, Be sure to consider the length of the cap-
{llary before mounting controller,

Install the sensing element where it is exposed to
the average temperature of the controlled medium,
TG75A fast response models must use the capillary
holder furnished with the device. The sensing bulb
of standard models should be held in place with a bulb
holder, immersion well, oy pressure fiftings. (See
Flgs, 2-4.)} Gharp bends or kinks in the capillary
tubing affect the efficiency of the controllier and must
be avoided., DExcess capillary should be carefully
coiled and left directly beneath the controller.

NOTE: When pressure fittings are used in areas of
vibration such as pipe lines, the bulb muat beade-
quately supported.

F1G. 2~-EULB HOLDER FOR MOUNTING SENSING ELEMENT,

Page
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DARERSION WELL.
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R

. T R £ 1Y
CAPILLARY ﬂ—'n';th. SPUD o

FIG. 3~IMMERSION WELL Assﬁmm.\' FOR N‘OUNTH‘JG SENT:
INGBULB.

SENSING
BULD

COMPOSITION
PACKING
(51T

. THR‘!AQ—]

BOILER PLUG

ELDTTEU WASNF_R
ASSEMGLE IN PAIRS
THUS- M
1353

‘

[—-PACKING HUT

FIG. 4-COMPRESSION FITTING FOR  PRESSURE TIG“h
MOUNTING OF SBENSING E B’-EgT
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WIRING

All wirtng must comply with lacal etectrical codes
and ordinances.

T+ CAUTHON
Disconnigdt the power pupply: before proceeding
cwithwtelegs oo Yoo Y

7
L] LD

Two knockouts for 1/2 inch conduit are provided,
one at top and one at bottom nf case. 'l“‘ullu‘:v‘ the
wlring instructions furnished with the heaung M cool~
Ing system, Fig. 9 shows the switching action,

t®

FALL
%)
CoM
ON TEMPERATURE PISE, SWITCH ON RIGHT PROVIDES FiR
_ 5T 51
SWITCHING: WWITCH QN LETT PROVIDES SECOND STEP SWITCHINEGP.

FiG. 5-T678A SWITCHING ACTION, T6754 1S SIMILAR BUT

HAS ONLY ONE SPDT SWITCH. T6?
AR T6758 HAS ONE SPST

1414

P A 1
B

Y67 5A

As the temperature of the controlled medium falls
below the set point, lese dlfferenttal, the TET5A
gwitches to make terminais R to B and energize a
normally closed solenold valve to provide heat, In
cooling applications, the T675A makes terminal R to
W as the temperature rises above the set point and
energizes cooling equipment, Fig, T shows the
operation of the T875A.

TERMINAL SCREWS (3)

= S

i
L Ao

I

[ERE] ) T478A DIFFERENTIAL ADJUSTMENT

FIG. 6-INTERNAL VIEW OF T675A SHOWING TME SWITCH
DIFFERENTIAL ADJUSTMENT WHEEL (APPLICABLE
MODELS).

SET PQINT RW MAKES
AGJUSTABLE RO BREAKS
SWITCH SiFFEREMTIAL
' ADJUSTAELE 310 F
4TI FOHSS TO 175 F
MOTIEL S,
—— e RoWDREAXS
R-8 MAKES

& ALSO AVAILADLE WITH A FIXED MIFFFRENTIAL,
ARPROXIMATELY 1F.

C O A AT
[
l
I

1415

FIG. 7-DIFFEAENTIAL ARJUSTMENT RANGE OF T675A.

Page

FREEZE-UP PROTECTON

When uBing the T8T5A (auto-recycling) tor freeze-
up protection, the recommended set point te 38 F plus
the switch differential.,

example: SET POINT 88 F, plus 1 F {fixed differen-
tial miedel) equals an actual set point of 39 F,

example: SET POINT 38 F, plus 3 F (adjustable dif-

ferential model) equals an actual set potnt
of 41 F,

This ensures adequate safely facter for freeze-up
protection,

NOTE: The T675B is a manual reset device and is
specifically designed for frecze-up protection.

6758

Used as a low limlit controller, the T875B interrupts
the operation of equipment Y the temperature of the
controlled medium falis below a predetermined limit,
The device is reset manually after a rise in tempera-
ture of approximately 10 F. The operation of T675B
is shown graphically in Fig, 8,

MANUALLY RESEY
10 MAKE CONTACTS

TTLTTD

RESET
DIFFEREMTIAL
. 01
SET BOINT M . .
LADIUSUABLE VY- CONTACTS BRFAK
BUT SET anD
LOCKED AT 13
) -
— NOTE:
L THE YTEMPFRATURE OF THE CONTROLLED
MEDIUM MUST DRIFT UPWARDS THROUGH
RESET MFFEREHTIAL BET ORE SWITCH
( C Al BE MatDAl | ¥ RESFL.

FI1G. 8- DIFFERENTIAL ADJUSTMENT RANGE OF T6758.

J-42




T47BA

When the temperature at the sensing bulb rises
above the setting of the controller, the switch on the
right completes a eircult between the R-W terminals
of that switch. FShould the temperature contimue to
rise through the preselected interstage differential of
the controlier, the switch on the left will complete its
R-W circuit,

Conversely, on a temperature fall the switch on the

left provides first step switching, I the temperature
- continues to fall, the switchon the right completes its

R-B circuit to provide sequencing of equipment,

Each T678 has a between-switch differential adjust-
ment, Make thie adjustment by inserting a narrow
screwdriver into the rectangular hole in the chassie
(8ee Fig. 9) and pushing the star wheel. At its maxi-

-muam position; interstage differential is 10 F. At
" minimum pobition diferential is 3 F, Adjust until

satts!actory operatlan is aclueved

: ©LEFT SWITCH

" 1879 BETWEEN $WITCH
DIFFERENTIAL ADJUSTMENT o

Fia. F-INTERNAL VIEW OF TG?BA SHOWING THE BETWEEN .

" EWITCH DIFFERENTIAL ADJUSTMENT,

-Atl controllers are carefully tested and calibrated
at the factory anler controlled conditions, If the con-

* troller 18 not operating at a temperature correspond-
- ing to the scale petting and differential setting, check

to Bee that the bulb senses the average temperatureof
the medium controlled, U the temperature of the con-
trolled medium 18 changing rapidly the differential wiil
appear wider than {ts setting.

For ealibration, an accurate temperature reading

.-of the controlledmedium mustbe taken. Place an ac-

curate thermometer near the bulb of the controller;

.or refer to a thermometer that has been Installed as

part of the system, I the bulb of the contrdller ig in-
gtalled in an inaccessible nrea, or if the controlled
medium 18 unstable, it should be removed and placed

~ in a controlled bath {or accurate calibration,

T6YSA

These controllers are calibrated so that the dial

f ,' actting is the point at which the R-W switch contacts -

make on a temperiture rise. Measure the tempera-

The TOT8A Temperature Controller may be adjusted
to give an Interstage differential of three to ten degreea
above the set point, The get point adjustment dial
determines the temperatire at which the right switch
operates. The operation of the left switch o adjuné-
pble from three to ten deprees above that point of
operation, An Hlustration depicting the operaption of
the TG78A {8 shown in Fig. 10.

R-W MAKES
R-B BREAKS

LEFT SWITCH SW|TCH DIFF.
__R-B MARES

TR GREAKS

R-W MAKES
RO BREAKS

SWITCH DIFF.
R-EMAKES

R® RREAKS

SET POINT
ADJUSTMENT

RIGHT SWITCH

TN p i geel )

C I

07 E:

SWITCHES HAYE HOMIMAL DIFFERENTIAL OF 3 F,
R.W CONTACT S OF RIGHT S'MTI'.H MAKE AT SET
FOINT OH A TEMPERATIRE RISE

&THE INTERSTAGE DIFFERENTIAL (3 THE DIFFER-
ENCE BETWRER THE R-W MAKE OF THE RIGHT
SWitCH AND THE R-W MAKE DF THE LEFT SHITCH.

L1111

£1G. 10-DIFFERENTIAL ADJUSTMENT AANGE OF TG78A.

ture at the bulb, Rotate the dial! countercloclowize
# N\ from the top of the scale, simulating & temper -
ature rise, until the R-W switch contacts make, Note
the dial reading. If it differs from the set point, cal-

1brate the dial as follows:

1. Determine the number of degrees difference
between the set point and the point at which the con-

tacts make,

2, Remove the dial knob and slip the fingers of the
calibration wrench into the slots of the dial, Rotate
the dial until the fingers of the wrench drop intothe
slots of the calibration nut under the dial, Note tho
dial indication at this point, Turn the dial and the -
calibration nut upor downscale the number of degrees
that the set point differs from the point at which the
contacts make (determined in step 1), For enample,
move dial froi 45 to 85 degrees for & 20 degren
change in callbration.

3. Check the calibration adjustment by moving the
dial up and down the scale while watching the contaots
moke and break, If dial is still out of caltbration,
repeat calibration procedure.

Page
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14758

Thege controtlers are calibrated so that the dinl
setting te the point at which the switch contacts break
on a temperature fall. Measure the temperature at
the bulb, Hotate the dial clockwige /" from the
hoitom of the scale to simulate a temperature fall un-
til the switch contacts break. Note the dial reading.

H it differs from the set point, follow the calibra-
tion procedure outlined for the TETHA.

