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Summar

The Kaw Valley State Bank and Trust Company of Topeka, Kansas,
is a recipient of a grant in the second cyclo PON of the Demonstra-
tion Program to be applied to its north detached facility. This
facility utilizes 72 General Electric evacuated tube, liquid col-
lectors, creating 1068 square feet of effective collector area,
which will heat an 1100 gallon thermal cnerpy storage tank. Energy
will be drawn from the tank as required to provide space heating

|
t by direct transfer to the supply air of the building convironment.
! If cooling is required, the hot water from the storapge tank will

be used to fire four (4) staged, three (3) ton ARKLA absorption
chillers, which in turn cools the supply aiv., The auxilinry energy
source is a conventional natural gas f{ired boiler. The solar systen
! at a cost of approximately $94,000 is coxpected to provide 74 percent
of the annual cooling load, 47 percent of the heating load, as well
as 95 percent of the domestic hol wator,

This project is the result of a dedicated joint offort of a
team consisting of: The Kaw Valley State Bank and Trust Company,
Mr. Glenn Swogger, President, is the ownor of the facility; Robert
S. Slemmons and Associates, Avchiteets and Projoect Manapers,

Burgess Enginecring, Inc., Solar Systoms Engincering; General
Electric, Procurement and Solar Collector Design; Ed Young Company,

Solar System Contractor.




Project Description
Solar Heating, Cooling and Domestic Hot Water System
Kaw Valley State Bank and Trust Company
Topeka, Kansas

Abstract

Application - heating, cooling and domestic hot water

Collector Type - evacuated tube, hydronic collectors

Collector Manufacture - General Electric Corporation

Collaector Area - 1068 square feet - 72 panels

sLorage Capacity - 1100 gallon

Cooling Capacity - 12 ton (total) absorption chiller

Building Owner - Glenn Swopger, President, Kaw Valley State
Bank and Trust Company

Architects - Robert S. Slemmons and Associates

Engincor - Burgess Lngineering Incorporated

Introduction

The Kaw Valley State Bank and Trust Company site is a commercial
building in Topeka, Kansas. The building has approximately 5,600
square feet of conditioned space. Solar energy is used for space
heating, space cooling, and preheating domestic hot watexr (DHW),

The solar cnergy system has an array of evacuated tube-type col-
Jectors with an aren of 1068 square feet. The array faces 5§ degrees
cast of south at an angle of 45 degrees to the horizontal. A 50/50
solution of othylene glycol and water is the transfer medium that
delivors solar energy to a tube-in-shell heat exchanger that in
turn delivers solar-heated water to a 1100-gallon pressurized hot
water storage tank. This heat-oxchanger-to-storage loop is plumbed
in parallel to a sccond tube-in-shell heat exchanger that provides
preheated DHW to a gas-fired hot water heater. When solar energy
is insufficient to satisfy the space heating and/or cooling demand,
a natural gas-fired boiler provides auxiliary energy to the fan
¢oil loops and/or the absorption chillers. Since the DHW load is
very low, the DHW system is not instrumented. The solar energy and
heating, ventilating and air conditioning systems are fully auto-
mated, requiring only a manual secasonal changeover.

Design Philosophy

The underlying philosophy of this project was the concept to
truly achieve maximum energy conservation. Energy conscious design
was employed throughout all phases of this integrated project.

ASHRAE Standard 90-75 was used as a guideline in the selection of
materials and systems of construction in the design of the structure.
In general, all components exceed the standard. Design of the struec-
ture features such concepts as maximum massing for thermal storage
and improved insulation systems. Special consideration has been
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given to the orientation and detailed assembly of glazed opening.
Windows have been held to a minimum and utilizes solar-bronze
reflective insulating glass. Entrance and windows have been pro-
vided with seasonal control of solar gain. Even landscaped plant-
ing has been planned as an integral part of the seasonal control

on the west facade. Fifty percent of the usable floor space is
constructed subgrade to reduce heat loss or gain. Two directions
of approach have been cmployed to insure muximum energy conserva-
tion of the mechanical system, The first being the design of a
system utilizing energy efficient components integrated into a

high efficiency heating, cooling, hot water: system. The second
approach is one of guidelines for efficient and proper operation

of said system, A complex network of controls avolved from the
need for maximum automation to insure proper system operation.

The control system was designed to respond to the requirements of
the mechanical system, the needs of the building environment and
the ambient climatic conditions. An example of this feature is
that the hot water operating temperature of the system during the
heating cycle is governed by the ambient air temperature to mini-
mize the enthalpy requirements. This will minimize the heat loss
as well as extend the operative range of the building. The operat-
ing temperature of the circulating hot water during the cooling
cycle is designed to maintain 195°'F to insurc maximum efficiency

of the absorption chillers. The chillers are staged to insure mini-
mum energy drawn from the storage tank. A two zone, variable volume
forced air distribution system is utilized to provide individual
room temperature control so as to climinate energy waste through
over heating or cooling. Thus the room automatically maingains the
desired building temperatures of 70°F in the winter and 75°F in the
summer, Fresh air ventilation is designed to be controlled by an
economizer which governs the volume of fresh air with respect to the
outdoor ambient air temperature. The economizer will also free
cooling during near passive situations. Elcctronic air filters will

assist in odor control thus decreasing the need for outdoor fresh air.

Upon the preceding criteria, design cvolved into establishing
the proper operation of the system. As previously stated, the
system is totally automated. The system was desipned for a twelve
hour operation of the cooling equipment, with an eight hour opera-
tion of ventilation. There would be a ten-degree setback from
10:00 p.m.,, to 6:00 a.m., of the hecat equipment; this would save
an anticipated 12 percent of the c¢nergy requirement. In the heating
season, humidification will be discontinued after working hours and
on weekends. All time controls are supplied with manual overrides
to allow weekend shutdown of one or both zones. A rigid schedule
of maintenance, such as filter cleansing, control checking, operat-
ing temperature monitoring, etc., shall be manditory.

The 1068 square feet of collectors was selected as a trade
off between percent of load solar subsidized and available build-
ing area. Evacuated tube type collgctors allow for a maximum
system operating temperature of 250 F, thus extending energy stor-
age capacity of the storage tank which is critical for the chiller
equipment. The 1100 gallon storage tank also reflects this desire
to maximize the higher operating range. It was decided to maximize
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the subsidizing of the cooling load due to the considerable
higher cost of electric cooling as opposed to gas heating. How-
ever, the auxiliary gas boiler offers the facility the potential
to convert to a great variety of backup energy sources (i.e.,
electricity, oil, coal, wood, or combustible waste) when the need
arises in the future. This offers a great deal of security to
the bank in addition to the energy savings.

Operation of the System - The system, as shown schematically
in Figure 1, has five modes of operation:

1. Mode 1 - Collector Loog Operation - This mode activates
when there is a minimum insolation intensity of 35 Btu per square

foot per hour. When this occurs, the collector pump turns on.

This mode terminates when insolation intensity drops below 35 Btu
per square foot per hour. A bypass valve prevents flow through

the collecfor-to-storage heat exchanger until the loop temperature
exceeds 75°F. If a pump or a power failure occurs during operation,
collector system operation may be prohibited for up to 24 hours un-
til the array has cooled down.

2. Mode 2 - Heat Rejection Operation -~ This mode activates
whenever the collector outlet temperature cheeds the recommended
ethylene glycol maximum temperature of 280 ' F., A three-way valve
in the collector loop redirects collector flow through the heat
rejector which rejects collected energy until the collector outlet
temperature drops to a safe predetermined valve,

3. Mode 3 - Collector Loop to Storage - Mode 3 activates when
Mode 1 operation results in the collector outleg temperature exceed-
ing the storage tank temperature by at least 18 F, turning on pump
P2, Mode 3 terminates whenever Mode 1 is terminated or when the
measured tempernsure differential falls below a set minimum tempera-
ture (nomially 3°F).

4. Mode 4 - Solar Energy DHW Pre heating - This mode activates
only when Mode 3 has been entered and DHW consumption permits pre-
heating of the cold water supply. This occurs when the cold water
passes through a liquid-to-liquid heat exchanger in parallel with
the collector-to-storage loop.

5. Mode 5 - Storage to Heating, Ventilating, and Air

EbnditioningW§HVAC) Loads - This mode activates when ,
the normally closed valve V15 is opened, and valve V2 is reposi-
tioned by the control system to permit flow through the hot water
storage tank, using the stored solar energy for HVAC loads. Valve
V15 is opened whenever a HVAC load requires hot water flow and

storage tank temperatures gxceed HVAC return flow (heating or
cooling) temperature by 20°F,
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Problems/Solutions

The contractor found the design of the evacuated tube col-
lectors very sound in solar thermal theory. However, the con-
tractor was confronted by several problems in the mechanics of
the collector system,

There are several inherent problems associated with avail-
able General Electric Corporations evacuated tube collectors.
The most obvious of which is the fragile nature of the tubes.
At the high stagnation temperature which might be encountered,
thermal shock of the tubes becomes a serious threat. To pre-
vent damage, it becomes necessary to provide a means to dump
excess heat in times when the storage tank has reached its
upper limit. This implies a considerable cost of exchangers
and controls. It also expands energy to operate the over temp-
erature dump system without offering any added solar benefit
to the building. It was also considered desirable to cover
tubes with lexan for protection from hail and vandalism, which
will jeoparidize a portion of the solar gain.

Another major concern is the inability to completely
drain the collectors. Prablems could possibly arise when
some collectors are empty while others are full and the sys-
tem is allowed to stagnate, such could be the case in a
maintenance or service situation. What might occur is that
the empty tubes would approach 700°F, while the filled tubes
would ge boiling off and prohlems of thermal shock would result
as 220°F water vapor met 700 F tubes.

Another problem encountered was the integration didn't
sense the collector temperature but only the available energy.
In this failure, the collectors were turned on when covered
with ice and snow and the subfreezing glycol solution pumped
through a heat exchanger interfacing with water. The HEX
froze and ruptured, subsequently allowing the glycol solution
in the collectors to be diluted with enough water to freeze

~and rupture the collector tubes. The system was modified and
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the modification consisted of installing a 2 inch diverting
valve that is temperature controlled as to normally pass flow
from "A" to "B" allowing the collector fluid to be circulated
thsough the heat exchanger. When the temperature drops to

65 F, the valve will return to the "A" to "C" position. A
final safety feature is controller S-2, which wil& cut off
the collector pump if it sees a temperature of 40 r or less.
The system will then remain off until manually reset. This
comination of safety features should prevent any chance of
freeze up from occurring.

The secondary heating/cooling system creates no major
problems since it is basic to many conventional systems de-
veloped, engineered, and proven over many years.




The architect, through time and deliberation, integrated

= the solar system into the design in such a manner as to create
o a very marketable building of extremely pleasing aesthetics.
Y This is lending greatly to the rapidly growing public enthusi-
yo¥ asm in the project.
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Solar Acceptance Test

An Acceptance Test was conducted on July 30, 1980, with
Mr. William A. Hagen, P.E., Government Project Manager; Bob
Slemmons, Architect; Lyle Dreher, Maintenance Contractor; Glenn
Swogger, President Kaw Valley State Bank and Trust Company; and
Mr. Ron Toelle, Government Project Engineer.

The following five pages are extracts from site files re-

lating to the Acceptance Test and suggested system improvements as

a result of the Acceptance Test.
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SLEMMONS ASSOCIATES

ARCHITECTS, P.A.
SUITE 1816, 1 TOWNSITE PLAZA
Topoks, K8 00003 VI Lads

ROBERT 8, BLEMMONS, A.L.A,, PRESIDENT

ASSOCIATES:
DAVID A, HOUSER, A.L.A.
GREGOAY D. SIMS, AJA.

September 26, 1980

Mr. Bi1l Hagen

gz;;rnment Project Manager

George C. Marshall Space Flight Center
Marshall Space Flight Center, AL 35812

Code FA33
Re: EG-77-A-01-4080
Dear Sir:

Under separate cover I am sending two sets of Maintenance and Operating
Manuals for the Solar Enurgy System for Kaw Valley State Bank - North,
Topeka. These include as-built drawings with all modifications to datle.

Enclosed is a letter to you from Mr. Swogger, President of the Bank,
rel:tivedtg the understanding the system is operational and functioning
as intended.

We are proceeding with requests for proposals from the Contractor to con-
struct additional modifications recommended by Ron Toelle with concurrence
of W. E. Burgess, P.E., our consulting engineer. These changes should im-
prove the function and reliability of the chillers as well as the S.D.A.S.
No changes have been made since your visit (relative to high fossil-fuel
consumption) pending some determination of cost for the modifications.
You'll be advised when added work is authorized.