T678A

Thete controllars are calibrated so that the non-
adjustable (right hand) switch makes o 4 temperature

rise and the adjustable (left hand) awitch makes 3 to
10 F higher. The point at which the nonudjustable
switch makes represents the dial eetting. Rotate the
dial reading. Contlmue rotating the diz! until the left
hand switch makes, The difference between the two
readings is the interstage differential, The left hand
switch must make at a lower reuding than the right
hand ewitch., Adjust the differential if necessary,
Changing the differential may change tho calibration,

Measure the temperature at the bulb. Rotate the
dia! counterclockwize »” "\ from the top of the scale
to simulate a temperature rise until the contacts of
the left hand switch maie. Note the reading.

If it differs from the set point, follow the procedure
outlined for the TE75A.

Check the operation of the controller by raising and
lowering the set point through the temperature range

of the air or liquid being comtrolled, Mnka gure that
controlled equipment oparatea as. lnmnded.

ORIGINAL PAGE IS
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Honeywell

AQUASTAT CONTROLLERS ARE IMMER-
SION TYPE DEVICES FOR LIMITING OR
REGULATING THE TEMPERATURE OF
LIQUIDS IN BOILERS, STORAGE TANKS,
AND OTHER AFPPLICATIONS WHERE TEM-
PERATURE CONTROL OF LIQUIDS IS
REQUIRED. AS THE TEMPERATURE OF
THE CONTROLLEDMEDIUMRISESTOTHE
SET POINT, EXPANSION OF THE FLUID
IN THE SENSING ELEMENT OPERATES
THE INTERNAL SWITCH OR SWITCHES.

03 The L4006, 7, and 8 provide spst switching
for high or low limit control of a burner.

0 The L4006G model has two spst switches
that make and break in sequence to provide
boiler sequencing.

0O The L6006 and 8 provide spdt switching
for low limit and circulator control.

1 Models which break contact on a tempera-
ture rise to the set point are calibrated for high
limit use. They are also suitable for low limit
contro} if a separate high limit contrel is used.

0 Ambient compensated models are available
to prevent control-point shift caused by
temperature fluctuation at the case.

0 Visible control point scale and external
adjustinent screw permit easy setting.

{0 Models are available for either horizontal
or vertical insertion of the sensing element.
The sensing element may be directly immersed
or placed in an immersion well.

[ Remote bulb models are available if the
controller must be mounted at a location away
from the Sensing element.

0 Remote bulb models may be used to
sense air temperature in ducts and in outside
air sensing applications.

0 Totally enclesed Micro Switch snap-acting
switches are used in all models.

S.K
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5psT MODELS: ' : e

oIT

MIDSCALE SWITCHING
MODEL |APPLICATION [RANGE (F) DIFFE(%I;?N'HAL INSERTION®| ON TEMP, AVAILABLE OPTIONS
. ; - RISE .
' Tradeline models which in-
ciude well and fube of heat .
eonductive compound, Plag-
tic shield for covering well
1n water heater appllcations,
‘ ig 40 to 180 | 2 or 5 fixed or ) 3/4 in, NPT brass spud, .
L4006A {lil::tiltor low 100 lg 240 15 to 30 adj. horizontal | breuks Centigrade scale moarklngs.
Factory set stops at 160 F,
185 F, 100 F, 200 F, or
220 F. Dial muarked WARM,
NORMAL, HQT, msulalion
depths of 1-1/2, 3, or &
inches,
40 to 180 | g fixed or 3 inch inSulalion depth, 8/4
140068 |circulator or 5 to 30 adj. horizontal | makes inch NPT brass spud,
100 0 240 _ '
4 high or low fixed - - {-horizontal 10 in, element. Faclory 1
L4006C Hiait 100 to 240 |2 or 5 fixed direct hreaks ,b;t atop at 205 F. ;"‘
b | bt b ‘ manual horizontal . 3/4 in. NPT brass spud.. 3
LAOOBED | high 9’““ . 110 tq 250 reget. or_vertical breaks in, insulation depth
‘ 5 fixed breuaks
L400BG |sequencing | 100 tc 240 | interstage ;‘g”jﬁgg‘;‘;l 1 two
3-10 F adi, . j switches
140074 [BEBOEIOW 4000 240 |2 OV kS | vertical | breaks | Cantigrade scale muriings,
L4007B | circulator | 100 to 240 | fixed or vertical | makes -
) ' 5 [t.6 in., B .8 in. or 10 ft. -
40 to 180 | ¢ ) remote capttlary. Faetory q
: a | bigh or low 1 2 gr remote a get Beale stop at 120 or tm
L4008A li o1 § fixed, ) breaks
imit 100 to 240 | 5 to 30 aqy bulb 200 F, External adjusting
: knob. Centigrade scale
: . . : MATIINaS, - .
L400BBR | circulator {10010 240 | {:;‘;3 o remota makes 8 {.6 in. caplllagy.
' 7 £.8 in., 20 ft.capiilazy or
fasi response element. '
ambient 0to 70 remote )
1.4008C* | compensated or 2 or 5 fixed bulb ‘breaks f‘;{ti;mglt ;;g{.’ ];‘;%‘:, atﬁﬂ va
high Mmit 40 to 180 - 4 .
High Hmit stamped an c:me : &
, scale jocl, .
LdOUB modols contmusd on paga )
Boopper well or fitting is aupplied withall models exceptx emote bukb type When ordorlng, specily bollar tapping
size {1/2 or 3/4 inch) and insulation depth. :
‘bMamal reset (trip~-free}—=Switchbreaks circuit and locks out when controiled medium reaches get point. Con-
trolled temperature must drop 20 degrees below get point before contacts can be manually reset.
Z3 msm\m USUAL mﬂme..o'i
R BONEYWELL . v
1ess DOUGLAS nmyr
T NNEAPOLIA, MNUETOT R B oy
Cum i(lN UAHADA»M"NWL.';;,L (i ('JHT;'(,[ S
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SPST MODELS CONTINUED:

MIDSCALE SWITCHING
MODEL |APPLICATION{RANGE (F)|DIFFERENTIAL|INSERTION2|ON TEMP. AVAILABLE OPTIONS
{F 18R
Tradeline moede! avallohle,
Centigrade ocale maritingn,
Hot tinned 8 ft.oepillery.
N Electricel retlag; 2,3 amp
- ' gt 120-240v g2, full 10,.d
ambient 0 to 70 remote ¥agt roaponss, 10 ft.oar-
. LA008D® | compsnsated or 2 or 5 fixed bulb makes morad cepillary with 2 fi,
L - | etreuldtor 40 to 180 ) bulh, Extorncl adiupiment
knoh. Fastory sot scale
stops at 130, 320, or 250F.
- Plastic shield for covering
well in water heater
. aoplications,
08E25| high limit 40 torao | manuat remote S ' Factory set scals stop at -
L40 gh lim 2 reset bulh breaks 260 F. § 1.6 in, capillary.
110 to 290 S . ;
. remote oo 1 Al models lees case and |
em -
_ a vh. limit 100 to 240} 5 & N cover, 18 in, capillnry and
14008 high lim ° 3 fixed bulb ht.'eak,q_' i 1/2 ip, well gapy, Tactory
) . I o . _ . 7 get geale gtop at 220 7,
JAO0BKA | circulator 40 to 180 | 5 fixed Fomote | makpg - | ALl models leas cover.
$PDT MODELS: - | :
MODEL _AP-PI.._I_C-W_I"I_QN RANGE (F) 313?. (| INSERTION® AﬂILAﬁLE‘ OPTIONS
. Trp.d.,une moq°1 which tneluden
circulator 100 to 240 - { 'well adepter and tube of heat con-
Lacogaa| and low or 5 fixed or noptgontal | ductive cormpound, 8/4 In, NPT
. | limit or . 110 to 200 { B to 30 adi. SO Ty f bepls spud, 8 in, Angulation ‘
high Hmit _ C . o '} depth, . . Horikonial or vertical
o B - o memt' availablu‘an pume mm!em.
‘0 " circulator oy :
" and low -§ fixed or ' ' ‘3,(4 tm bmaa batb compresaien
4 EBO0EB 1 yiit or 100 to 240 15 45 39 ad, borizoptal fittlng, - * o
. N R _ R Jp— . [ _ b
' ' ciréulmr T O DR 7 | Mwadeltas model with § ft.cap-
' ; 100 to 240 } 5 fixed or remotas . 5 pillery. Ttange of -30to 70 F.
a K ?
LB00BA®| and low limit | 36 (570 | 5 or 30 ad). bulh© ' | Centigrade ecale markings. With-
cooling . . el ut cOVET,
: Lo T "'d;a.del!ne model, 150 va pwiteh
_ dual fuel 0 t0 70 remote . -] rating. Centigrade scale
L ne to _—_— bulb, -+ markings. 7 f.0 in. armored
: L6008C? changeover 40 to 180 2 or 5 fixed May’ba : { eapillazy, External adjustment
-duct mounted. kngb, Lock typd,cover. 20 1t
_ . L N _ | glament, Averaging element,
‘ a! ambient T AR tn VR0 | & Fises remcrte | ALl modelp lepo enclosure. Iromt
LE0OBE _compensatod. 40 to mo__ 5 fixed | u]b mounied,
aCopper well or fitiing is. ﬂupphed withall models exceptremote ulh type Whau ordering, apacily boﬂm tanping 3
alze {1/2 or 3/4 inch) and insulation depth.
byMannal reset (trip-free)—8witchbreaks circuit and locks out when ctantrouexi medmm reachas set point. Con-

trolied temperature must drop 20 degrees below set polnt before contacts can be menually reset,

NOTE: The following specifications are standard. Vanances, avallahle as aptiona. are neted in the preceding

table,

ELECTRICAL RATING (AMYPS):
Mode’l‘sﬂwith 2F fixed differentinl-=

Models with 5 F differentinl—

—_— et ~ — 120v ac 26,
T . 120v ac. | 240y ac FULL LOAD i 4
FULLIOAD [ 26 ]~ 13  LOCKEDROTOR 1 .
. LOCKED ROTOR___ 5.6 1 7.8 INDUCTIVE CURRENT .28 at 174 to 12y dc
ORIGINAL PAGE IS
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PRESSURE RATING:
Cugnitary bulb {dircel immersion)—200 psi,
[mpersion well—255 pst,

SENSING BULD MATERIAL: Copper,

SENSING BULB FULL: Liguid, ‘'oluene vr Silicone.

CAMILLARY LENGTH (including bulb): Remote bulb

" mindels—B0 inches,

SENSING BULD DIMENSIONS (inches): 2-7/8 long,
3/8 diamecier.

INSERTION DEPTH: 3-3/8 inches,

INSULATION: Bruss, 1-1/2 or 3 inches, Specify
when ordering.

PROVISION FOR WIRING: Scraw terminals,

MOUNTING: Horizoptal and verlical models mount
direetly to an immersion well inslalled 1n a boiler
fitting. Roemote bulb medels have 3 mounting holes

rear of cage for screw mounting to a verlical
surfuce.

FINISH: Gruy.
INSTALLATION DIMENSIONS: See Figa, 1 and 2,
IMMERSION WELL DIMENSIONS: Sve Fig, 3

BOILER FITTING AND BULB DIMENSIONS: See
Fig. 4

ACCESSORILS:
Weutherproof enciosure—Q615.
Immersion wellg—
Copper, 1/2 NI, 1-1/2 1weh insulation—Part
No, 121371A,
Copper, 1/2 NPT, 3 inch Insulatfon—Part No.
12313711
Copper, 3/4 NPT, 1-1}/2 inch insulation— Part
No, 1213718,
Copper, 3/4 NPT, 3 inch insulatton—Part Ho.
121871M.
Copper, 3/4 NPT, 1-1/2 inch insulation, plastic
gleeve—Part MNo. 12131K.
Copper, 3/4 NPT, 3 inch insulatlon, plastic
sleeve—Part No, 121371N,
Stainless steel, 1/2 NPT, 1-1/2 inch ingulation
—Part No, 121371E,
Stainless steel, 3/4¢ NPT, 1- 1/2 ingh insulation
~Part No. 121371F,
Bulb Compreasion Fitlings (gee Fig, 8} —
Brass, 1/2 NPT plug, 1-1/2 inch insulalion—
Part No. 1044868, . .
Brass, 3/4 NPT plug. 1-1/2 inch insulalion—
Part No. 104486C, i ‘ ’
Capillary Compression Filtings (see Fig. T)—
Copper, 1/2 NPT plug. 1-1/2 inch ipsilation—
Part No. 104484C, ’
Copper, 3/4 NPT plug. 1-1/2 inch insulption—
Part No, 1044848, B ‘
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AHD REMOTE HULB
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FIG. 3~tMMERSION WELL DIMENSIONS FOR ALL MODELS
EXCEPT LADOSC, L4007D, AND L60OEB,
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FIG. 2—INSTALLATION DIMENSIGNS FOR REMOTE BULS
MODELS, OTHER DIMENSIONS SAME AS FIG, 1.

172 OR L4~ 1 HP T
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FIG. 4—BOILER FITTING AND BULB DIMENSIONS FOR L4008C,
L 40070, AND LB00GE.
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The manufacturer usually provides a tapping for

_ insertion of the controller's sensing element. This

tapping is located at a polnt where typical water tem-
perature can be measured. Depending on model, the
element le inserted in an !mmersion well, thruugh
a boiler fitting, or directly Immersed,

Installation shouldbe made by a qualified serviceman,

Follow ths instructions furnished by the aystem man-
“ufacturer, ifavallable, Otherwise, refer to appropriate
procedure lsted below.

i TMPORTANT .
Controller may be used with or without :mmersmn
well. Well, 1f used, must fit sensing bulb snugly
for good thermal response. Ingert bulb untfl jt
rests againat bottom of well, then hold it there
while tightening the tubing clamp.

MOUNTING REMOTE BULB MODELS

The remote temperature-sensing bulb can either
be installed in an immersion well {Fig. 5) that ex-
tends into the boller or tank, or it can be directly
immerged in the liquid. For instal!ations not using a
wall, secure the remate bulb with a bulb compreasion
fitting (Fig. 6}, or capillary compression fitting
(Fig, 7). :

Well, bu™ compression fittlng or capillary com-
pression I.:ting must be ordered separately, Sizes
avallable: 1/2 in,, 3/4 in. NPT spud, Well, if-used,
must fit sensing bulb smugly for good thermal re-
sponge. Insert bulb until it rests againat bottom of
well, then hold it there while tightening the tubing
clamp. (See Fig. 5.)

The beiler manufacturer generally provides a

tapping for the insertlon of the Aquastat controller's

. genging element, This tapping should be located at a

point where typical water temperature can be mea-
sured. The bulb or protecting imamersion well must
never be located close to a hot or cold water inlet or
a steam coil,

If the system ia filled, drain system to a point be-
low the boiler tapping, or wherever the sensing bulb
18 to be installed.

The bulb can alao be installed in the supply line of
an indirect water heater, in the direct water healer
itsel?, or in the feed riser, about 6 in. above the
boiler. It the riser 13 valved, the bulb can be in-
atalled between the boller and the valve.

NOTE: Avoid making sharp bends or kinks in the
capillary., Bends should be no sharper than 1 inch
radius.

After installing, carefully coil excess capiliary at
the bottom of the controlier case.

IMMERSION WELL MOUNTING

i1, Screw the well into the boeiler, tank, or pipe
tapping.

2, Insert bulb in well, pushing tubing unkit bulb
bottoms in well,

3, Attachretainer clampto end of well spud. Loosen
draw nut and spread jaws of clamp wlth gerewdriver
if neceasary,

4, With retaiper clamp attached to well apud (be
sure jawe of clamp hook over ridge at end of spud, as
shown at pointa "A"), adfust tubing to fit thréugh re-
tainer clamp groove, &8 shawn pt polnt YR

5. Tighten draw nut go that reiainer clamplsﬁrm—
ly attached te well spud emd tubing 18 hold securely in
place, X

1awss, 0 ¢

. T |
I P R
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© o~ ‘suLa cawnsssuwnvmm

. SEAL WAGHER

_; d ,/--_EIL'LE s
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225 INSERTION LEN"TH

_1—’—* APPRQQ k2 ma Rasartamats
. 3

[L:ER)

SPLIT SLEEVE

FIG. 6-BULB COMPRESSION FITTIRG. USE wiTH MODEL
LADDBA,B.EL QN LLEODBA. - e

1. Screw the fittiog into l_;aile'r'o_.x" pipe tapping.

2. Siide senling washer onto bulb,

3. Insprt bulb info beiler {itting unatil bulb bottoma.
4. Side split sleeve into fitting,

§. Place clamps A and Bonussembly so that slesve
ig drawn into fitting when sprews aratightened. Note:
make sure that nyb pa clame 4 eugages gpacebelween
sleeve and clamp, .

8. Tighten clamp amwé' evenly.~¢ :

60-2104 -1




MOUNTING WITH CAPILLARY COMPRESSION FITTING
m':f;a;'" 0

’/..

C()MPUSITIUN (15

. \ ‘:’(b ) PLtl

CAPRILL ARY

‘\“m TUBING
‘@)« $LOT LD WASHERS-

L ASSENTLE SN FAIRY Lrﬂ
£ ACKINL HUT

FIG. 7-CAPILLARY COMPRESSION FITTING. USE WITH
MODEL 1.4008C,D,K, OR LB00BC,E.

1. Screw fitting into boiler or pipe tapping,
2. Flace packing mut on tubing,
3, Slide bulb completely through fitting,

4, Tuce composition dige and 4 sloited brass
washers on lubing in the oxrder shown in Fig, 7. ‘Turn
bhrass washers so that slols are 180 deprees .ma.rt

5. Slide seal assembly into fitting and tighten packing
nut,

DUCT MOUNTING

FIG. B~BULB SUPPORT.

1. Dritl a 3/4 inch hole inthe duct wall large enourh
to admit the sensing bulb into the holder.

2. Using the holder as a template, mark and dril
hieles for bhulb holder mounting scrows,
3. Break holder 1o desired length (Fig. 9).

NOTE: Holder must be long enough to hold Sensing
bulh in freely circwlating air away {rom duct wall,
Neatly cofl excess capiilary at controller caseorat
bulb holder.