Sincerely,

‘/;
Robert S. Slemmons, AIA
Encl.

cc: Mr. Glenn Swogger
Dahlstrom & Ferrell

RSS/pk
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GLENN SWOGGER, PRISIDENY

NORMAN COWPERTHWAITE. Viei: 7181DENY
C M HAYNES. Casmian

CECIL MATHENY. ASSY. ViCK PRESIDENT
RUSBELL PERCIVAL, ASST. VICE PAESINENY
RANDALL CURRIE. MANAGING OFFICER

K
¥ STATE BANK AND J TRUST CO.

PO BOX 8009 1110 NORYH RANGAS AVE ‘E
PHONE 838:8r 40 TOPENA, NANGAS €0008 .

Mr. WilliamA. Hagen, P.E.

Solar Heating & Cooling Program, FA 34
Marahs#X)X Space Flight Center, AL 35812

Dear Bill:

Your vigit of July 30, 1980 allowed our Architect, Bob Slemmons, our
mainterance contractor, Lyle Dreher and others associated with this
solar project to meet with you and Mr. Toelle. My discussion with you
at noon confirmed that you found all things in order.

Based upon the tests which have been conducted and the counsel of my
Architect, Bob Slemmons, I declare the Solar System operational.

We will be supplying you with "as built" drawings, plus operation and
maintenance manuals as part of our final report. We recognize that this
solar demonstration was a pioneering activity. The cost benefits may
not be immediate but energy conservation is necessary action which all

of us must take.

Gs/31
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ANN MORRISELY, OPEnATIONS OFFICER

MARY L. WILLIAMES. Vice PaasipanY

GARY C. MYERS, ASSY VIOL PREsipgny

GERALD W. LAUBEN: EXXCUTIVE VICr PRgSIBDENY
NACHAEL GILBERY, AssY TausY OFFiIcKN
HOWARD ALEXANDER, VicKk PRESIDENY

a4 e ¥ vy o p ""ﬂ"l‘
J' - {d m.{atwﬁ-

e
« 4 - S
. . -
. .
«
At
I ey ‘
9 3
: »
[} .
p
F
.
P Y

SLA MOLTMEYER, CUSTOMER MELAYIONS OFFICER  CLARENCE J. TYLER. BiLDe. Susy, CAPITAL 3000,00000
ROBERT 8. MAXWELL: TAUSY Orricen BEVEALY MADLEY. ASSY VICK PacsiDENY WAPLUS AND PROFITS $4,800,000.00
September 23, 1980 TOPEKA, KANSAS 66608

B U T TP TP O U T S

Sincerely,

fr

Glenjn ‘Sm' Swe 0\6‘*\» .

i
President L j
i
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SLEMMONS ASSOCIATES
. ARCHITECTS, P.A.
SUITE 1595, 1 TOWNSITE PLAZA

, Topeka, XS 00003 V2350244

ROBERT 8. SLEMMONS, A.).A., PRESIDENT

ASSQCIATES:
DAVID A. HOUSER, A.1.A
GAEGOAY D. SIMS, ALA,

September 26, 1980

Dahlstrom & Ferrell Construction Company, Inc.
P, 0. Box 4561
Topeka, Kansas 66604

Re: Kaw valley State Bank - North Solar
Gentlemen:

Please submit your proposal to provide additional work recommended by the
Governnent Project Engineer, Mr. Ron Toelle, with concurrence of our engi-
neering consultant, Mr. W. E. Burgess, P.E. and described as follows:

V. Provide new openinas with louvers, grilles, filters, etc, conform-
ing to Drawing SR-1, attached, to ventilate the ATM Room and Mechanica)
Equipment Room 200. Install a hinged type of soffit louver where indi-
cated, with filter rack and permanent washable removable filters.

2. Install air vent on cooling tower piping in close proximity to
strainer as described in notes from Ron Toelle's visit (attached).

3. Instal)l aquestat to inhibit boiler operation when solar heated
Yater ;sdavailable, in accordance with notes from Ron Toelle's visit
attached.

Yours . truly,

) N

Robert S. Slemmons, AIA

-~

Encl.
cc: Young's Inc.
Mr. Glenn Swogger
\\:Mr. Bill Hagen

RSS/pk
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Roa Toelle's notes on vllita:ion to KAW VAIVEY STATE BANK - NORTH

Suggested System Improvements as discussed July 30, 1980.

1. Venting at a high point. An air vent should be added to the cooling tower
piping in close proximity to the strainer. An existing pressure gauge port
for P3 located next to the cleanout strainer would serve very well. Upon

cleaning the strainer, air could be immediately vented, thus averting a
e potential air lock in the chillers.

2. An adjustable aquastat with a strap on bulb should be used in a control
modification which wsuld inhibgt the boiler when solar vater is available

to the chillers at X° (say 190 F). The exact set point can be adjusted for
minimum fuel consumption while maintaining ccmfort.

3. Modulating the input water temperature to the chiller for load balancing
should be validated again by ARKLA., Excessive fuel useage would be expected
if this is done with the boiler. Reducing the firing temperature to the
ARKLA greatly reduces the COP of the unit.

4. Assure that the boiler is never used to heat the solar storage tank. This

reduces the efficiency of the solar coliectors while creating excessive fuel
bills.
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APPENDIX A
Manufacturers Literature

ARKLA Absorption Chiller
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SPECIFICATIONS
MODEL WF 38
DESIGN DELIVERED CAPACITY, Btu/h..... . 38,000 CONDENSING WATER DATA
DESIGN DELIVERED CAPACITY, Tons IM.E.. .... 3.0 Design Heat Rejection, Btu/h............... 86,000
ENERGY REQUIREMENTS Decfan Inlet Temperature, °F .. ..... SR - -
Design Hot Water Input, Btu/h. .......... ..., 50,000 Design Outlet Temperature, °F ............. o 983
Design Hot Water Inlet Temperature, °F ......... 105 Permissible Range of inlet Temp. . ......... 751080
Design Hot Water Outlet Temperature, °F..... 185.9 Design Flow, gpm..........0o00viiniiins..s 120
Permissible Range of Inlet Temp. .. ...... 17010 205 Pressure Drop. Feet of Water, at 12gpm......... 9.6
Design Hot Water FIOW, GPM.............c0.s. 110 Permissible Range of Flow,gpm. ........... 8t025
Pressure Drop, Feet of Water. at 11gpm......... 8.8 Pressure Drop, Feet of Water, at 25gpm........ 339
Permissible Range of Flow,gpm............ §t022 Maximum Working Pressure, psig ...... cvrasaas 100
Pressure Drop, Feet of Water, at 22 gpm. .. 209 Unit Water Volume, Gallons, Approx. ... ...... +r 30
Maximum Working Pressure, psig.............. 100 FOA COOLING TOWER SELECTION
Unit Water Volume, Gallons, Approx. ............ 3.0 Maximum Heat Rejection, Btu/h. . . .. e, 106,000
Electrical Voltage, 60 Hz, 1 Phase. ......... v 1182 Range.°F.......... s Ciee. 141017
Maximum Wattage Draw................000e0s 250 Minimum Permissible Sump Temperature, °F. ... 75°
D e AT e, © SERVICE CONNECTIONS
sign Inlet Temperature, °F........ ... 0000 55 Hot Water Inlet and Outlet 1" EPT
Design Outlet Temperature, °F............ vere, 45 O} Jatar et and LUt v v ver T
DESIGN FIOW, DM+« + v v evrsssssssarsssssss 7.0 Chilled Water Inlet and Outlet....... Viraa s 1 § FPT
Pressure Drop, Feet of Water, at 7.2 gom. . . .. 48 Condensing Water inlet and Outlet........... 1"FPT
Premissible Range of Flow,gpm. ........... 41013 PHYSICAL DATA, APPROXIMATES
Pressure Drop, Feet of Water, at 13gpm......., 125 Operating Weight, Pounds. .. ., N . 675
Maximum Working Pressure, psig. . ......c.vv.s 100 Shipping Weight, Pounds..............couv0es 680°
Unit Water Volume, Gallons, Approx. ........ ver 1.8 Crated Size.Inches. .. .......... 36W 340 75H

NOTES: 1. Capacity at design conditions. For capacities at other conditions, see Page 4.
2. Units equipped for operation on 230V-50Hz-1Ph available on special order.
3. Thermostatic switch to control tower fan MUST be used. Set to “cut out” at 75°F.

4, Includes circulating water weights.

5. Units as shipped contain Lithium Bromide chiarge.

DIMENSIONAL VIEWS

iy &

CHILLED WATER
INLET 1 NFPT
CHILLED WATER GEN. INLET 1° NFPT

OUTLET 1* NFPT
GEN. 07TLET 1*NFPT

DT L

CONDENSER WATER INLET 1* NFPT
CONDENSIR WATER OUTLET 1" NFPT

e 203~

s -

9q - 25%%"

[ 741/ O ) 88k
1%~ % °
. R .
y 1ELECT.
; l%osm 11%"
K “sox Y9
Lewpad L]

WIRING HOLES

LEFT SIDE

FRONT RIGHT SIDE

WF-36
A-4
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MODEL WF 36

Hot Water Flow 1M1OGPM
Condensing Water Flow 120GPM
Chilled Water Flow 72GPM
' Chilled Water Leaving Temperature 45°F

N5

i :
50,000 36,000
‘ ¢

‘Unit operation unstable in these mcas  **Lighter area represents condiions for rated capacity

' .

MODEL WF 36
Pressure Drops vs Water Flows
For Pump Sizing

Where Progres Built Qualn
Arkla Industnies Ing
PO Box 534
Evansvilie IN 47704
Arkia Industnes Inc reserves the right 1o change the specitications and
sanign of its products without notice and without INCurring obhigat FORM NO SPA+31 NOV 1976 PRINTED IN US
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ARKLA INDUSTRIES INC, P. 0. Box 534 Evansville, Indisna 47704

DATE: Nov., 1976
Y

CONDENSING WATER PIPING - AT UNIT A— s

L2

Both inlet and ouflof condensing water connections are iocated on the right
side near the rear, The inlet connection is the bottom pl?o and is & 1" FPT
titting, The outiet connection is the top pipe and is a 1" FPT fitting., WF 35
Any vertical piping to these connections should be far enough away from the
panel to permit easy removal of this panel if necessary.

Certaln fittings should be Instailed in the condensing water piping as shown
in Figure below,for the reasons mentioned below.

a. A 1/4" pet cock should be installed In the inlet and outlet
connection next to the unit. These are needed to take pressures ,
when adjusting the water flow.

b. A union and an isolating valve (Gate valve) should be installed
‘In each line so the piping can be disconnected from the unit without
making It necessary to drain the water from the rest of the sysfem.

c. A flow regutating valve (plug cock) should be located in tho wator 'i%.
Iine leaving the unit and down stream of the isolating valve for .
the purpose of balancing and regulating condensing water fiow.

d. "Biow do&n“ vaivaes should be installed at end of dirt legs to make
it convenient for draining off sediment or draining the unit, If

necessary.

One of the six thermometer well fittings shipped (in a carton behind the front
pane|) with each unit is to be instalied in each the inlet and outlet condensing
water lines. For the most accurate temperature readings, these should be located
as close to the unit as possible. They must be installed in horizontal linés with
the well part of the fittings in the vertical up position.

Tnsmoumm wgLls  ISOLATING VALVES

'ESSURE TAPS FLON REGULATING VALVE

{ =, CONDENSING
A } WATER our OF UNIT .
UNIT, |
1 { CONDENSING
P : mmsn INTO UNIT
| umons
A-6




Only clean, hot water, free from oil and other foreign materials should be
used, . |t any other hot liquid or mixture is going to be used, check with
Arkla Industries Inc. P.0. Box 534, Evansville, Indiana 47704, for particulars.
All hot water piping, including return piping should be installed in accord-
ance with good hot water piping practice (See 111-20-1),

See Figure on |11-52-4(B), for the proper hot water piping connections to the i
unit. .

Any vertical piping to these connections should be far enough away from the
panel to permit easy removal of this panel if necessary.

Certain fittings should be instalied in the hot water piping as shown in
Figure on |11-52=-4(B) for the reasons mentioned below.

a. A 1/4" pet cock should be installed in the inlet and outlet
connection next to the unit. These are needed to take pressures
when adjusting the water flow.

b. A union and an isolating valve (bGate valve) should be installed in
each line so the piping can be disconnected from the unit without
making it necessary to drain the water from the rest of the system.

c. A flow regulating valve (plug cock) should be located in the water
line leaving the unit and down stream of the isolating valve for
the purpose of balancing and regulating hot water flow.

d. "Blow down" valves should be installed at end of dirt legs to make
it convenient for draining off sediment or draining the unit, it

necessary.

One of the six thermometer well fittings shipped (in a carton behind the front
panel) with each unit is to be installed in each 1he inlet and outiet hot
water |ines. For the most accurate temperature readings, these should be
located as close to the unit as possible. They must be installed in horizontal
lines with the well part of the fittings in the vertical up position.