4. Place eapillary in bulb holder channel, Pinch
top edges of holder {ogether at each segment (Fig, 10).

BEF SUFE THIS TURBE 15
UNDER BULE HOLBER, AS SHOXH

FIG. 10-SECURING CAPILLARY IN BULB HOLDER,

5. Insert bulb holder into controlled area through
hiole prepared in step 1 above.

6. Fasten bulb holder to duct wall w1th BErews
furnished.

MOUNTING DIRECT IMMERSION MODELS
FOR MODELS LISING AN IMMERSION WELL

The well of the Aguasiat controller must always be
exposed to cireulation of the mediwn under copnirol,
but must never be located close to 8 hot 07 cold inlet
or steam coil, Where the tapping is on the slde ofthe
boiler, use anAquasiat controlier with horizontal weil,
Where the tapping is on top of the boiler, use amodel
with a vertical well,

INSTALLING THE IMMERSION WELL

On exisling installations, shut off the power andre-
move theold enntrol. T theold immersion well appears
suitable, and if the attapter clamp on the Aguasiat
controller fits the old well spud the well need not be
replaced,

1. [f the system is filled, drain gystem to a point
below the builer tapping,

2, Remove plug (or old well) from boiler {apping.

3. Install the No, 121371 Immersion Well included
with the controller. If boiler tapping is greater than
1/2 inch a reduction fitting must be used to adapt the
builer opening to the 1/3 inchthreads thatare standard
with the well or fitting, Fitlings with 3/4 inchthreadr
are alsu available,

4. Fill the system, Make sure that the well is
serewed intightly enough Lo prevent leakage, Do NOT
tighten or apply force to case- after controller is
secured to well,

ORIGINAL PAGE IS
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INSTALLATION OF SENSING BULB IN IMMERSION WELL ADAPTER

CLAMP

a, Loosen screw (at top of case, gbove scale- \\

o~ getting), and remove cuver, Loosen two screws that ?::E'Jve
' secare adupter clamp, See Fig. 11,

S e e
FRENETTr A

b. [nsertibe sensing element intothe immeraion ?PT’},FJ\FERCL*"P
. well, GROOVE
. ¢. Fagsten the case of the Aquastat controlierto _ Lo [ s2ALING ¥ASHER
. the well with the adopter clamp, Moake certain that ST

¥ . ‘ . the clamp is properly positioned over the groove of the ) BOWLER FITTING
S ) well spud, Alse he sure the fiange at the opening of the ¢
SR ' wellfits snugly into the opening of the case, The senaing

I . 1 b st buttom in the well,
- element bulb mus FI1G. 12-DIRECT IMMERSION MGD::L WITH BULB CGHPRES
t ) SION FITTING PARTMLL\‘ REMOVE[)‘ :

IMKERSION wye

i The bulb should be installed ou the c-utslde of the
: _buildipg in the shield provided {see Fig. 13} wiere it
‘ wiil ho exposed to representztive alr temperature, but
! not to direct gunlight. It showld ha mountad high enough
; 80 that accumulated geow, leaves, or other debris
: ‘ cannot obstruct cireulation of aty ayound it, eat} whare:
oy o SEY POINT childrencannat reach i, Avold vents from thebuilding.
1 INDICATING DIAL . . '
; ’ Install the cage at the indoor location salected, fus-
! tening with screws through holes In bpels of tha case
i ‘Bring tha bulb and tubing out through a 3/4 inch hole
: in the outsjde wall. In unsolling the tubing, cavefnlly
: avold sharp bends or ldnks. Excess tuhing should he
: left colled neay thecage. - Do not make gharpbendpnear -
: the caaa arbulb LT T
; . Stip the bulty Lhmugh the euppmta In thg shigld, Pinoh
L e the eplit supporting cUp until i holds the bulb firmly
L IMMERSION in position. I the esal-glf tube protrudes frewm under
'* s WELL the shield, it may op bcmt arder as shown in Fig. 13.
Hold the shield over the mounung pasition and for m
a srall-radiug bend In the tubing,. Placathe splitplug
. caround the tublng angd move the ashield infe mounting
ATSET%Z:‘J;:ET“D l)IFFERENTJALS 0O NOT INGLUDE AD location as @ unit. Push tllﬁ E}:}n\t 1!11.113 Into Lhe heln
/2\ OGN MODELS WITH YERTICAL MOUHTING OF IUMERSION until it is wedged securely tp placa, Fasianihe shickl
WELL, IT {5 ATTACHED TO BOTTOM OF THE CASE. in place on the wall with the ‘geréwa provided,
1218 i AEE T .

o o _ i NOTE: H the tubing ig properly shaoed oud the epilt
o ‘ FIG. 11—INTERNAL VIEW OF LEG0BA. ‘ plug instailed as diraeted the shteld will cover the
L ' split plug, and the ho!e m ‘fb“ wal} Wﬂl ba hidden

trom gight. :
. MODELS DESIGNED FOR DIRECT IMMERSION S g e et
(WTHoUT wew) LS R e
Some models, which provide direct tmmersion of CLIP WTH PLIERS SHLIT HO0O PLUG
the eensing element inlo the boller, include a Ne. ”
104486 bulb compression fitting assembly instead of an av.Dra HOLE
immersion well Install fitHng in botler tapping. Be ‘
. sure sealing washer is in place as shown In Fig. 12,
Male sure that spud of bulb compression Htting is
serewed In tightly enough to prevent leaking, Insert
immeraion bulb {(sensing element) through bulb com-
. presgion fitting, Adjust the adapter clamp so that it
fits over the groove at the opening of the tulb com-
pression fiiting. Tightenadapter ¢clampscrews 8o that
Aquastat controller is firmly attached to bulb com-
pression fitling.
MOUNTING DUAL FUEL CHANGEOVER MODELS
These models huve « five foot capiilary., This cap- ; - :
. illary establishes the maximum distance between the ¢ : ¢
case and the outdoor mounting, FIG. 13—-MOUNTING BULD iN EMIELD OUTEIDE BAMLDRG.
. Page
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MOUNTING THE L600SA REMOTE BULB COOLING
THERMOSTAT

MOUNTING WITH GUARD BRACKET

Mount the bulb in the guard bracket as shown In
Fig. 14, Locate the bulb and bracket combination in
freely circulating air (n the controlled area, With
screws provided, fasten the bracket In place.

MOUNTING BN SUCTION LINE

1. In coollng units with more than one suctionline,
gensing bulb shuuld be placed on the common lne.

2. Make certain the bulb is at least 2 feet from the
point at which the suction line leaves the cooler, This
will prevent the outside temperuture from being tx_'uns-
mitled to the remote bulb through the copper tubing of
the suction line,

3. Place the remote sensing bulb on the side of the
horizontat suction line between the coil and trap (not
un the trap),

4, Attach the sensing bulb 1o the suction line with
clips or straps.

5. Coil the excess length of capillary tubing near
the L6O0OSA caae.

FIG. 14-SECURING REMOTE BULB IN CLIP.

WIRING
All wiring must eomply with local codes and ordi-

nances regavding wire size, type of insulalion, en-
Figures 16 through 23 show typical

closure, ete.
hool~up diagrams.

LEOEA
HVOLT R
THERMDSTAT L4&d07a

LOWLIIT  waren PRESSURE
AQUASTAT  cOTORF  CONTROL
* ,  TRANSAORMER
L1 {HOT}
u-u--.A
Gas VALVE  PILOTSTAT

= LINE YOLTAGE
-~ LOW VDLYAGE

D\ PROVIDE DISCONMECT MEANS AHD OVERLOAD PROTECTION AS REQUIRED:

W

FIG. 16—TYPICAL GAS-FIRED SYSTEM WITH DOMESTIC HOT

WATER.
FHOTECTORELAY hl‘gmlﬁ:‘rf-:gm.m
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THERMOATAT: bl aten el

IGHTIoN

©0909¢

QURNER ﬂlLVALVE@
T HOTGR IF USED

== LINE VOLT AGE
— LOW YOLTAGE

/%, PROVIDE DISCURNECT MEANS AND GVERLIAP HROTEETION AS RECUIRED.

FIG. 17--TYPICAL OlL-F#REQGHAVlTV SYRTEM. -
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FIG. 19--ATTACHING REMOTE BULB TO HORIZONTAL SUC-

FIG, 18-TYPICAL OIL-FIRED HYDRONIC SYSTEM WITH DO-

MESTIC HOT WATER.
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seww |INE YOLTAGE PROTECTURELAY
— LOW YDOLTAGE

&PRDVIUE DISCOHHECT MEAHS AND GYERLDAD PROTECTION A5 REGUIRED.

[

FIG. 1D-0IL-FIRED SUMMER-WINTER HYDRONIC SYSTEM
WITH BOMESTIC HOT WATER.
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FIG. 20-TYPICAL WIRING DIAGRAM FOR LG0OSC1040 USED diciaume i e
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For proper selection of settmgs, follow the bmler
manufacturer's recommendations,

HIGH LMIT CONTROLLER .
Shuts off burner if water temperature exceeds high

limit getting. Burner restartswhentemperaturedrops

to high limit setting, less differential,

NOTE: On manual reset models, the reset button on
the front of the case must be pushed in to allow the
burner te operate after a high limit shutdown,

Page

9
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_ I-O"l LIMH CGEAT!’H‘M E"i

WMaintaing minlmum bc‘!e"temml" ityragfor domestie
hot water, Turns on bmlov ﬂ tem&raﬁum saitinmg,
minye du{arcntial,. " .