The hot water supply and return lines should be insulated at least up to the
point of connection on the unit to reduce heat loss and vo avoid injury to

personnel .

Low water flow will reduce effective cooling and waste energy. |t is recomnended
that a flow switch be a part of the control system to cut off the unit at a
minimum flow rate of 5 G.P.M,

FMENLA INDUD ERILD il F. V. Box 534 EVANSVIH@, Hiiiutio %o ¢ o
' { DATE: Nov.. 1976
MODELS
~ HOT WATER PIPING e
The WF-36 requires a hot water supply of 11 G.P.M. at 170°F to 195°F., The
unit produces 36,000 BTU's of cooling at 195°F hot water and 859F condensing
Naf.f'. . “F".56
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: REV: Apr., 1977 | ARKLA INDUSTRIES INC. P.O.80X 834 EVANSVILLE, INDIANA /704

It Is recommended that some type of minimum and maximum input control system be
installed. This must be field fabricated and Installed. Minimum input is 1700F
hot water. Maximum input is 2059F hot water. Water temperatures below 1700F
produce no effective cooling and wastes ¢nergy. At water temperstures above
205°F the unit again wastes energy.

'rusmouarea WELLs  ISOLATING VALVES

PRESSURE TAPSK—>
A i ; " ""&'r -
: ~ \/ wxren INTO ONIT
UNIT )
L L |
WATER our OF UNIT

N 10NS

FI.OW REGULAT!NG VALVE
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ARKLA INDUSTRIES INC.

P. 0. Box 534

Lvansville, Indiana 47704 m—
DATE: Nov., 1976

nOTEM . NODEL
L MEAYY LINES NBICATE COMMECTIONS TO BE MADE AT TinE OF wrae
ATALLATION MAN SWITCH AND T TUM TO BE MRLILD LOCALLY !
B POMITION OF ALL SWITCHER SHOWN WTH POWER OFF WY NO ) 1
B OMEMAL WIRE BUPPLIED 18 REPLACED, UL UL APFROVLD TYRL L_maoo‘-Ao‘
WL FOR WatC
CAUTION
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FIRKLA INDUSTRIES INC P O. Box L34 Fvansy Mid R
| | " . 19714
- - e ———— — - e c— ...','A- ———
| MODELS
] ' ' p— - e
ELEC ’ AL CON!
Arkla Solaire unit is wired for op¢ ! phase, 60
& current.
» unit control box contains a 115/24 volt, 0 YA transturmer 1o supply low WF-3%6
Itage current 1o the control system,
he main switches, disconnect switches, fuse holders and fuses are not
turnished by Arkla. The fused disconnect st Id | talled within sight
ot and not more than 50 fecet from the unit,
The recommended i ine voltage wiring to the unit n bo f i on |1 1-60-2.
UHD ING
|
't type UF underground cable is used, the unit { inded by running
wiring from an approved electrical ground t ; 1 n the
unit's frame. Grounding wire should be attachod 1 f ! n a manner
approved by national and/or loca!l Electrical Codes. f oo it Jjsed, |1t
will serve as &n adequate ground, providing that 1the { { onnected to

the building's electrical grounding systoem,

| ———
|

IY'M[ DELAY FUSK 15

1) Lo 1S
£ VOLT
< RVICE
FUSED DISCONNECT
A-]“
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ARKLA INDUSTRIES INC. P. 0. Box 534 Fvansville, Indiana 47704 ' -
MATE: Nov., 1970
] MODELS
e e—
CLECTRICAL WIRING - LOW VOLTAGE TO CONTROL SYSTEM '
The Arkla Solaire unit is wired such as to provide 24 VAC to external relays
to control the various pumps and air handler(s) in tho heating and air | WF =36

conditioning system, The relays selected should not exceed .4 amp. draw

maximum, Wiring from the unit to the relays should be a minimum of 18 gauge.

WF-36 CONTROL BOX

E |
!

@@@@ DORRRE

S — — ] s

l |

 p— \.....-...o'-l\.JT\J ' l
:
|

L
|
|
|
|}

CHILLED
WATER
PUMP
?'CONTROLS

THERMOSTAT 24 VAC HEAT
4 AMPS MAX| | sHERCE
TO HKEATING ICONTROLS
CONTROLSH v

24VAC
4 AMPS MAX.
TO BLOWER
RELAY

A-11

24 VAC

4 AMPS MAX.

TO COOLING
TOWER
CONTROLS
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ARKLA INDUSTRIES INC P. O Box 534
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APPENDIX B

Manufacturers Literature

Honeywell Inc., Controls
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Honeywell

General

The HKNBOI0B and HKNSO10C
Compressed Air Driers are used to con
ition aiy supply systems for pneumatic
controls The HKNBOIOB  and
HKNBOI10C cool the control air and
condense and remove oil, water vapor
and other contaminants from the con
trol air system

The condensed oil and water vapor
are separated from the air stream and
ejected through a drain. The discharged
air is filtered, then regulated to a pres
sure suitable for control devices. The
HKNBOIOB with the PPOO2A is de
signed for use in a single pressure
system while the HKNSO1OC uses the
PPOO2B and is designed for use in a
two-pressure  system
independent, regulated air  pressure
settings

requinng  two

Refrigeration Dryer
for Compressed Air
| MODEL NUMBER HKNSO108 & HKNBO1OC |

Both HKNSO10B and HKNSO10C
include a bypass valve for easy servicing

and signal lights which advise of oper-

ating status

Features

+ Bypass valve for casy

» Power-on status light

« High temperature alarm light

* Automatic drain

* Integral adjustable pressure regu-
lator

servicing

« Submicron final filter in clem
plastic _housing with replacement
element

o Inlet and outlet pressure gauges
for pressure regulator,

« Separately adjustable safety pres
sure relief valve,

« Simple anchor

single mounting

The HENSOIOB and HKNSO10C
Refrigeration Type Air Driers contain
a hermetically sealed, noncycling unit,
They have a hot gas bypass control for
maintaining continuous operation and
constant dew-point control, The heat
exchanger is copper “tube-in-tube™
colled and potted in insulating foam,

Specifications

AIR CAPACITY
3 scfm with 100 F (38 C) saturated air
inlet (limited by filter capacity).

OUTLEY DEWPOINT
+13 F (12 C) at 18 psi (124 kPa) main
pressure [based on 70 to 90 psi (483 to
621 kPa) compressor range) .

Rev. 7-77
JRW,

AMBIENT TEMPERATURE
3Bto1M0F(2t043C)

MAXIMUM WORKING PRESSURE
150 psi (1035 kPa)

REFRIGERATION COMPRESSOR
1/6 hp.

VOLTAGE RATING
115v, 60 Hz, single phase

SHIPPING WEIGHT
65 Ibs (29 kg

MOUNTING
Yall mounted or Hloor mounted

wurve: 17-9856

rercwml Dy
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FIG. 1. APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS)

Typical Operation

passes through a pressure regulator.

Air is cooled in heal exchanger. ejegts lhem‘ through an au'mmau.c Discharged air is dried, cleaned and
Separator traps moisture, oil and drain. Submicron filter combines oil " "
e g m . : g regulated to control device require-
larger contamination particles and and micron size particles. The air then

ments.
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FIG. 2. AIR FLOW SCHEMATIC DIAGRAM FOR HKN8010 REFRIGERATION TYPE AIR DRYER
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MAINTENANCE
wmne|] AND REPAIR

INTRODUCTION

These instructions cover general maintenance,

dis2~sembly and repair for the L4508 and L4BOG

Temperature Controllers. A complete parts list and

exploded view drawings are included to facilitate re-
pair. The parts and assemblies arc identified com-
pletely .- part number and deseription, For ordoring

information, see the note following Fig. 3.

NOTE: Prices may be obtained from our local branch
office. Prices and availability are subject to
change without notice,

No special tools are required to maintain  this

device,

MAINTENANCE

INSPECTION AND CLEANING
The cover of the temperature controller must be in
place at all times to protect internal components from

dust, dirt and physical damage. After initial installa-

tion, the only maintenance necessarv is occasjonal

inspection and cleaning.

CAUTION: Be sure to Jdisconnect the power source
before removing the controller cover to
work on the internal components.

1. Remove the cover of the controller and inspect

for any internal or external dam

2. Remove accumulated di volust by using a
soft brush or air hoso

3. U internal inspection reveals any damaged parts,
remove the controller and disassemble
CAUTION: Use special care when using solvents

Avold prolonged inhadation and /or contacc
with the skin, Careless handling can re-
sult in permanent damage to the respira-
tory system and skin tissue,

4. Clean disassembled parts in the solvent listed
in Table 1, Order replacement parts from the ex-
ploded view drawings and parts list in this form,

5. Reassemble the controller, coadng all pivot
points and screw threads with the lubricant listed in
Table 1.

Table 1.

MATERIAL “APPLICATION

Inhibited 1,1, 1-Tri- Obtain locally —usc to soften
chloroethane such as | grease and dirt which cannot
Chlorothene or Vy- be easily removed,

thene

Lubricant==Multi- Obtainirom Honevwell branch
Purpose Grease | office—lubricate screw
(Honeywell part num- | threads to prevent rust and
ber 802771-40zx.tube | corrosion,

L480B and L480C
TEMPERATURE CONTROLLERS

OPERATIONAL CHECK

Aflter coutme maintenance, return the sysie .
nornd opcration,  Place an accurate thermometer
next to the sensing element, or provide other nocos.
naty vans 1o measure the temperature ol the o
tolied  medium When a stable  temperat
reachod, chieck the controller operat on as follows

For s LABOII008 and L4BOBIT06 Controllers

thone conroners are designed tor freeze-up pro-
tection wd are caiibrated to the break of R-W switch
contacts at the lowest temperature sensed by any one
foot portionol the 20 foot temperature sensing element

Turn the adiustment knob to the lowest setting.
Slowly turn the adjustment knob toward the high scale
setting. This will simulate a temperature fall at the
sensing element, The R-W switch contacts will break
at the andicated thermometer temperature and the
cooling equipment will stop, The scale reading should
correspond to the measured temperature, unless air-
flow stratification causes some portion of the element
to respond to a lower temperature (See Fig. 1),

For other 14808 Controllers,

Turn the adjustment knob to the lowest setting.
Slowly turn the adjustment knob toward the high scale
setting,  This will simulate a temperature fall (call
for heat) at the sensing element, The R-B contacts
will make and the heating equipment will start, Note
the scale setting ac thas point, It should correspond
to the ther eaneter reading at the sensing element,

Reset the controller to a normal setpotint and allow
the system to setile out.  Then turn the adjustment
knob o the lughest setting,  Slowly u.u the adjust-
ment knob toward the lowest setting. This will simu-
late atemperature rise (callfor cooling) at the sensing
element. The R-B contacts will break. Note the
scale setting at this point, It should correspond to
the thecmometer's reading plus the set differential
of the controller (See Fig 1)

e 7 4=3609

e 74 3000 wimerc il Dy
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TUMPERATURE FALL TEMPERATURE NiSE

® waxes o MAKES ,
- nun} e——— nes ongaxs [ [SOTRATA T NOTE: The LABOG is & manual unit controller and

PRp— must be reset each time the equipment stops,

Fig. 1= Typical Operation.

PARTS LIST

MM SCREW ner
32937C COVER ASSEMBLY — See Fig 2 \'

(For LABOG models)
802198 COVER INSERT — ~——
(For LASOW)

TRO2S6AC SCREW - 04 40x1- 16" <1l v @)

~ ‘\ 6 568 COVER INSERT
(For LABOG)

32874 INSULATOR (@)

ASBLIRT SWITCH -~ (For
LASOR models)

611C1 SWITCH — (For
LABOG models)

J2891E BRACKET,
Mounting
34447 BLADE — (For all

Q}i\ LABOR models
{19003A MONOGRAM — (For L4SOR) ’ ‘ except B1098 and B1106)

] Wm RIVET~ (For all

»* LABOR models except
R1098 and N1106)

338%0 COVER
— (For LABOR)

me PLUG
32908 HUB, Dial

40087
NAMEPLAT 32900 SPACER (2)
088 RIVET ) 33008 CASE

s T087T RIVET Q)

32893 WASKER, Friction
32911 WASHER

1132884C BLADE ASSEMBLY — (For L480G models only)
12884 RLADE
7088 RIVET (3)
31800 BLADE
THA20010 BLADE ASSEMBLY
" DBLADE
103307 NUT, Adjusting
100643 BALL

CHA2RKAD PLADE ASSEMBLY — (For LASOBI0SS and B1108 models only)
W BLADE
12884 BLADE
1056 RIVET )
J1800 BLADE

11329018 BLADE ASSEMBLY
129 BLADE
103307 NUT, Adjusting
100643 BALL

T1I2UKBA BLADE ASSEMBLY — (For all other L4S0OB models)
L BLADE
;\‘ 7 H-ll;l;,ftﬂ\ JIMWI WASHER
J2988 B
80686 SCREW N7 CAM
v SPRING

34633 PLATE

N

\)—nm PLATE,

Cover

$e21008 RIVET @)

180893BA SCREW
-5 40112 —

rd hd

180893D SCREW

—#5.40x 14" —rd hd (3)
?

180893IBA SCREW — #5.40x1- 12" —rd M

e ACCESSORIES

158655 ENVELOPE ASSEMBLY —
8 \
:‘l“gon :ﬁm:l (For LABOB1130 and B1148)
: 15865  ENVELOPE
11320018 BLADE ASSEMBLY 3307¢ TUBE, Clip @)
ST BLADE 2 o
103307 NUT, Adjusting 4734 SCREW, Sheet Metal, #10x34

100643 BALL —rdhd @)
IStandard parts (screws, washers, electrical components, etc ) should be obtained locally when possible. Com-
ponent values are s oject to change without notice. Always use exact replacement paris when making repairs.
tthecause the component parts of this assembly are staked or require a special assembly process, It is recom.
mended that a complete replacement assemily be ordered

Fig. 2—L480B and L4B0G Temperature Controllers.
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Parts List for Fig.2

W

KEY | PART NO, DESCRIPTION MODELS
» r —
1 | 328808 DIAL— (50°F to -10°F) 1007
1015
1 | s2888C DIAL—(-10°F to +20°F) 1023
1031
k 1 | 32889 DIAL— (+ 30°F to +70°F) 1114
1122
1130
1148
1 | 32889F DIAL—(+65"F to +95”F) 1”n
1189
‘ 1M
]
i 1 | 3288%G DIAL- - (0“F to +50"F) 1049
1056
| 1064
’ 1205
1 |32889L DIAL - (+ 30"F to +60"F) 1098 1002
)
1| 32888 DIAL—(-15"C to 0"C) 1072
| 1080
1| 32889K DIAL—(0°C to +20"C) 1155
1163
] 1| 32880M DIAL—(0"C to +15"C) 1106 1010
] 2 | 32199ACKA |1t ELEMENT ASSEMBLY —(-50” to -10°F) 5' long, Remote Bulb Type 1007
2 | 32199DCKA |1t ELEMENT ASSEMBLY —(-50"” to -10"F) 20" long, Remote Bulb Type 1015
2 | 32199ACPB |1t ELEMENT ASSEMBLY — (-20” to +20"F) 5' long, Remote Bulb Type | 1023
2 | 32199DCPB |11 ELEMENT ASSEMBLY — (- 20" t0 +20"F) 20 long, Remote Bulb Type | 1031
2 | 32199ACMF |1t ELEMENT ASSEMBLY—(0” to +50"F) 5' long, Remote Bulb Type | 1049
y —(-17° to +10°C) §' long, Remote Bulb Type 1072
2 | 32199DCMF |1t ELEMENT ASSEMBLY —(0° to +50°F) 20" long, Remote Bulb Tyne | 1056
— (=179 t0 +10°C) 20" long, Remote Bulb Type 1080
2 | 32199FCMF |1t ELEMENT ASSEMBLY—(0" to +50"F) 30' long, Remote Bulb Type | 1064
2 | 32199NCSD |1t ELEMENT ASSEMBLY —(-30° to «70"F) 5' long, Remote Bulb Type | 1130
2 | 321998CSD |1t ELEMENT ASSEMBLY — (+30" to +70"F) 20' long, Remote Bulb Type | 1148
2 | 32199ACBE |1t ELEMENT ASSEMBLY — (+65° to +95”F) 5' long, Remote Bulb Type | 1171
2 | 32199DCBE |1t ELEMENT ASSEMBLY — (+65” to +95"F) 20 long, Remote Bulb Type | 1189
2 | 32199FCBE |tt ELEMENT ASSEMBLY — (+65° to +95”F) 5' long, Remote Bulb Type | 1197
2 | 32199ACSD |1t ELEMENT ASSEMBLY — (+30° to +70°F) 5' long, Remote Bulb Type | 1114
—(0° to +20°C) 5 long, Remote Bulb Type 1155
2 | 32199DCSD |1t ELEMENT ASSEMBLY —(0° to +20°C) 20’ long, Remote Bulb Type | 1163
2 | 32199DCSD |1t ELEMENT ASSEMBLY — (+30° to +70°F) 20 long, Remote Bulb Type | 1122
2 | 32199DCSD |11 ELEMENT ASSEMBLY — (: 307 to +60°F) 20 18" OD Capillarv Type | 1098 1002
— (09 to +15°C) 20" 1A OD Capillary Type 1106 1010
: 74- 3609
i B-7
i
e N,
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1132038A LEVER AND BLADE ASSEMBLY 80703 SCREW — #8, Self tapping (3)— (For LABOG models)
1209 LEVER A\ (For LABOII0S and B1106)

32M0  BLADE 113665 GROMMET — (For LABOG models)
! 2180¢  RIVET (@) )\ (For LABOBI0®S and B1106)
32918 SCREW, Shield (2) |
3293 COVER R —_— |
\INI SPRING
N | ‘\ \
(‘ -

S .
| N i D |

‘m NUT, Hex
-~
»
i N
} \ 0 18024AG SCREW
Wss1 LEveR  440AE
J455TA LEVER ASSEMBLY
119003A MONOGRAM \
b 2938 POST
/L\ Included in 407TBKH Envelope Assembly only.
11Because the component parts of this assembly require special a
assembly processes, it is recommended thata complete replace- '::m':."o:‘:':;";:;l;'?;:'p;:'.‘;::“l é::m:.'v:l':ﬁ)

ment 2000mbly o ordered are subject to change without notize.  Always use exact replace-

ment parts when making repairs

Fig. 3—132937C Cover Assembly, Fig. 4—4074FF and 4074BKH Envelope Assembly,

’ NOTE: Please order by Part No. and Description. Also, give the complete Order Specification
number of the Temperature Controller. The number is stamped inside the cover. In
some cases it may be necessary to return the entire device to our factory for complete

| repair and reconditioning. Order from Honeywell, Golden Valley Plant, 1885 Douglas
Drive North, Minneapolis, Minnesota 55422 (In Canada: Honeywell Controls Limited,
Vanderhoof Avenue, Leaside, Toronto 17, Ontario). Prices may be obtained from our
local branch,

? Mechanical devices must be serviced periodically if they are expected to give continued satis-
Jactory performance, and controls are not an exception. How accurate and how troublefree yowr
control system will be in the years to come depends largely on the maintenance given it. For
best results, all devices in your system showld be serviced at one time.

Time and trouble can be saved by arvanging with Honeywell for a maintenance agreement which
will guarantee expert, economical care, and insure maximum life and efficiency from yowr
system.

> HONEYWELL « Minneapelis, Minnesota 55408 - Toronto 17, Ontario




Honeywell

AQUASTAT CONTROLLERS ARE IMMER.-
SION TYPE DEVICES FOR LIMITING OR
REGULATING THE TEMPERATURE OF
LIQUIDS IN BOILERS, STORAGE TANKS,
AND OTHER APPLICATIONS 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.

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

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

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

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

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

[ Visible control point scale and external
adjustment screw permit easy setting.

) 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.

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

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

O Totally enclosed Micro Switch snap-acting
switches are used in all models.

S.K.
7-75
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AQUASTAT
GONTROLLERS

SResidential Div
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SPST MODELS:

s AR "~ | MIDSCALE NJWnTiNT)I
MODEL |APPLICATION |[RANGE (F) DIFP!(I}TN‘I‘IAL INSERTION"| ON TEMP, AVAILABLE OPTIONS
REBE
Tradeline models which in-
clude well and tube of heat
conductive compound, Plas-
tic shield for covering well
in witer heater applications,
high 0 to 180 | 2 or 5 fixed or 3/4 in. NPT brass spud.
LAGOSA it - u‘)o 10240 | 5 o0 30 ady. horizontal | breaks | Centigrade scale markings,
Factory set stops at 160 F,
185 F, 180 F, 200 F, or
220 F. Dial marked WARM,
NORMAL, HOT, Insulstion
depths of 1-1/2, 3, or §
4010 180 | 5 yixed or inch insulation depth, ™~
L4006B | circulator or 5 to 30 adj. horizontal | makes inch NPT brass spud
L4006C | high or low 100 to 240 |2 or 5 fixed horu:nul r—— 10 in, element, Factory
manual horizontal 3/4 in. NPT brass spud,
L4006ED | high limit 110 to 250 - I breaks h
5 fixed breaks
LA006G sequencing 100 to 240 | interstage r:r:::a'::l two
3-10 F adj, switches
14007A | high oF 1ow 100 15 240 |2 OF ;g""l“l ' | vertical | breaks |Centigrade scale markings.
LA0OTB | circulator | 100 to 240 | 2 HiXe¢ OF vertical | makes
5 ft.6 in,, 8 1t.6 in, or 10 ft.
40 to 180 remote capillary. Factory
1L4008Aa | Digh or low ?".l : ;)I;ed remote breaks set scale stop at 12C or
_— 100 to 240 | 5 to 30 adj - 200 F. External adjusting
. knob, Centigrade scale
mArkings,
LA008B* | circulator 100 to 240 : :::‘;g :_;J ;:gote makes 8 ft.6 in, capillary,
7 1t.6 in., 20 ft.capillary or
fast response element,
ambient 0to 70 remote
L4008C* | compensated or 2 or 5 fixed breaks Extornal ady. kach, 150 va
high limit 40 to 180 bulb rating at 120, 240v ac,
€ .y High limit stamped on case
scale lock,

models continued on

aCc»pper wellorﬂmmlmpphed with all models except remote bulb type. When ordering, specify boiler tapping
size (1/2 or 3/4 inch) and insulation depth,

bManual reset (trip-free)—Switchbreaks circuit and locks out when controlled medium reaches set point,
trolled temperature must drop 20 degrees below set point before contacts can be manually reset,

Con-
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MIDSCALE
MODEL |APPLICATION | RANGE (F)|DIFFERENTIAL|INSERTION®|ON TEMP, AVAILABLE OPTIONS
(F) RISE__
av .
Centigrade scale markings,
Hot tinned 8 ft.capillary.
Electrical rating: 2.3 amp
e at 120-240v ac, full load,
0to 70 Fast response, 10 ft.ar-
LAOOBD® | com pensated or 2 or 5 fixed .':l:“' makes mored cnpuln:y with 3 ft,
circulator 40 to 180 bulb, External adjustment
knob, Factory set scale
stops at 120, 220, or 250 F,
Plastic shield for covering
well in water heater
1) ications, F
to
manual remote Factory set scale stop at
LAOOSESD] high limit or | reset bulb breaks | 250 F. 8 1t.6 in. capillary.
Seiate All models less case and
) cover, 18 in, capillary and
14008)* | high ) mit 100 to 240 | 5 fixed bulb breaks S I vt ke TRotory
L4008KA | circulator 40 10 180 | 5 fixed o ote makes 8 cover.
SPDT MODELS:
MODEL | APPLICATION| RANGE (F) MIDSCALE | INSERTION® | AVAILABLE OPTIONS
- Tradeline model which Includes
circulator 11 adapter and tube of heat con-
100 to 240 we
L8006AR | and low or 5 fixed or horizontal | duetive compound. 3/4 in. NPT
limit or 110 to 200 | 5 to 30 adj. brass spud. 3 in. insulation
high limit depth, Horizontal or vertical
mount available on same models,
circulator 23
and low ixed or 3/4 in. brass bulb compression
|_hugh Limit
. Tradeline model with 5 ft.cap-
16008A% | and low limat | 190 to 240 [ 5 fixed or remote illary, Range of -30 to 70 F,
foolire T | -30t070 |5 or 30 adj. bulb Centigrade scale markings. With-
cooling out cover, !
l Tradeline model, 150 va switch :
Sk b 0 0 70 remote i v ating, Centigrade scale §
e b, markings., 7 1t.6 in, armored
Lsoosc* changeover 40 to 180 3 or§ fixed May be capillary, External adjustment !
ct mounted,| knob, Lock type cover, 20 ft,
v
L600gEA | ambient 40 to 180 | 5 fixed remote All models less enclosure. Front
|_compensated bulb mounted,

ACopper well or fitting is supplied with all models except remote bulb type. When ordering, specify boiler tapping

size (1/2 cr 3/4 inch) and insulation depth,

PManua! reset (trip-free)~—Switchbreaks circuit and locks out when controlled medium reaches set point, Con-
trolled temperature must drop 20 degrees below set point before contacts can be manually reset, L

NOTE: The following specifications are standard. Variances, available as options, are noted in the preceding 4

table.