CIRCULATOR CBHn.R‘SLLi{E

Brovanta civculpfion.cf witey that 18 below tha de~
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Set the differential to correspond with the boiler 2. lthecaseisata lower temperature than the de-
manufacturer's recommendations. To adjust models aired dlal setting, lower the desired dial setting by
with adjustable differential, rotate the wheel on the the correction determined from the table below.

back of the snap switch until the desired reading is
~ aligned with the™V" notch in the frame¢. The wheel

" provides an adjustment from § to 30 F. Replace the Tomperature difference betwaen Corréétlon
"+ cover on the Aquastat controller, destred room temperature and
case temggrature {F). (Degrees F)
Adjust the control pointto correspond withithe boiler 5
‘monufacturer's recommendations, To adjust, insert 5 , v 374
a screwdriver in the slotted screw-type head located i0 , - =y R
beneath the window in the cover. Turn the scale to i SONEN
.the desired control point, e — 9D - 2-5 ;4
. . . . i 3-1/2
. L60OBA LOCATION DIFFERENTIAL CALIBRATION 2 — 1%
The LS008A1083 is calibrated for applications with 35 ’ 5
both the bulb and case lJocated in the room in which 40 ; ._5-3/4
the temperature is being controlied. A correctionwilil —_— __ 45 ‘ o B1/2
be necessary if the temperature of the case is different _ 80 o _n
from the desired dial setting. _b5 .8
1. I the caseisatahigher temperalure than the de- ; gg  — 18' 1/2
sired dial getting, ratse the desireddial setting by the 30 - ST
coriection determined from the table at right, oo e
- S

Check to make certain that the Aquastat controller proper control of the system as described under OP-
has been installed.and adjusted properly. Putthe sys- ERATION, Further adfustments then can e made to
tem into operation and observe the actionof the device meet more exact comfort requlrementa.
through several cycles to make certainthat itprovides

o
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o o R8225 Fan Ra!ayu provide low voltage con-
trol of line ‘voltage fan motors and auxiliary
- tireuits in heatmg, coohng, or heating-cooling
systems : : o
DHalf mt-h conduit apud f:ttmg for }noﬁnting
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v . SPECIFICATIONS ~

TRADELINE MODELS
Tradeline maodels are selected und packaged Lo ELECTRICAL RATINGS:

provide ease of stocking, ease of handling, and = ‘
maximuin  replacement value, Tradeline model CONTACTS 120V AC 240V AC
specifications are the sume us those of stundard Normall 181 2!;{ al}{xg!
2 oted below: fally L .
models except as u open AR LAt
.TRADELINE MOI?EL.S AVAILABLE: KR8225A Fan . 16 A Res. B A Roo.
Relay—~spdt switching. 3/4 hp ; 3/4 hp
ADDITIONAL FEATURES: Tradeline pack with N?i’mﬂ-“}' 13.8 AFL 6.9 AFL
cross reference label and special instruction closed 82.8 ALR 41,4 ATTt
sheel, Includes flush mounting bracket. 14 A Res. 7 A Hes.

STANDARD MODELS

MODELS; COIL CHARACTERISTICS:
RE225A Fan Relay—spdt switching; one normally Coil Voltage—24v, 60 Hz.
open and one normally closed cuntact, Inrugh—11 va maximum.
RH82258 Fan Relay—spst switching; normally open Sealed—8 va maximun,
vontucts. Pull-in voltage—18v at 75 percent rated voltuge,
R8225C Fun Relay—dpst switching; one normally CONTACTS: Silver cadmium oxide.
open and one normally closed contact. MAXIMUM OPERATING AMBIENT: 115 F,

RHE225D Fan Relay—dpst switching; one normally CASE: Molded plastic with steel mounting plate,
open main and one nopmally open auxiliary pole. MOUNTING MEANS: Mounts with threaded 1/% mch

E_L,_E_._gI‘R.ICAL RATINGS: conduil spud.
CONTACTS 120V _AC 240V AC DIMENSIONS: See Fig. 1.
o 3/4 hp _ 1 hp LISTING BODMES: R8225A-D Fan Relays are listed
Normaly 13, B AFT, 8 AFL by Underwriters' Laboratories, Inc, under file
open i #2.8 ALR 48 ALR number E14480, guide numinber NLDX, and by the
16 A Reg T B A Res.. Canadian Standards Assoclation under file 1620,
3/4p 3/4 hp ACCESSORY: Flush mounting bracket 134259, See
Normalty 13,8 AFT, , 5.0 AFL Fig, 2, .
closed 82,8 ALR 41.4 ALR | '
14 A Res, _ TARes R
1/10 hp 1/8 hp ...1 —1
; . JAFL, 1 T4 AFL T
Auxlliary . 16 ATH . T1 4 ALR T~y 1 §
3 A Ros, "2 A Res, *?- ]
DY ; ' " I
A 8 1 /
3 [ S )
’ ; T T r
EE 1 | +
= s
e L= '
afilia l I__i_
N 'T-%-}- 1 1961 ¢ P
FiG. 1-—H8225 INSTALLATION DEMENSiONS {IN FNCHES? FiG. 2- MOUNTING BRACKET DIMENSIONS {IN INCHESL
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LOCATION AND MOUNTING

RE225A-D Fan Reluys may be mounled in any posi-
tion. They huve a 1/2 inch conduit .spud fur mounting
on a junction box,

To mount, remove the conduit spud nut and place
the spud thruugh the junction box knockout, Replace
nut and tighten, Drill a hole in the mounting surface
and secure relay in place using u screw through tab
of the mounting plute. Ses Fig. 1 for mounling
dimensions.

TWO-SPEEDL __
FAN MOTORUHI{(x ) (C L2 -

PLENUM SWITCH GR
QFHER SWITCHING

DEVICE o
3: HHOWN
2134 37DT
CounuIT SPUD
SBLUE __ WIRING CODE
CONTROL conl, 4 4 S LOW-VOLTAGE
SIRCIT e LINE-VC]T2GE
A YeE

A ADD DISCOMKECT MEAHS AND QY ERLOAD FROTECTION AS REQUNRED.

CONTROL CIRCUIT INCLUDES 24-vOLY POWER SUPPL'Y, THERMDSTAT,
AND SAFETY DEVICES {[F LSED).

O SOME MODEL S THE LEAD FOR THE Pl.EHUM SWIFCH CONNEC TION
MAY BE BLUE OR YELLOW INSTEAD OF BHROW .

WIRING
All wiring musl comply with leeal codes and ordi-

nances. Refer to information furnighed with system
equipment and lo Fige. 3-6 when wiring,

A B

g WCAUTIONE T e
Dlscannectpmwr fxn Alrde T m’tl ‘r:r uirh nnw
| negtions to prevenh r'f A R rm**

dam;lga., W e ' s SRR

[
e 1 .- A

i

FAH AHD LIMIT
CONTROLLER

FAN SIDEvg ¥~ LhalT SIDE

JUMPEI -]
T
v
a HEZZ5C
atb Sl oPsT D,
*t =] 4.
24.va
'rkmsrormt.ﬂ
LUE
_J_‘ _,L . mmr"(' Pmm
T con SUPPLY
fad B L
al ¢ A
w -l g . .
o [:+] =
[
LMe g WUilLG £ODE
~LOW VOLTAGE
© o e LINE VOLTAGE
TwO-5PEED THERMOSTAT
FAN MOTDR
& PROVIDE DucmquCT MEANS AHD OVERLGAD PROTECTION
AS REQUIRED 12

FiG., 3~RB22BA T‘.IPICAL HOOKUP WITH TWO SPEED FAN.

FIG. 6—-RB226C TYPICAL HOOKUP WITH TWO SPEED FAN
AND GOMBINATION FAN AND LIMIT CONTROLLER.

POWER

SUPRLY,
YA
{HOTHL
PLENUM SWITCH DR
OTHER SWITCHING d
DEVICE
ONE -BPEED
Fa i
AEZZ30 SPST e N #OTOR
; ] CONDUWIT SPUD
BLUE WIRING CODE
GCOHTROL colL L ——LOW-VOLTAGE
" CIRTUIT, 'l: oo | IHE- VOLTAGE
BLCE

& ADD DISCOMNECT MEANS AND QVERLOAD IFROTEC MION A% REQUIRED,
CDHTROF CIRCUIT INCLUYES 24.VOL T #OWER SUPPLY, THERMDSTAT,

ONE-$PEED
FAN uDTOR ‘_/_,,s

, ¢
rower OH2 s 1

SUKVq—n.umm

BLACK
RIIISO DFET 24.0.

A YELL G

BLUE L _WIRIKG CODE
CONTROL } oW vOLTALE
CiRLnT . T meeoem L iNE VOLTAGE

A T

AAD{! DISCONMECT MEANS AHD OVERLOAD FROTECTION AS REGLIRED

ZACOHTRAL CIRCUIT WICLUDES 24.¥TLT POYER SUPPLY, THANSFURMER,
AND SAFETY DEVICES (f WSEDI,

TO AL ARY CIRCUIL MAY BE LiSED 45 A i OCKDUT LONTALT 10
PREVENT AH FLECTRIC STRI HEATER PRDL« DPERATING UHLE LS THE

FIG. 4-RA82258 TYFIUAL HOOKUP WITH GNE SPEED FAN.