ELECTRICAL RATING (AMPS):
Models with 2 F tixed differential —

Models with § F differential —

SR 120v ac 240y ac
ii J‘# 48 <8l
15.6 INDUCTIVE CURRENT .25 at 1/4 to 12v de
60-2104 -1
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PRESSURE RATING:
Capillary bulb (direct immersion)—200 psi,
Immersion well—255 psi,

SENSING BULB MATERIAL: Copper.
SENSING BULB FULL: Liquid. Toluene or Silicone,

CAPILLARY LENGTH (including bulb): Remote bulb
mode’s—60 inches,

SENSING BULB DIMENSIONS (inches): 2-7/8 long,
3/8 diameter.

INSERTION DEPTH: 3-3/8 inches,

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

PROVISION FOR WIRING: Screw terminals,

MOUNTING: Horizortal and vertical models mount
directly to an immersion well installed in a boller
fitting. Remote bulb models have 3 mounting holes
rear of case for screw mounting to a vertical
surface,

FINISH: Gray,
INSTALLATION DIMENSIONS: See Figs, 1 and 2,
IMMERSION WELL DIMENSIONS: See Fig. 3.

BO’I‘l;ll: FITTING AND BULB DIMENSIONS: See

ACCESSORIES:
Weatherproof enclosure —Q615,
Immersion wells —
Copper, 1/2 NPT, 1-1/2 inch insulation— Part
No. 12137T1A.
Copper, 1/2 NPT, 3 inch insulation—Part No,
1213711,
Corper, 3/4 NPT, 1-1/2 inch insulation— Part
No. 1213718,
C r, 3/4 NPT, 3 inch insulation—Part No,
1371M.
Copper, 3/4 NPT, 1-1/2 inch insulation, plastic
sleeve— Part No, 12121K,
Copper, 3/4 NPT, ? inch insulation, plastic
sleeve —Part No, %2137IN,
Stainless steel, 1/2 NPT, 1-1/2 inch insulation
- Part No, 121371E,
Stainless steel, 3/4 NPT, 1-1/2 inch insulation
- Part No, i121371F,
Bulb Compression Fittings (see Fig. 6) —
Brass, 1/2 NPT plug. 1-1/2 inch insulation—
Part No. 1044868,
Brass, 3/4 NPT plug. 1-1/2 inch insulation—
Part No. 104486C,
Capillary Compression Fittings (see Fig. 7)~—
Copper, 1/2 NPT plug. 1-1/2 inch insulation—
Part No. 104484C,
Copper, 3/4 NPT plug. 1-1/2 inch insulation—
Part No, 1044848,

- ENOCKOUT FOR

34 INCH CONDUIT

Om aLL WIDELS

Sl AR KNOCKOUT

ON BOTTOM FOR
MORIZONTAL INSERTION
AND REMOTE BULE
wODELS

}-—1——-—4 ri—4
@
e
@)

e

!

Y
4. - U fupat
-H‘. HORIZONT AL
1, RS IO
/ \——q KNOCKOUT £
|

p—

n RN I E

INSERTION alen
(8 )
onLY ggu-v -}_ 1 J

VERTICAL -
It RS ON

FIG. 1-INSTALLATION DIMENSIONS.

120R Y4 Na NPy

-
DL
T

e

FIG. 3-IMMERSION WELL DIMENSIONS FOR ALL MODELS
EXCLPT L4006C, L4007D, AND L 60068,

::,__—-—07 ALTERNATE
" POSITION

" :| OF SENSING
" i1 ELEMENT
e — A CAPILLARY
— 4;\~
e
‘\1.
MOUNT ING
MOLE FOR
306 INCH
CREW () H()
)
- L

CAPILLARY

a5 T
=t ==
. |1 AL TERNATE POSITION
*.J |-} || OF SENSING FLEMENT
|

FIG. 2-IMSTALLATION DIMENSIONS FOR REMOTE BULB
TAODELS. OTHER DIMENSIONS SAME AS FIG. 1.

1'20R VaaneY

+ 4

.Y_

5 * o

FIG. 4-BOILER FITTING AND BULB DIMENSIONS FOR L4006C,
L4007D, AND L60068.
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The manufacturer usually provides a tapping for
insertion of the contioller's sensing element, This
tapping is located at a point where typical water tem-

can be measured, Depending on model, the
element is inserted in an immersion well, through
& boller fitting, or directly immersed,

Installation should be made by a qualified serviceman,
Follow the instructions furni by the system man-
ufacturer, if available, Otherwise, refer to appropriate
procedure listed below,

IMPORTANT
Controller may be used with or without immersion
well, Well, if used, must fit sensing bulb snugly
for good thermal response, Insert bulb until it
rests against 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
immersed in the liquid. For installations not using a
well, secure the remote bulb with a bulb compression
fitting (Fig. 6), or capillary compression fitting
(Fig. 7).

Well, bulb compression fitting or capillary com-
pression fitting must e ordered separately. Sizes
avallable: 1/2 in., 3/4 in. NPT spud. Well, if used,
must fit sensing buldb snugly for good thermal re-
sponse, Insert bulb until it rests against bottom of
wel', then hold it there while tightening the tubing
clamp. (See Fig. 5.)

The boller manufacturer generally provides a
tapping for the insertion of the Aquastat controller's
sensing element, This tapping should be located at a
point where typical water temperature can be mea-
sured. The bulb or protecting immersion well must
never be located close to a hot or cold water inlet or
a steam coll,

If the system is filled, drain system to a point be-
low the boller tapping, or wherever the sensing bulb
ir to be Installed,

The bulb can also be installed in the supply line of
an Indirect water heater, inthe direct water heater
itself, or in the feed riser, about 6 in, above the
boller. If the riser is valved, the bulb can be in-
stalled between the boller and the valve,

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

After installing, carefully coll excess capillary at
the bottom of the controller case,

IMMERSION WELL MOUNTING

1, Screw the well into the boiler, tank, or pipe
tapping.

2, Ingert bulb in well, pushing tubing until bulb
bottoms in well,

A

v . 1D '.,A"‘g'\,;.'.,-»"r [y '..:? ;:‘
<A LIUN 7 é‘ﬂj

3. Attach retainer clampto end of wel' spud, Loosen
draw wut and spread jaws of clamp with screwdriver
if necessary,

4. With retainer clamp attached to well spud (be
sure jaws of clamp hook over ridge at end of spud, as
shown at points "A"), adjust tubing to fit through re-
tainer clamp groove, as shown at point "R "

5. Tighten draw nut so that retainer clampisfirm-
:‘y‘.:uuhd to well spud and tubing is held securely in

..

JAwS

MRIwDRIVER

WREAD AW TO Y
OVER RIDGE ON WP UD
or sl

INSET RETAINER CLAwr

—

HETAINER CLAnF

NY wuo

[

FIG. 5-IMMERSION WELL FITTING.

MOUNTING WITH BULB COMPRESSION FITTING

CLAMP B
CLAMP A

CLAMP SCREWS (D)
r BULS COMPRESSION FITTING

SEALING WASHER

/ BuULSe
INSERTION LENGTH !
“ APPROX 3 )08 ¢ g |

SPLIT SLEEVE

FIG. 6-BULB COMPRESSION FITTING. USE WITH MODEL
L400BA B.E J. OR L60OBA.

1. Screw the fitting into boiler or pipe tapping.

2. Slide sealing washer onto bulb,

3. Insert bulb into boiler fitting until bulb bottoms,
4. Slide split sleeve into fitting,

5. Place clamps A and Bonassembly so that sleeve
is drawn into fitting when screws are tightened. Note:
make sure that nub on clamp A engages space between
sleeve and clamp.

6. Tighten clamp screws evenly,

60-2104 -1
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FIG. 7-CAPILLARY COMPRESSION FITTING. USE WITH
MODEL L4008C.D.K. OR LB0OSC E.

1. Screw fitting into boller or pipe tapping.

2. Place packing mut on tubing,

3. Slide bulb completely through fitting,

4. Place composition disc and 4 slotted brass
washers on tubing in the order shown in Fig, 7.
brass washers so that slots are 180 d. o

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

DUCT MOUNTING

FIG. 8-BULB SUPPORT.

Drill a 3/4 inch hole inthe duct wall large enough
» admit the sensing bulb into the holder.

2, Using the holder as a template, mark and drill
holes for bulb holder mounting screws,

3. Break holder to desired length (Fig. 9).

NOTE: Holder must be long enough to hold sensing
bulb in freely circulating air away from duct wall,
Neatly coil excess capillary at controller caseor at
bulb holder,

FIG. 9-REMOVING EXCESS BULB SUPPORT.

4. Place capillary in bulb holder channel. Pinch
top edges of holder together at each segment (Fig, 10),

BF SURE TwS TUBE 13
UNDE R BULE HOLDE R AY SeOwN

FIG. 10-SECURING CAPILLARY IN BULB HOLDER.

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

6. Fasten bulb holder to duct wall with screws
furnished,

MOUNTING DIRECT IMMERSION MODELS
FOR MODELS USING AN IMMERSION WELL

The well of the Aquastat controller must always be
exposed to circulation of the medium under control,
but must never be located close to a hot or cold inlet
ur steam coll, Where the tapping is on the side of the
boiler, use an Aquastat controller with horizontal well,
Where the tapping is on top of the bolier, use a model
with a vertical well,

INSTALLING THE 'MMERSION WELL

On existing installations, shut off the power and re-
move the old control, If the old immersion well appears
suitable, and if the adapter clamp on the Aquastat
controller fits the old well spud, the well need not be
replaced,

1. U the system is filled, drain system to a point
below the boiler tapping.

2. Remove plug (or old well) from boiler tapping.

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
boiler opening to the 1/2 inchthreads that are standard
with the well or fitting. Fittings with3/4 inchthreads
are also available,

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

B-14




& TFTRY

INSTALLATION OF SENSING BULB IN IMMERSION WELL

a. Loosen screw (at top ¢ ase, above scale-
setting), and remove cover, Loosen two screws that
secure adapter clamp, See Fig. 11,

b, Insertthe sensing element into the immersion
well,

¢, Fasten the case of the Aquastat controller to
the well with the adapter clamp, Make certain that
the clamp is properly positioned over the § .oove of the
well spud, Also be sure the flange at the opening of the
well fits snugly into the opening of the case. The sensing
element bulb must bottom in the well,

e SET POINT
INDICATING DIAL

DIFFERENTIAL
/ ADJUSTMENT
WHEEL

ADAPTER CLAMP

1\ MODELS WITH FIXED DIFFERENTIALS DO NOT INCLUVE AD-
JUSTING WHEEL

A ON MODELS WITH VERTICAL MOUNTING OF IMMERSION
WELL, IT S ATTACHED TO BOTTOM OF THE CASE

s

FIG. 11-INTERNAL ' EW OF L6006A.

MODELS DESIGNED FOR DIRECY IMMERSION
(WITHOUT WELL)

Some models, which provide direct immersion of
the sensing element into the boller, include a No.
104486 bulbcompression titting assembly instead of an
immersion well. Install fitting in boiler tapping. Be
sure sealing washer is in place as shown in Fig. 12,
Make sure that spud of bulb compression fitting is
screwed in tightly enough to prevent leaking. Insert
imniersion bulb (sensing element) thiough bulb com-
pression fitting, Adjust the adapter clamp so that it
fits over the groove at the opening of the bulb com-
pression fitting. Tighten adapter clamp screws so that
Aquastat controller is firmly attached to bulb com-
press.on [fitting,

MOUNT'NG DUAL FUEL THANGEOVER MODELS

These models have a five foot capillary. This cap-
illary establishes the maximum distance between the
case and the outdoor mounting,

ADAPTER CLAMP
FITS OVER

00vE
SEALING WASHER

BOILER FITYING

IMMERSION 10
BULS

FIG. 12-DIRECT IMMERSION MODEL WITH BULB COMPRES
SION FITTING PARTIALLY REMOVED.

The bulb should be installed on the outside of the
building in the shield provided (see Fig. 13) where it
will be exposed to representaiive air temperature, but
not to direct sunlight. It should be mounted high enough
80 that accumulated snow, leaves, or other debris
cannot obstruct circulation of air around it, and where
children cannot reachit, Avoid vents fror. the building.

Install the case at the indoor location selected, fas-
tening with screws through holes in back of the case,
Bring the bulb and tubing out through a 3/4 inch hole
in the outside wall, In uncoiling the tubing, carefully
avoid sharp bends or kinks. Excess tubing should be
left coiled near the case. Do not make sharpbends near
the c2.3e or bulb,

Slip the bulb through the supports in the shield, Pinch
the spiit supporting clip until it holds the bulb firmly
in position, If the seal-off tube protrudes from under
the shield, it may be bent under as shown in Fig. 13.

Hold the shield over the mounting position and form
a small-radius bend in the tubing. Place the split plug
around the tubing and move the shield into mounting
location as a unit, Push the split plug into the hole
until it is wedged securely in place, Fastenthe shield
in place on the wall with the screws provided,

NOTE: If the tubing is properly shaped and the split
plug installed as directed, the shield will cover the
split plug, and the hole in the wall will be hidden
from sight,

INSERT BULB, AND PINCH
SPLIT SUPPORTING
CLIP WITH PLIERS

SPLIT wWOOD PLUG

34" DIA HOLE

SEAL-OF F
TUBE

FIG. 12-MOUNTING BULB IN SHIELD OUTSIDE BUILDING.
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MOUNTING THE L600BA 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 in the controlled area, With
screws provided, fasten the bracket in place,

MOUNTING ON SUCTION LINE

1. In cooling units with more than one suction line,
sensing bulb should be placed on the common line,

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 temperature from being trans-
mitted to the remote bulb through the copper tubing of
the suction line,

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

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

5. Coll the excess length of capillary tubing near
the L600BA case,

\ SUPRORTING CLIP

FIG. 14 -SECURING REMOTE BULB INCLIP.

v. 'ING

v wiring must comply with local codes and ordi-
nances regarding wire size, type of insulation, en-
closure, ete, Figures 16 through 23 show typical
hook-up diagrams,

OLER SUCYION L INE 0
“ALL LEAVES COOLER
\ - NS Vel L
% 'L 0.0, Y 4

BULB CLIPS TO
CAPILLARY BULE SUCTION LINE

B

| woea
Moy oa
THERMOATAT L w00ra

Low
LWLt e SRt
AQuALTAY Curorr ::‘n

TRANW CRut s

Liisn &
‘)ﬁA

CALYALYE  PuoTsIaY

- LN VOLY ACe
- LOW VOLTAGE

LAY PROVIDE DISCONNECT MEANY AND OVERLOAD PROTECTION A3 REQUIRED

-

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

PROTECY y L 40004 OR Le0Ta
TCTORELAY it LT AQUASTAT

&q —%t' I"‘”A
O] u .
esrar | O sty
@ ™ X -----: :
= 20 '
ety ame S s

- LINE VOLTYAGE
- LOW VOLYAGH

O\ PROVIDE DISCONNEC T MEANS AND OVERLOAD PROTECTION AS REQUIRED

FIG. 17-TYPICAL OIL-FIRED GRAVITY SYSTEM,

VoY
THERMOST AY

MIGH (Y
AGUALT AT

w.l

-
AQU “l; SITCNING RELAY

CIRCULATOR

ANO w‘mv =
AL

4

PROTECTOREL AY

LJ

L.
—J O
o oy ue

i
BURNE N 7
oK Q B CIRCULATOR »"\

—

= LINE VOLYACE
= LOwW VOLTAGE

I\ PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION AS REQUIRED

|

FIG. 16-ATTACHING REMOTE BULB TO HORIZONTAL SUC

TION LINE.

FIG. 18-TYPICAL OIL-FIRED HYDRONIC SYSTEM WITH DO
MESTIC HOT WATER.
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FIG. 19-OIL FIRED SUMMER WINTER KYDRONIC SYSTEM
WITH DOMESTIC HOT WATER,
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FIG. 20 TYPICAL WIRING DIAGRAM FOR LG00SC 1040 USED
TO SWITCH FROM GAS TO OIL ON TEMPERATURE
DROP.
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FIG. 21 TYPICAL WIRING DIAGRAM FOR LB0OBC 1040 USED
TO SWITCH STREET GAS TO LPG ON TEMPERATURIE
DROP.
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FIG. 22-L600BA USED TO CONTROL COOLING EQUIPMEN]
AND INDICATING LIGHT,
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FIG. 23 TYPICAL HOOKUP FOR L4006G BOILER SEQUENCING
AQUASTAT

OPERATION

For proper selection of settings, follow the boiler
manufacturer's recommendations,

HIGH LIMIT CONTROLLER

Shuts off burner if water temperature exceeds high
limit setting. Burner restarts whentemperaturedrops
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 to operate after a high limit shutdown,

LOW LIMIT CONTROLLER

Maintains mintmum boiler temperature for domestic
hot water, Turns on botler at temperature setting,
minus Gifferential,

CIRCULATOR CONTROLLER

Prevents circulation of water that is below the de-
sired heating temperature, Breaks circulator circuit
on temperature drop below setting minus differential,
remakes on rise to setting,

60-2104
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Set the differential to correspond with the boiler
manufacturer's recommendations, To adjust models
with adjustable differential, rotate the wheel on the
back of the snap switch until the desired reading is
aligned with the "V notch in the frame, The whee!
provides an adjustment from 5 to 30 F, Replace the
cover on the Aquastat contro'ler,

Adjust the control point to ~orvespond with the boiler
manufacturer's recommendations, To adjust, insert
a screwdriver in the slotted screw-type head located
beneath the window in the cover, Turn the scale to
the desired control point,

L600BA LOCATION DIFFERENTIAL CALIBRATION

The L6008A1093 is calibrated for applications with
both the bulb and case located in the room in which
the temperature is being controlled, A correctionwill
be necessary if the temperature of the case isdifferent
from the desired dial setting,

1. U the caseisat a higher temperature than the de-
sired dial setting, raise the desireddial s~ ting by the
correction determined from the table at right,

2. Uthecaseisata lower temperature than the de-
sired dial setting, Jower the desired dial setting by
the correction determined from the table below,

Temperature difference between
desired room temperature and f;:::::‘:;)
case umqimn (F) T
x-iﬂ"‘
0
25 ;
jlg L B
0 =
5 !jﬂ:
50 1
5 1—7,——
60 -1
70
80 5V

CHECKOUY E

Check to make certain that the Aquastat controller
has been installed and adjusted properly, Putthe sys-
tem into operation and observe the actionof thedevice
through several cycles to make certainthat it provides

proger control of the system as described under OP-
ERATION, Further adjustments then can be made to
meet more exact comfort requirements,

HONEYWELL MINNEAROLIS, MINN B8408 INTEANATIONAL Sees Offioms in ol princigsl cites of the world. Manufecturing in Australie, Canade, Fintend, Frence, Germany, Jepen,

Merico Netheriands Spen Tewen United Kingdom, U S A

PRINTED INUS A
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MAINTENANCE
AND REPAIR

NoNEYWEL

INTRODUCTION

These instructions cover general maintenance, re-
pair and parts replacement for the LP#14Aand LPO15A
Pneumatic Temperature Sensor, Exploded view draw-
ings and parts lists are included to facilitate repair,
The parts are listed by part number and description
Standard tools may be used to maintain this device,
For ordering information, see the note following the
drawings.

MAINTENANCE

INSPECTION AND CLEANING

Visuaily inspect the LP914 and LP915 sensor for
any physical damage. Remove accumulated dust,
dirtor grease with a soft brush using inhibited 1,1, 1-
trichloroethane available locally as Chlorothene or
Vythene,

CAUTION: Special care should be exercised in the use
of solvents. Avoid prolonged inhalation
and/or contact with the skin. Careless
handling of solvents can result in perma-
nent damage to the respiratory system
and skin tissue,

Change filters and screens \f necessary.

Because of the need for highly specialized pre-
cision calibration equipment, further periodic mainte-
nance, repair, or adjustment in the field, is not
recommended.

LP914A & LP915A
PNEUMATIC TEMPERATURE
SENSOR

The LP914 and LP915 sensors are sealed arter
factory calibration. I the sensor should fail to per-
formas expected, the entire device should be returned
to Honeywell for repair or replacement.

OPERATIONAL CHECK

A quick operational check may be performed by
raising the temperature at the sensing element. The
output pressure should increase, Lower the tempera-
ture and the output pressure should decrease

PARTS LIST

SENSOR ASSEMBLY - IF DEFECTIVE
RETURN ENTIRE DEVICE TO HONEYWELL
FOR REPAIR OR REPLACEMENT *

315602 FILTER

0NNV SCREE
e nu!:\

*CAUTION: TO PROTECY CRITICAL ADJUSTMENTS
ON THE LPP14, DO NOY REMOVE COVER

Fig. 1= LPS14A Pneumatic Temperature Sensor.

Rev. 3-687
N.H./D.E. L,
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11083 OUTDOOR BUL S SHIELD N

ALLAL TR A

1304020 SCREW NO 10 1) "‘A

A LU AR

Thienderd perts (ncrews washers sloctiicel components ote. ) should be shtained
lecally when possbie Companant valuas oo subioct o change withayt netice
Alwars con enuct roplacement parts whon mak oy eoers

Fig. 4=LP914A (Wall-mounted with inert section).

Fig. 2= LPO4A (Duct-mounted).

1304930 NUT (Tinnermen) (D)

NOMINAL DIMENSIONS
LPele wELLS

NSNS SRACKEY

T L Matl

Vi%040a Conner

1150408 Conne: . . .
11S904A Sranlens TROVPABA SCREW-10 2441077
1159048 Sreel D

TSienderd perte (screwn washers slectical compenents ot ) shauld be sbiained
lecally whan pessibie Component values oo subiact 1o change witheut netice
Always uae anact roplacoment parts when making repeire

Fig. 3= LPS14A (Well-mounted).
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SENSOR ASSEMBLY « IF DEFECTIVE,
RETURN ENTIRE DEVICE TO mONEYWELL
FOR REPAIR OF REPLACEWENY

104926 SCREW. Ne MO0
S LU AN R T RS

18402 FILTER
N SCREEN
30420 FILTER

JIS897 GasxEY

f//:

Thiandecd ports (screms washars slaciical companents, otc.) shauld be sbtained
locally whon pessible Component values oo sub et to hange w thout netice
Alwoys oo snact roplacoment parts when making repeirs.

Fig. 5= LP915A (Duct-mounted).

USE NO Y0 sHEERY
METAL SCREWS (NOT
FURNISHED Y

e ot

CLEARANCE FOR
NO. 10 SCREW

TSiandacd ports (acrows, woshers, oloctricel companants, ote | shauld be abhtained
lotally when possble. Component values oo subiact 1o change withaut natice
Always ure enact roplacement parts when making repeirs

Fig. 6314439 Capillary Clip (For mounting LP915 tubing in duct),

ORDERING INFORMATION: (In United States.)

—Repair Parts or Assemblies,
Repair parts or assemblies only should be ordered from Honeywell Inc., 1885 Douglas Drive, Minneapolis,
Minnesota 55422, Please order by Part No. and Description, Also, give complete Order Specification Number
of the sensor. The number is stamped on the sensor body. It may be necessary to return the entire device
to our factory for complete repair and reconditioning. "t

= Return of C_omlpk“ Device.
When a complete device is returned for repairs, it should be mailed with a repair order to Honeywell Inc.,
8330 North Austin Avenue, Morton Grove, [llinois 60053,

—Inquiries on Orders,
Direct all inquiries on orders to Honeywell Inc., 1885 Douglas Drive, Minneapolis, Minnesota 55422

(In Canada, direct all orders and inquiries to Honeywell Controls Limited, Vanderhoof Avenue, Leaside,
Toronto 17, Ontarlo. )

For prices or further information, contact your nearest Honeywell Branch Office.

Mechanical devices must be serviced periodically if they are expected to give continued salis-
Jactory performance, and controls are nol an exception. How accurate and how troublefree your
control system will be in the yeers to come depends largely on the maintenance given it. For
best vesults, all devices in your system showld be serviced at one time.

Time and trouble can be saved by arvanging with Honeywell for a maintenance agreement which
will guaraniee expert, ecomomical carve, and msure maximum life and efficiency from yowr
system,

«~ HONEYWELL * Minneapolis, Minnesota 55408 « Toronto 17, Ontario
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GENERAL

The following instructions cover general service and
replacement procedures for the LP916 Pneumatic Re-
mote Bulb Thermostats. These unit-mounted pneumatic
temperature controllers proportionally control induction
units, fan coil units, and unit ventilators. Wide throttling
range models are available for duct mounting in HVAC
systems, providing proportional control of valve and
damper operators

Direct acting LP916A Thermostats, used with nor.
maily open heating valves, will lower the branch line
pressure as the temperature at the sensing element falls
This causes the valve to modulate open, maintaining the
return air setpoint temperature

The LP916B Thermostats include an automatic
switchover mechanism. A main line pressure of 13 psi
(90 kPa) provides a reverse action (cooling) while a main
line pressure of 18 psi (124 kPa) provides direct action
(heating)

The LPO16C Thermostat is factory set and adjusted
for reverse action only. When applied with a normally

‘C()mf()r) Control Systems

LP916A, B, & C
PNEUMATIC REMOTE BULB
THERMOSTATS

Service Data

open valve for cooling control, the branch line pressure
drops with a rise in return air temperature. This causes
the valve to modulate open, maintaining the return air
setpoint temperature

SPECIFICATIONS

MODELS
LPO16A - Direct acting, single temperature
LP916B - Direct acting at I8 psi, reverse acting at 9
or 13 psi.
LP916C - Reverse acting, single temperature.