AND SAFETY DEVICES (IF USEDY. 17 FAH MOFOR 15 OFERATING, GR AS CONDENSING UKIT SWITCHILT MEANE. ]
‘l:"ln !
FiG. 8--RE225D WITH ONE SPEED FAW AND AUXILIARY

LoAD.

L CHECKOUT:,

Qperate the system, {ollowing the manufacturer's instruclions. Operate through at least one compliete cycls
on both heating and cooling to make sure that system and fan relay operate as intended,

HOREYWELL MINTEAPOLIS, FANTT &5408 (HTERHATIORAL Sajes 0“1::1 in Al principal calaes 1ol t tir wotld AL muf:tmrngm mmuh. f\rﬂ:. Futl.,d V-rm-u 5 ::mmy Jepen,

liexien, Hellenanids, Spain, Tadwan, Undied K jdam, U 5 AL
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March Circulalors are designed for closed and open
~oiler or domestic hot water systems, and as replace-
ments for hydronic zone valves. Eight models with two
capacities are offared. Bronze head pumps are recom-
mended for open systems {o resist rust and foreign
deposit build-up. Cast iron volutes should be used only
on closed circuits where the water is circulated con-
stantly and mineral deposits are minimized.

March’s proven magnetic drive eliminates the trouble-
some, old-fashioned shaft seal. There can be no seal
wear, power-rabbing friction
or leakage thru the seal.
Impeller and drive magnels
are permanent ceramic
type. They prevent slip-
page and insure that full N
motor horsepower is con- woran =
verted into pumping power.
Energy requirements are
lowered as all the energy
produced by the motor is
utitized, espacially import-
ant in selar energy systems,
Seal-less drive also provides for faster, easier motor
service, as the motor can be removed without draining,
rofilling and reheating the system.

March circulators are easily installed, either vertically
or horizontally, with a choice of standard flanges on the
821 series. Whisper-quiet operation is assured by micro-
balanced motor fan and dynamically balanced magnets.
Just twe more reasons why March should be your first
choice for most every application!

ouiLly

IMPELLER MAGRET

SPINDLE

PHUVE MAGHE]

P T

T : wWET |
ot ‘ 3
" L_ ™SmpecLER

SERIES

i The compact, bronze head
Model 809 is ideal for domes-
tic'and commercial loops, pro-
viding instantaneous hot water
at every outlet. Compared with
standard circulators, the 3
gpm 809 is smaller, lighter and
more economical to buy and
operale.

i Model 809 DF

Same as above except
equipped with dual fans for
quieter, cooler running in
} closed-in or hot amblents.

Modei 809 DF-24

y 24 volt version to replacs

- 41 troublesome hydronic zone

valves, Eliminates the need for
a main boiler circulator.

SERIES

821

Meodel 821 is a high capacily, 22 gpm, casl iron circu-
lator for closed sysiems not requiring bronze construc-
tion. The March design drastically reduces weight and
bulk and costs less than conventional circulators.
Common flange sizes of %47, 1", 1% ", and 1%2" plus a
standard 6% " flange to flange dimension makes the
821 a perfect replacement pump.

Model 821-BR
Same as above except for bronze pump head and
flanges. The right one for domestic hot water systems.

Mode! 821-VBR

Vertical mount bronze unit ideal for hot water heaters
and aquastat beosters. 3" FPT inlet and outlet-are 80°
apart and in a horizontal plane, permitting fast and
easy corner installation.

-
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SPECIFICATIONS
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i ey ey

809 115 0r
2090F |3gpm | 35 | 15 BUMPT | 1/200 | 1600 | 230 60 | Singla | 30 36 | A51bs.
§09 OF-24 24 ‘
821 :I/‘.H. 11! 11/‘11 : .
821-BR  |22gom | 85 | 34 | yyuproen”| 1/20 | 1600 | 11507 60 | Single | 110 | 1.8 | 1tibs.
869 ' 230 .
821-VBR |22ppm | 85 | 3.4 threaded | 1/20 | 1600 | 1150r [ 60 | Single | 10 { 1.6 | 11ibs.
869-V W FPT 230 Bk

* On flanged models, pleasa speoify flange slza desired.
** fonfinuous gduty motor, thermal overload protected. 230 valt moters avallable—-cunsult faciory.
Comee Pumpmg room temperature water,

i : . R B e e L e e
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PERAFORMANCE RATINGS

MODEL 80% MODELS 821 AND BES
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G AERAL PURPOISE T-FRAME CARACIT : ) WEAVY DUTY U-FRAME CAPACITOR MOTORS

Ku. BKLS7

1.28/1.20/1.13 1.0 Servien
sarvice Factors Factar

D
$126.60

SNt
Driporest

115 Zarvice 18 Sarvice Ha. 3X422

Facior Factor

PRI

b s

e

DRIFFROOF ©

Heavy duty capacltor motors designed apd bullt  balanead rotor for smoath, Euiet operation. Solld
tor dependable performance on alr compressors,  steel frame, 40°C amblent, Class A insulation {40;
machlnery, farm equipmen umps, conyeyors, or 55°C rise), continuous duty, Open, drippr
ete H!Fh starting forque with normal starting  motors have 1,25 (1 HP), 1,20 {145 and 2 HP)
current characteristles, Totally enclosed, fan- 1.15 (3 and 5 HP) service factors; TEFC models;
cooled modelz for areas where dirt, dust, mols- . ;

iure and other contaminants are present. Ca- cordance with NEMA mechanleat and electrical
paclior-start, induction.Tun type except 5 H¥F  standarcs. Large condult box far easy
u are capacitor-start, caﬁfcitar-mn,' 1800 NEBAA 1B2 to 215 frames. Recognized by UL fox
RPAT, 1157230 and 30V, 680 Hz. Rigld mount. Pre- construction ynder the Motor Component Rees
lubricated, double-shlelded ball hearings. Cast  ognitlon Program. CSA approved. Gray enamed
aluminum end bells, cest aluminum, perfectly  Anésh. Dayton brand. :

1 to 5 HP DRIPPROOF NEMA U-FRAME MOTORS—RIGID MOUNT

e

He. SKE7Y

P AR L . .

TOTALLY ENCLOSED, FARCOOLED .-

At s

DRIPFROOF

RTORIR

Bullt in accordanpe with the latest NEMA stan- Rigid mount. Pre-lubricated double.-sh!elded