MAXIMUM SAFE AIR PRESSURE: 25 psi (173 kPa).

Rev. 3.77
SJG

MAXIMUM SAFE TEMPERATURI
Duct mounted models - 190 F {88 ()
Other models - 135 F (57 ()

AIR CONNECTIONS: Two 1/4-inch (6 mm) OD con-
nections on PCV pigtails (main is red, branch is black).

p—" 4110

Commercial Div




MAINTENANCE

Remove the cover and clean all surfaces, using a
cleaning solvent if necessary. Chlorethene or vythene
solvent (containing trichloroethane, inhibited 1,1.1) is
recommended. This solvent can be obtained at any
office supply store.

CAUTION: Careless handling of solvents can result in
permanent damage to the respiratory

CALIBRATION AND ADJUSTMENTS

To check operation and calibration, first insert a4 0 to
30 psi (0 to 207 kPa) gauge into the gauge plug on the
front of the device, using gauge adaptor 315161A. Tum
the setpoint knob above and below ambient temperature
at the bulb, If the branch line pressure can be varied
from O psi to full main line pressure within the rated
throttling range of the thermostat (either 3.5 or 7
degrees), the thermostat is operating properly. If this
operation occurs at ambieny bulb temperature, it is
calibrated properly. If not, recalibrate according to the
following procedure.

LP916A AND LP916C

1. Apply 18 psi (124 kPa) main line pressure,

!J

Measure the temperature at the bulb location.

3. Remove the setpoint knob,

4. Rotate the setpoint shaft to achieve 8 psi (55 kPa)
branch line pressure. Allow enough time for pressure
to build up.

S. Replace the knob and position the pointer at the

appropriate division for the temperature sensed by
the remote bulb,

LP9168

1. For direct action, follow steps 1 through § listed
above,

ro

For reverse action, apply 13 psi (90 kPa) main line
pressure, except when using the LP916B1058. For
this model, use 9 psi (62 kPa) main line pressure,

3. Adjust the switchover lever stop (see Fig. 1) to achieve

8 psi branch line pressure. For the B1058 model,
branch line pressure should be 6 psi (41 kPa),

75-5559

system or skin. Avoid prolonged inhalation
of vapors or contact with the skin

Clean the element and capillary tubing also, making
certain neither is damaged or kinked. Do not bend the
capillary tubing to an extreme angle

o
SWITCHOVER °
LEVER STOP
SWITCHOVER 4
SPRING T
ADJUSTING NUT -

75 55%%a

Fig. 1. Automatic  Switchover  Mechanism of  the
LM1oB

SWITCHOVER POINT ADJUSTMENT

LPTOB switchover point adjustment steps 1 through
3 may be omitted if not required.

1. Back off the switchover spring adjusting nut until
it is flush with the stud

2. Calibrate according to steps 1 through S in the
Calibration Procedure. Rotating the setpoint shaft
clockwise increases branch line pressure,

3. Lower the main line pressure to 16.5 psi (103 kPa).
Tighten the switchover spring adjusting nut until
the branch line pressure begins to increase.

4. Lower the main line pressure to 13 psi. Adjust the
switchover lever stop to 8 psi branch line pressure.
Raising the lever stop increases branch line pres.
sure,
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REPAIR

It the thermostat operation is sluggish or erratic,
weplace the filters and the restriction plate according to
the steps listed below, A repair kit is available which
contains the necessary parts. For part identification,
eler to the parts list.

I. Remove the three No. 8-32 x 7/16 pan head screws
from the plate and tube assembly,

2. Lift off the plate and tube assembly, restriction
gasket, restriction plate, body gasket, and two
filters.

3. Insert the two new filters into the air passages.
Place the new body gasket on the body and align
the screw holes.

4. Add the new restriction plate and restriction
gasket, aligning the screw holes,

S. Place the plate and tube assembly in position on
the gasket, install the three screws, then tighten.

NOTE. 005 inch restriction plate (14003059001) has
a notched comer. 007 inch restriction plate
(314820) does not. These plates are inter-
changeable, but 007 inch plate is recommended
for replacement. Recalibration is required if
the restriction plate is replaced.

If air pressure will not decrease in reverse acting
models, replacing the thermostat is recommended. if air
pressure will not build up in the branch line of direct
acting models, disconnect the branch line at the nearest
connection 1o the thermostat. Plug the line to isolate
possible leaks to the valve or damper operator and try
again. It the pressure still will pot build up, replace the
thermostat,

75.5559

N
ACCESSORIES
. Mounting bracket (313952) 5. Gulmite head screw wrench (316744)
2. Mounting bracket (315889) 6. Gauge adaptor (315161A)
3. Mounting bracket (316073)
4. Bulb hangers - two required (316297) For part identification, refer to Figures 2 und 3.
B-24
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18-32x5/186
PAN HD SLOTTED

T SR 3

LEVER - 14002919001 ~LPH6A e .
14001943-001-LP9I6C

ELEMENT 8 LEVER ASSY
(SEE TABLE |, PAGE §) e

#4-40x 3/16
RD. MD. SLOT TED scnu\
SPRING-2148:0 ¥
LAPPE
NOZZLE - uwa\?
*FLTER(2) %
SKET

*PLATE & ruu:ssv\

3163038 (SEE INSE T BELOW)

*RESTRICTION PLATE
(SEE TADLE 3, PAGE 4)

SET POINT SHAFT -31673I
*FURNISHED IN REPAIR -ur__\

14003113-001 WHICH CONTAINS

314820( 007") RESTRICTOR PLATE,

S— 316 294 ~-COVER

F6-32 x 3/16 IN.RD HD

——SLOTTED SCREW

#6-32x1/4 IN PAN HD
SLOTTED SCREW(W/ WASHER)

304.'2 SPRING

mozs-n.nt
/ 8-32x 31 IN RD HD
SLOTTED (W/ WASHER) SCREW(2)

#B-32x5/16 IN
SLOT TED PAN HD SCREW(7)

320110 ~PALNUT

316732 -KNOB™ *(ON ALL MODEL S
EXCEPT AI10O1 AND AI126)

CONNECTOR

PLATE AND TUBE
AS!(M.LV “SEYELE T-30486
(4)

(INCWS PLATE

évoas)
5/32' ruousucx)

5/32"TUBE(RED)

\/

PLATE ASSY

SPRING(2) 311699

NOTE STANDARDIZED HARDWARE
PARTS SUCHAS SCREWS AND
WASHERS SHOULD BE OBTAINED
LOCALLY,

**KNOB CONTAINS
#8-32 x 5/16"HEX
SOCKET SET SCREW
USE 5/64" KEY TO
TIGHTEN SCREW.

™ 5589 p

Fig. 2. Exploded View of the LPO16A and LP916C.

75-5559
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NOTE PARTS NOT IDENTIFIED
} ARE THE SAME AS THOSE USED
ON LP9I6ABB, SHOWN ON PAGE 4

NUT
s Sz —
tam VIR AN ELIMENT ABSEMNL oY —‘]
':- ik Pat Mo | Used On Sase LW, e See 1
| 724 AVDY ANDT AV AV | 284 By men
AL AV » s |
sron vms overe oo (|
- e v G0 | * 375"DIA. ** SO0"DIA,
| o -
| :I-ol'n AN BT AN o | w"-’b );a ) 3.‘..3 sruo
‘ [ yvaane AR AN AL AL TR -’//_j
i : 314810 - SPRIN
] #4-40x 3/16 - ! e .
(3)RD HD SLOTTED SCREW
[TAwid 7 SCal mATE manids p— 316304A - LEVER
S Renge S Pa N ‘“":"“" 7‘
Warmer oo e (o Verm e - 2
3 e aw Baa Sas 31 %083 "avme s | % ‘o
g e "o M L
{ { s Y '
! ‘:';",‘_:.'.:: i e Ae AW ‘ m : H P—_“". X5/16
:-.’—n.:- .L {.?n( e 1 roun | o/ o2 \::.x e
.:u:u-‘*'. ‘»)‘;\ (4 e ( (PR  J RS J ’ .‘SM(’?
PO G
314811 - SPRING

314814A - DISC
ASSY.

*FURNISHED IN REPAIR KIT
14003113-001 WHICH CONTAINS
314820 ( O07") RESTRICTION
PLATE

314826 -DIAPHRAGM

NOTE: ALL STANDARDIZED
HARDWARE PARTS SUCH AS
SCREWS AND WASHERS SHOULD
BE OBTAINED LOCALLY.

BASE PLATE = o>

LU | BESTRCTON MATe
“ o Pae] Sue Resns o Aveste o Moae N
"~
\ )
R L WA QW mw ANA AVS AN AV

AV RO M M
MR

o W w DI menl A oe (MR 1
L ] =

b adibe aui d

> - KNOB -316732
= o (ON ALL MODELS EXCEPT BIO09)

005" 14003059-001 RESTRICTION PLATE HAS
«—NOTCHED CORNER. OO7"RESTRICTION PLATE
DOES NOT.

Fig. 3. Exploded View of the LP916B. R

75.5559
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Honeywell

GENERAL

The following information covers service and repair
of the MP9O9A-C Pneumatic Piston Operators

Suggested repair parts are shown by Honeywell Part
Number in the Repair Parts List section. Standard
hardware items such as screws, washers, etc, should be
obtained locally, Should other parts be damaged or
worn-out, the entire motor should be replaced.

Internal damper motor mounting Kit No
14000716-001 and reversing damper motor linkage Kit
No. 14000693-003 are shown in detail in form 95-5553,

Figures 5 and 6 show standard shaft end assemblies
Figure 7 shows standard damper linkage accessories,

APPLICATION

Io'rH‘ erature (.i:!lflul'

MP909A-C PNEUMATIC
PISTON OPERATORS

Service Data

TYPICAL APPLICATION

These motors prownde proportional control of
standard dampers, air valves and shutters in high velocity
mixing boxes

OPERATION

For standard damper application, the MP909 is
controlled directly from branch line pressure from the
room thermostat, producing proportional control of the
damper.

ROOM
M B4 THERMOSTAT

u + +

MPS09

DAMPERS
NC

A

Fig. 1 -MP909A Typical Operation.

Rev. 8-76
JA.

TROUBLE SHOOTING

1. Check the physical condition of air lines, motor
linkages, and performance of operator

CAUTION: If the motor is manually operated, or if the
shalt is rotated, the diaphragm may collapse
or wrinkle, resulting in erratic operation,

2. Vary the branch line pressure to the operator and
observe its action, As the branch line pressure is
increased, the operator should stroke. Operation
should be smooth and even

3. If the motor fails to stroke or operates erratically,
disassemble the motor and check the diaphragm and
base assembly for damage or wear. Follow the
following procedure

o 75-5506

B-27
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DIAPHRAGM ASSEMBLY REPLACEMENT
Refer to Figures 2 and 3.

The diaphragm may be replaced without removing
the fittings or the operator from the mounting bracket.

NOTE: If operator is removed from bracket to replace
diaphragm, LEAVE NUT (12) ON SHAFT.

1. To remove end cap assembly. press in on cap (4)
to free lugs from lock slot and rotate counterclockwise.

2. When replacing the diaphragm (6) on cup (5), bead
on inside of diaphragm MUST fit over lip on cup (5).

3. To install piston (7) in new diaphragm, blow into
end connection of cup, to fully extend the diaphragm.

4, Place thumb over end connection, to trap air
inside extended diaphragm.

S. Place piston (7) against end of diaphragm (6) and
push. Allow just encugh air to escape from beneath
thumb, to prevent diaphragm from collapsing. Continue
to push, until diaphragm smoothly envelops the piston.

6. Assemble the spring clip as shown in Fig. 3.

LINKAGE ASSEMBLY
312867H

DAMPER LINKAGE ACCESSORIES

Fig. 2-MP909 Cross-Section Detail .

counterclochwine clochwine
MPROSA MPROSR 4 C
..

Fig. 3-Spring Clip Installation,

NOTE: Refer to Repair Parts List for part numbers of
replacement parts,

18" PUSH ROD

™

BALL JOINT

318321-062

(FOR B1122)
75-8506-)

Fig. 4 —Standard Damper Linkage Accessories.

75-5506
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MP909 PARTS LIST

DIAG
rﬂrﬁ% MP%%%E{_ MP%O%C 1

315788CFOR MP909A1157) 314945CFOR MP909B1122)

BASE ASSEMBLIES
MPJ09A MPG09B M0909C
31579 3A 315794A 314516A

315792ACFOR MP909A1157) 315795ACFOR MP909B1122

75-5506-0

Fig. 5 ~MP909A, B, C Housing Assy.