dards, For general purpose rpplications—)
. air ‘ pumps,  baill bearlngs, 40°C ambient, 1.15 ;
s LI gpe“ﬁo‘?" ;;ims,mggglv;y:;s %ﬁﬁ%“éiﬁ?éh ?;é fﬂ?ﬁgfg 5}3@8 %gt‘;ﬁlgglon ﬁfo or 750501}?53;%';%‘5 Ball Bearings » 40°C Rize » 1.25/1.20/1.15 Servics Facorst s Class A Insulation
3 | A‘;gﬁgilgnm’gaggégg;‘s?;g, 1md°m+fj tocations, trical reconnection Riifagi'a{g‘dargﬁd S{dﬁi Fufi- COIPLETE with | COMPLETE with
- Q\ capacitorstart, ez ac!tuhninut;f];esonlw :gg ggﬁ:ﬁ;tg& o ég.et o veanponent Rlec- | Volts ?‘EMA thr;d Stock Shi “é‘;"gﬁ‘%gic ?ri‘fnti]?ﬁ ‘
- I s ram. d
Q 3600 M, 115/208-550, 115,29 and 3309 g0 By  Enion, Program approved. Gray finish. HP APM MR (Meals) GEV Mo,  Renll  Esch WU | S Ho.  Exch | St Ne  Each®
- T 1B 113/230 187 72 BK4ED S15TI0 SIS0 42 | 7KZID SiCAIZ § 7HEED  S184.89
j 2 1010 HP DRIPPROGE NEMA T-FRAME MOTORS RIGID MOUNT i ii?ﬁ% WMo e R R B | Jo Zaial ros  nes
arngs ¢ 3 1 . 2 2 224, .12 g
9 38 @ 1.15 Ssrvice Factor o Slass B Inzulation 3 130 115/230 215 155 5K4R3 20205 24180 B8 | 7K213 23023 ) TK2H TR
Fulk : COMPLETE wi | ComMETE - B 1800 2% 15 240 6K424} 40T FERBO 102 | TKZyd 4503 | TKIE e
NEMA  Losd presll COMPLETE with - - f
wo e o Fam A s Shoo. | SRRk 1aaaL 115 5 HP TEZC NEMA U-FRAME KOTORS—RIGID MOUNT
e, ( o g_y v @zit;v No.  Rateff  Each Wi | Sm.Ho.  Eech® | Stk Ho  Each® Ball Boarings » 55°C Riga ¢ 1.0 Sarvica Factor o Class A tnaulation
. =032 LHZ [} 7 = !
o 1% 1500 115/208030  36HZ'T 104 ei?z ’:gfa?{? e %g ;“afj-g FERTT + TRIG  S1jA73 i{ T 10 115/330 152 50 BKAEE  $0OLOD SIGADD 40 | 7AE2S  SGAL? | TKaAr $aid8
: 27 10 NS/ aReT 15 6KeeZ 18000 Mas0 &3 | vhame  aasal | ISl 1may 1% 1500 115/230 184 80 &Na3 200 7000 88 | TR 27AdY) | TR2@m  nasam
. T STy BT : WeIe  mizp | 7HEIR jmor : 2 1B 115228 213 126 BT 3ME0 2050 B0 | TN FIAEZ) | 7K2SA 26130
3 L 4 T B0 EKmd M1 1m0 0 | TREM zcae2y | TRIOT Eadf 31 1B0 115230 1E 183 BY2E3 40500 32800 100 | FHEX  3m42f | FKIW IsAMy
F 7% 1600 p 11T Ery gi;gg; gg;fg ﬁgg }ch TKID aes” | TRaT Make 8 10 230 215 210 BHAGH  S63E0 44000 100 | KB s2sz3 | TK3TE 4853l
yﬁ 0 1% 230 T 440 BKI0OF 83760 0340 144 n‘ﬁda fns - - {*) Prices shown are for motors with 115 or 230V thermal protected siariers. Specify vollage, Start-stop atati:
‘% e e e T2 , ] TICAE 717.53 — — : ™ iIE‘“."“d.“‘ Pﬁtiilm?gngﬁc aﬁanel;al.ﬁvfi} Cnp%ce%or-uzart, capscitor-run tvpe.
T e . - - tice i5 ali y higher where ia spect .
_ 5 u]nm 7=/i He T’:;C NEMA T-FRAME MOTORS-RIGID MOUNT 2 {i] Servies factora: 1 HP, 1,25, 134 and 2 HP, 1.20. 4 and 5 HP, 115,
% g a earings « 753°C Risa « 1.0 Sorvics Factor » Chase B insulation 3 A
1 1R800 114/208-200  3ANZ e a5 EX N8 I35 z L .k ‘o ¥
fiwr} PR i M B A7 3114008 23185 a3 > -
& ;h 150 n.smﬁ-ﬂz)ao 28z 82 exaiy 1ads jiasz 4 e s}%g e sif‘zﬁ% :
SRR R NN
6 g 143 CRI4S W00 2 i
S Brto B s s W SR EE N RE B BE SQUARE D VOLTAGE TESTER
5 A (Y T T e ] = ali 110/320/430/550VAC 40 K. 125,250/406VDC :
'») L0 23T 20 SKedd: 10D JAL0 108 | TiHs  4nim | jhays I ; ;
g T e T H_ﬁ'—‘;—i_a—'l'—‘h_jf"*?*i"_:?” SO0 105 ) P10 403 3 THATE s $!3 55 ulci)r determines nominal vollage of DC and 50 Hr &
d ;b- 1560 3T -i;g ;,félz-_ 52§-;ﬂ 41800 112 | 7Kaz® E50.0Z — pon . t_:l;Euit'J, Eray to uze, safer and mere rugged than meoy 4ih
BB oo 20 S0 ok | e @S = retrecanld Fh S T Ao 0 S5 AT, D, PICIY
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b mr_lud_cd tth nmz;rcglcusgm:#‘h 115 ar 210V thermnl protested stazters. Specify voltaze. Start-atep stotion Tamer comes cc-._-:-:p!:t;: wila twao 307 heavy doety fest leads nngnmagne‘
4 Priew io slightly nipher wiere 115V inspecified.  8) Starter available for 230Y aly oo p?}aﬂty. Indi“dulz.y. cartoned. Square D brand /Suigl. Shpg. wt. 8
3 sifable for 230V waly. i Na. 4X408, Square I AC/DC Voltage Tester, Retail $21.06. Bach... ... st
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Before proceeding to install Models 344 and 3448
Blower Unit Heaters, refer to Bryant form No.
39003D1 “Procedures for Gas Appliances” (packaged
with the equipment) for information concerning com-
bustion, venting, piping, and other standard in-
stallation practices. The current edition of the
American National Standard “Installation of Gas Ap-
pliar-es and Gas Piping”, Z221.30, takes precedence
over all other reference publications pertinent to this
installation instruction. Both models are shipped fac-
tory-assembled. Installation comprises the following:

* I, Inspection
* JI.  Location and Suspension
*1il.  Gas Piping

IV. Wiring
* V. Venting

VI,  Start-up and Adjustment
VII.  Service and Maintenance
*Tn perform these sections (or installation steps),
refer to the appropriate sections of Bryant form No.
32003D1 (packaged with this equipment}.

EPECIAL AIRPLANE HANGAR AND
GARAGE APPLICATION PRECAUTIONS
NOTE: Refer to NFPA No. 409-1969, “Standard on
Adrcraft Hangars,” and NFPA No. 88-1968, “Stand-

ard for Garages.” ,

1. A clsarance of 10 feet to boettom of Heater from top
of a wing or fuselage of aircraft likely to be housed in
hangar must be maintained.

2. A minimum clearance of 8 fzet from fleor to bot-
tom of Heater in other sections of aircraft hangar,
soch as offices® and shops which communicate with
arens used for servicing or storage, must he
maintained. '
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Figure 1

3. Heater must be so located that it is protected
from damage bv aircraft or other abjects such as
cranes or movable scaffoldings. In addition, it must be
located to be accessible for servicing and adjustrent.
4. A clearance of 6 inches from combustible material
must be maintained from top and flue connector.

Eighteen inches on each side and 24 inches from any
obstruction at bottom of Heater must be maintained.

TABLE [-CONTROL OPTIOMS'

PROPANE GAS NATURAL, NATURAL

COMPONENT ! n2 4 ns

Bryant Aute Pilot ' ' - X %
Bryant Gas Valye* ' ] x X X
Gas Piessyre Regulator® ‘ — X x
Trensformer T T x X b
100% Shutoff i X — %
Thermocouple Pilot S X - X
Pllot Relay or Rilostat 1 B — X

14]l three options available on 344 & 3448 are available with D2 propane and D5 natural gas only,
*4-643 Bryant Gas Valve with integral Gas Pressure Regulator is used on D4 and DS for size 150; A-641 Cas Valve without
regulator is used on D2 for all sizes. 4-641 with separate Gas Pressure Regulotor is used on D4 and D5 jor sizes 200 thru 400.
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Figure 2 - Dimensional Drawing
TABLE il—DIMENSIONS IN INCHES—-MODEL 344
Gas Approx.
Size A B c o) 13 F G H J K L lntet Shipplng
) ) Weight
150 18-1/2 | 44-3/16 | 30-1116 | 21-3/4 | 511416 | 2.7/8 | 14-3/8 7 17 3-3/16 | 3-7116 172 215
200 24-1/2 | 44-3/16 | 34-9/16 | 21-3/4 | 51116 | 2.7/8 | 17-3/8 8 23 3.3/16 | 3716 1,2 280
250 33-1/2 | 44-3/16 | 34-9/16 | 21-3/4 | 511116 | 2-78 | 28-34 8 32 3.316 | 3-9/16 3/4 380
300 39-1/2 | 44-3/16 | 36-9/18 | 21-34 | 7-11116 | 378 | 343 9 38 3.3/16 | 3.9/16 34 463
400 ! s1-1/2 { 443116 { 381716 | 22-3/4 | 9-3/16 | 4-5/8 | 48-am 10 50 | 3-3116 | 35116 /4 625
Specific Location and Suspension Precautions iV, WIRING

For general location and suspension information,
refer to Section II of Bryant form No. 33003D1. In ad-
dition, the following precautions should be observed
when selecting a mounting site.

1. Direct heated airstream toward area having
greatest heat loss.

2. For multiple installations, locate Heaters so that
each will warm a specific area. Arrange so that
overall air pattern results in continuous circular flow
of warm air throughout space.

3. Do not locate Heater in areas where combustion
air is limited, or is not replaced.

4. If located in spaces equipped with exhaust fans,
provide sufficient makeup air to allow proper venting
of Heater.

5. Two 1/2-inch pipe tappings are provided in top
casing for use in suspending Heater. Use pipe unions
to join Unit Heater to ceiling hangar. Two additional
1/2-inch pipe tapped brackets are supplied for bal-
ancing Heater.
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Make all electrical connections in accordance with
the National Electric Code and any local endes that

may apply.

If aluminum conducters are to be used, the wire size
selected must have a current capacity not less than
that of the copper wire specified and must not create a
voltage drop between the service panel and the unit
in excess of 2% of the unit rated voltage. As a
minimum, aluminum wire must be treated to prevent
oxidation.

With electric power turned off, recheck all electrical
connections (hoth factory and field) for tightness. Be
sure to check power supply connections, especially if
aluminum conductors are used.

The Blower Unit Heater is completely wired at the
factory and is ready for connections to power source.
See wiring diagram.

The heat anticipator on the thermostat should be set

at 0.8 amps. UIGINAL P AGE 18
OF POOR QUALITY,
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TABLE lII—-THROW CHART

Velocity High Speed Low Spead EFFECTIVE THROW* AND MOUNTING HEIGHT
Modst | High Speed Temp Temp Distance {rom Floor to Top of Hester in Fi.

ft/min CFM | Rige °F CFM | niea°r 7 (1012 |14 |16 |18 J20 |22 | 24 |25 |28 | 30 |32
150-344 2100 1650 85 1340 80 100 |98 | 95 193 {90 {88 |85 |83 {80 |78 | 75| 73 | 70
200-344 2100 2100 67 1700 85 100 |98 | 95 193 190 [ 88 |85 |83 {BO {78 |75(73 |70
250-344 2100 3100 60 2600 70 120 {118{115 {113 [110{ 108 {105 1034100 {98 |95 | 83 (90
300-344 2100 3600 60 | 3000 70 130 j128 1125 {123 120]118 {115 {113 {110 |108 }105] 103 }1C0
400-344 2100 4200 67 3400 85 130 {128 1125 [123 }120] 118 J115 113 {410 |108 |105{ 103 {100

*Effective throw as shown is the horizontal distance in feet that the heated airstream travels from the outlet of the unit heater with louvers
positioned for maximum throw with air reaching the floor. Spread or width of the air pattern is approximately 20% of the maximum throw, For

edditional spread, use vertical louvers. Above data are test results.

Vi. START-UP AND ADJUSTMENT

1. Start unit using procedure outlined on lighting in-
struction plate attached to Heater.

2. Adjust pilot flame. Use adjusting screw under
serew cap on pilot valve for this purpose.

For D4 controls, flame should be long enough for good
impingement on metal element of Bryant automatic
pilot. Por D5 and D2 controls, flame should surround
thermocouple element of pilot and extend downward
to include 3/8 to 1/2 inch of thermocouple. Flame
sheuld never come in contact with any other part of
thermocouple or its lead wire.

T'o adjust pilot flame on units equipped with a Model
A-G43 valve, adjustment screw is located in pilot
outlet portion of valve body. Remove capscrew, make
necessary adjustment, and replace capscrew.

3. Check input. Input should be checked at meter to
make sure that it correspends with input shewn on
rating plate attached to unit. See Bryant form No.
A%003D1 for method.

4. Final Checkout. Move thermostat setting above
and below room temperature several fimes, pausing
between each “on” and “off” cycle to make sure that
main burners ignite properly.

Attach a low-veoltage test light to electrical leads of
gas valve. With thermostat set ahove room tem-
perature, close manual piloet valve. If light goes out
when pilot cools, pilot is functioning properly. The
test light should go out within 45 seconds after pilot
gas supply is turned off.

Check the cperation of temperature limit control.
This can be done by allowing burners to operate while
fan is not running to see that limit switch opeus.
Checl all connections in the gas piping for leaks. Use
a soap-and.water solution.

WARNING: Never use a flame to check for leaks.

Vii. SERVICE AND MAINTENMANCE

1. Pilot Orifice - is located in bottom fitting of pilot
and is readily accessible for inspection and cleaning.
2. Main Burner Orifices - The orifice is readily un-
screwed from manifold after burner is removed:

3. Removing Main Burners - Lift rear of burner and
push it away from manifold enough to disengage
orifice spud from mixer shield. Then pull down and
out of Heater. End of burner away from manifold
seats in a slotted burner support. 1t is necessary to lift
burner out of this slot before attempting to push
burner back. See Figure 8.

NOTE: Disconnect the pilot tubing and wires to
remove the burner that holds the pilot. However, it is
noet necessary to remove the pilot itself from the
burner.

4, Cleaning - Heat exchanger tubes should be in-

- spected at regular intervals and cleaned when

necessary.
a. Shat off gas and electricity. Heater should be cool.
b. Disconnect pilot tubs and wires.
c. Remove main burners and pilot.

d. Uss stiff brush to scrub heat exchanger tubes.
Remove all loose scale and any soot that may have

" collected. ' :

e. Replace burners and pilot. Reconnect pilot tube
and wires,

f. Unit is new ready for relighting.

3. Oiling-direct-drive sleeve-bearing blower motors
are prelubricated and normally will not need further
oiling for approximately 5 years. Lubricating then
should be performed by an experienced serviceman as
blower assembly will have to be disassembled.

Each sleeve bearing on above motors should be oiled
with 25 drops of SAE 20 nondetergent motoer oil an.
nually after 5 years. Avoid over-oiling.




WIRING DIAGRAMS FOR SIZES 150 & 200
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IF ANY OF THE QRIGINAL WIRE AS SUPPLIED WITH THE APPLIANCE
MUST BE REPLACED, IT MUST BE REPLACED WITH TYPE SFF-2 150C
FOR 24-VOLT CIRCUITS AND APPLIANCE WIRING MATERIAL 105C FOR
LINE VOLTAGE CIRCUITS.

1A-TRANSFORMER
2G-BLOWER RELAY
3D-BLOWER MOTOR
SA-HEAT MOTOR VALVE

SA-PILOT SWITCH (OMIT ON PROPANE

THIS UNIT 1S APPROVED FOR 0.25 WC STATIC 55°
TO 85° RISE, SEE INSTALLATION INSTRUCTIONS OR
AFPLICATION MANUAL BEFORE CHANGING SPEED
TAPS OR ADDING QUCTWORK,

— FACTORY LOW VOLTAGE
== —ElELD LINE VOLTAGE
= FfELD LOW VOLTAGE

Figure 3 - With 732 Pilot Installed Non 100% Shute!f, Nat. Gas (D4)
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IF ANY OF THE ORIGINAL WIRE AS SUPPLIED WITH THE APPLIANCE
MUST BE REPLACED, IT MUST 8E REPLACED WITH TYPE SFF-2 150C
FOR 24-VOLT CIRCUITS AND APPLIANCE WIRING MATERIAL 05C FOR
LIME VOLTAGE CIRCUITS.

1A-TRANSFORMER
2G-BLOWER RELAY
ID-BLOWER MOTOR

5A-HEAT MOTOR VALVE

68-733 PILOT (REMGNITION}

THIS UNIT IS APPROVER FOR 0.25 WC STATIC 55° .
TO 85° RISE, SEE INSTALLATION INSTRUCTIC. ~ OR
APPLICATION MAMNUAL BEFORE CHANGING SPEED
TAPS OR ADDING DUCTWORK,

FACTORY LINE VOLTAGE
FACTORY LOW VOLTAGE
~w—e FIELD LINE VOLTAGE
——— FIELD LOW VOLTAGE

11A-RESISTOR

TK-TEMPERATURE LIMIT CONTROL
TP-PAESSURE SWITCH SPST




WIRING DIAGRAMS FOR SIZES 250, 300, & 460
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IF ANY OF THE ORIGINAL WIRE AS SUFPLIED WITH THE APPLIANCE 1A-TRANSFORMER
MUST BE REPLACED, IT MUST BE REPLACED WITH TYPE SFF-2 1500 2A-BLOWER RELAY !
FOR 24.VOLT CIRCUITS AND APPLIANCE WIRING MATERIAL 105C FOR 2G-HEAT-MOTOR-OPERATED RELAY I
LINE VOLTAGE CIRCINTS. 3D01&4&2-B8LOWER MOTOR ‘

5A-HEAT MOTOR VALVE
THIS UNIT 1S APPROVED FOR 0.25 WC STATIC 55°  ~~—FACTORY LINE VOLTAGE  6A-PILOT SWITCH (OMIT ON PRDPAW::]

TO 85° RISE, SEE INSTALLATION INSTRUCTIONS OR ——FACTORY LOW VOLTAGE  7K-TEMPERATURE LIMIT CONTROL
APPLICATION MANUAL BEFORE GHANGING SPEER =——=FIELD LINE VOLTAGE
TAPS OR ADDING DUCTWORK. =<—F|ELD LOW VOLTAGE

Figure 5 - With 732 Pilot Installed Mon 100% Shutoff, Nat. Gas (D4)
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IF ANY QF THE OHIG{NAL WIRE AS SUPPLIED WITH THE APPLIANCE TA-TRANSFORMER
MUST BE REPLACED, IT MUST BE REPLACED WITH TYPE SFF-2 150C 2A-BLOWER RELAY
FOR 24-YOLT CIACUITS AND APPLIANCE WIRING MATERIAL 105C FOR 2G-HEAT-MOTOR-OPERATED RELAY
LINE VOLTAGE CIRCUITS. 301&2-BLOWER MOTOR

SA-HEAT MOTOR VALVE
THIS UNIT IS APPROVED FOR 0.25 WC STATIC 55 FACTORY LINE VOLTAGE  6B8-733 PILOT (REIGN!ITION)
TO 85° RISE, SEE INSTALLATION INSTRUCTIONS OR FACTORY LOW VOLTAGE  7TK-TEMPERATURE LIMIT CONTROL
APPLICATION MANUAL BEFORZ CHANGING SPEED === FELD LINE VOLTAGE - 7P-PRESSURE SWITCH SPST
TAPS OR ADDING DUCTWORK. ——— FIELD LOW VOLTAGE 11A-RESISTOR

Figura 6 - With 733 Pilot Instailed Automatic Electric Reignition (D1)
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P/N 34427D46 W/34427D38
SUB- BASE

4 ! Q «THERMQOSTAT
*THERMOSTAT l P/N 34427046
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SEPARATE WIRES MARKED W & J AT THERMOSTAT CONNECTIONS
WHEN SUB-BASE P/N34427D36 IS USED FOR SUMMER FAN

Figure 7 - Thermestat Field Wiring

Figure 8 - Removing Burner
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infermation on Dover Corporation/Peerless Division, contact Peerless Division,
P. O. Box 2015, Loeuisville, KY, 46201,
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