75-5506
B-29




DRETAIL "A”

L

Nut, Mex (3/B 16 UNC » 916 i)
1 0r 2 as specified
304219 Nut, Hex (2 tor AVB12)

315398 Spacer

Nut, Mex (2) (/816 UNC x 916

315439 062 Clevis

DETAIL "G

Mﬂ-——‘
swo‘c-_;q

Nut, Mex (3B 16 UNC x 916 i)
31441 767 Stud (1/4 x 200 )

QETAIL K
BALL JOINT

©Dx

314990808 Ball Jomnt

SHAFT END ASSEMBLIES

DETAIL "B~

aDJ
G e e
——
POSITION OPTIONAL

Nut, Adjustment
J16140 (tor BIISS B1360)
14000973 001 (tor B1406
B1504)
Nut, Mex (5) 1/4 28 JAM

DETAIL"E”

30

SHOWN 90“

Nut, Hex (14 28 JAM)
J14709A Clevis (consistsy of
314700 Clevis & 304851 Pin)

6 MPY09Y Shatt Fnd Assembhies.

DETAIL “H"

STUD ===r

w_y ﬂ‘nﬂ %

Nut, Mex (1B 16 UNC x 976 i)
314441 767 Swud
Nut, Mex (1420 x 316 )

wr— 13

DETAIL "\"

BALL JOINT ASSY | g

X
c—{0]x C}}
w

Ball Jont Assy
JIS646A (tor BI1I4 64 in,
rod)
316643C (for B1106 2428 in
rod)

Nut, Hex (38 16 UNC x 9/16 n

Fig. 7 MP9O9 Shaft End Assemblies

BALL JOINT OR CLEVIS

DETAIL “C”
. 4
Ol lpe
CLEVIS

Nut, Mex (18 16 UNC x 9/16 in
315439062 Clews

DETAIL "F”

CLEVIS OR STUD

l
PR

314442062 Stud (tor 81122)
14001013002 Clevis (for B1569)
Nut, Mex (178 16 UNC x 9/16 in

75-8506-f

DETAIL ")

NUT

Ball Jont (315781 606 - Standard)
(315887 605 for A1306,
A1114)

Clevis 14001013002 (tor A1520)

Nut, Hex (3/8 16 UNC x 9/16 in)
m
(2) tor B1650, B1668, C1294,
Cr02

Nut, Hex (1/428 JAM) (1) for
A1306, A4

DETAIL "M~

BRACKET ] 7
BALL JOINT

“eg

NU

315781605 Ball Joint
14000923-001 Bracket
Nut, Hex (3/8 16 UNC x 9/16 in.

76-59806 ¢

HONE YWELL*MInneapolis, Minnesot; 55408*Scarborough, OniuMubtm.fnu and Affillates Around the World*Printed In US. A,
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Comfort Control Systems:

MP 953A-D
PNEU/AATIC VALVE ACTUATOR

A
Service Data

GENERAL

The MP/MO9YSS pneumatic valve actuators operate
the VSOT 1 and VSO1.3 valve assemblies and with adapters,

control older steam and water valves

The MVSIA L available in three sizes and three stem
travel lengths, has a positive positioning relay with an
adjustable spring range start point of 3 to 10 psi (21 to
oY kPa)

The MPOS3R, also with a positive positioning relay
and adjustable sprng range start point, is 7-1/8 in. (18]
mm) in diameter and has stem travel lengths of 1/2 in

(13 mm)and 3/ 4 i (1Y mm)

SPECIFICATIONS

The MPUSIC with no positioning relay is available in
three nonadjustable spring ranges, three sizes and three
stem travel lengths

The D model with no positioner is available with two
nonadjustable spring ranges, s 7-1/3 in. (18] mm) in
diameter, and has 1/2 in, (13 mm) and 3/4in. (19 mm)

stem travel lengths

For further identification, refer to Table |

MODELS
MPOS3A - Direct-Acting, with Positioner
MIPVSAB - Reverse-Acting, with Positioner

Rev. 878
JPS

B-31

MIVS3(

MPOS3ID - Reverse-Acting, without Positionet

Direct-Acting, without Positioner

ennene 19-98500

Commaercial Div
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Honeywell

MP953A-D PNEUMATIC VALVE
Comection | ACTUATOR

Addttion

Emata No. | /

SN CRRATA L DATA M.

mt”. Service Data

For more information contert:

Bill Hoipkemier Phone HVN 661-5634 locgtion _Arlington Heights

——

Page 1, "General" section, fifth paragraph:
The MP953D device diameter is 7-1/8"; not 7-1/3".

Page 10, Figure 8:

The part numbers for the high temperature diaphragm and sleeve are
reversed. The correct part numbers are:

ciaphragm, 250°F _14002040-001

Sleeve, 250°F ~ 14002039-001

Page 13, Figure 10C:

The part numbers for the high temperature diaphragm and sleeve are
reversed. The correct part numbers are:

piaphragm, 250°F 14002040-001
Sleeve, 250°F 14002039-001

ERRATA DATA  pu v

"UWM IR.C.7

Dete_2/15/80 File with Form Number __75-5500 drd. 8/78
Commorcial Div.
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APPLICATION

These pneumatically powerel actuators operate
VSOLL, V3013, or certain older coil o hine valve assem-
blies which proportionsily control steam or hot or cold
liquids in HVAC systemns,

CPERATION
MP9S3A & B (With Grad-U-Trol*)

The force balance of the valve unit lever pivot and ball
check arrangements establishes a true proportional rela-
tionship between the diaphragm cup position and the
pilot air pressure which is independent of the shatt load.
The operating (control air) pressure 1ange is directly pro-

s

portional to the teedback spring rate and the cup travel.
(Decreasing pilot duaphragm area increases the operating
range ) The chinching torces are available at all positions
of the digphragia cup, equal to the main supply air pres-
sure force acting on the operator diaphragm cup less the
operating spring load at the corresponding cup position,

MP9S3IC & D (Without Grad-U-Trol)

The actuator has a rolling diaphragm operated piston-
like cup to build thrust as the actuator inlet eressure
increases. The spring loaded cup returns as the wCtuator
inlet pressure Jecreases.

MAINTENANCE

Periodically make a visual check for leaks, loose fis.
tings, etc, Clean the actuator with a commercial cleaniag
solvent or degreaser. Keep solvent away from the dia-
phragm as it causes deterioration,

CAUTION

Careless handling of solvents can result in perms-
nent damage to the respiratory system or to the
skin. Avoid prolonged inhalation or contact with
the skin.

NPERATIONAL CHECK
Vary the branch line pressure through the operational

range of the actuator in both directions. The valve should
open and close smoothly.

ADJUSTMENTS
NOTE: Adjustments are necessary only for the GradsU-

Trol relay used with the MPYS3A and B actma-
tors (see Fig. 1).

TO SET OPERATING RANGE
Select the proper range and adjust as follows:

1. Using wrench (Part No, 301572A), loosen the cover
locking screw

*Trademark

2, Unscrew the start point adjustment knob and
remuve cover,

a. For three psi (21 kPa) range, back all screws off
to fncion stop.

b. For five psi (34 kPa) range, back only the black
screws to stop and tighten the outer plated
SCIEWS,

¢. For ten psi(69 kPa) range, tighten all the screws,

RANGE ADJUSTMENT SCREWS
(BLACK) - (8

RANGE ADJUSTMENT SCRE WS

(CADMIUM PLATED) - (V)

STARTY POy .
ADJUSTMEN' *NO8 LfhEw

N e COVER
STARY POINY_ | 4 START POINT

SCALL - /nNOtCAYOﬂ

”
RAaNCE
ADJUST W N
INSTROLC TIONS
SHOWN Rt

RE Ay BODY
Fig. 1. Adjustnient Points of Gradutrol Relay.
TOSET START POINT
1. Tighten the cover by tuming it until it bottoms on

the ll.‘l.l}' hm!)

2. Back oft (one turn maximum) until the start point of
the correct scale range lines up with the start point
indicator near 8" marking.

3. Tighten the cover locking screw until it engages the
relay body. Do not overtighten,

75-5500
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ADJUSTMENT CHECK

1. Install gages in the main and pilot air lines.

2. Verify main air pressure. It must be at least 13 psi (90 5.
kPa) if top of sequencing range exceeds 13 psi (90

kPa).

3. Slowly apply pilot pressure and note the pressure at
which the valve stem travel starts. This pressure should
be within +3/4 psi (5 kPa) of the start point setting.

TROUBLESHOOTING

Symptom

4. Slowly increase the pilot pressure until the valve stem
travel is complete. This pressure should be the start
point pressure plus the range setting.

CAUTION

If necessary, make fine adjustments with he start
point adjustment knob,

Loosen the cover locking screw before turning the
start point adjustment knob,

Remedy

MPUS3IA closes too slowly or MPOSSB opens too slowly.

tion.

Replace the filters in positioner relay ports.
Replace restrictor if one exists.
Add booster relay if controller is too low for the applica-

MPOS3A or C Valve won't open or MPOS3B or D Valve

won't close,

Check that actuator is mounted securely and latched to
valve stem.

Check controller action. Assure proper bleed off occurs,

Check for internal valve problems, foreign objects under
seat, defective disc or seat, plug unscrewed, ete.

MP9S3A B C ~WON'T CLOSE VALVE
MPOS38 B D ~WON'T OPEN VALVE

75-5500

CMECK THAT ACTUATOR
ISMOUNTED SECURELY
AND IS LATCHED

TO VALVE STEwm

=

NO 41:(,04!“& OR LATCH I

veEs | MEASURE BRANCH LINE PRESSURE . NO
[((mMP953c Or 0) | PRESSURE BUILDS P TO TOP OF OPERATING -
| (MPISICORD | LANGE WHEN CONTROLLER 1S ADJUSTE D '
|
\L YES | (MP953AAB) l
REMOVE ACTUATOR ADJUST ["MEASURE MAIN | INE DISCONNECT AND PLUG
TO CHECK FOR NO | pOSITIONER PRESSURE T FQuaLs| YES BRANCH LINE TUBE AT
BINDING VALVE STEM 1 OPERATION OR EXCEEDS TOP OF [~ [up9s ACTUATOR BRANCH LINE
STEM MOVES FREELY NOW O K l.m'wuw(. RANGE ABB PRESSURE NOW BUILDS LP
1
YES NO vES INO | YES NO
3 MPISSC 8 D)
REPACK OR LOOSEN COVER LOCKING REPLACE CHECK FOR
RE BUILD SCREW ON POSITIONER DIAPHRAGM DEFECTIVE
VALVE BACK OFF COVER IN ACTUATOR CONTROLLER OR
SLOWLY TO A BELOW (ALSO SLEEVE ALEAK IN
ZERO START POINT INMPOS3 B PIPING
ACTUATON STROKLES | AND D)
VALVE |
- |
& YES NO i J
CHECK VALVE REPLACE | [wemace sor] [oisconnect ano | | CHECK FOR CAUSE
INTERNALLY FOR DIAPHRAGM IN | | | DIAPHRAGMS PLUG MAIN AIR OF LOW MAIN
FAULTY DISC, SEAT POSITIONER K AND TUBE AT ACTUATOR |ygs | AIR PRESSURE AND
OR FOREIGN MATTER OR (:.utv! ) PRESSURE NOW ] MAKE CORRECTION
BETWEEN PLUG 8 SEAT, REPLACE IN MP9538 BUILDS P NO
REPAIR AS NECESSARY POSITIONER R

Fig. 2. Troubleshooting Flowchart for MPOS3.
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REPAIR

Special tools required:

Pliobond Glue or equivalent to replace MP9S3A
diaphragm

DIRECT ACTING (MP953A & C)

DIAPHRAGM REPLACEMENT

Before attempting replacement, determine type and
material of existing diaphragm. Both neoprene and
ethylene propylene (EPR) are black but EPR has a white
spot. Neoprene and EPR diaphragms are interchangeable
but should be applied to suit maximum temperature
requirements (EPR used for 250 F [121 C]). Old style
flat diaphragms and newer beaded roll types are not
interchangeable. Silicone (white) diaphragms are used in
250 F (121 C) applications on MPYS3IA and C models.
EPR is used on B and D models only.,

1. Disconnect air line(s)

L]

. Loosen two base setscrews to partially relieve
spring preload.

3. Remove cover screws, cover and diaphragm.

4. Install new diaphragm (for positioner models,
cement positioner spring cup, 315178, to center of
diaphragm).

S. Reassemble positioner spring, cover and screws.
(Use cap type allen head setscrews to replace socket

head setscrews used on older actuators.)

6. Tighten base setscrews.

FILTER REPLACEMENT

! Remove tubing,

2. Remove Connectors.

3. Remove filters with pointed tool such as an awl.

4. Install foam filters, taking care not to fold or bunch
together.

S. Reinstall Connectors and tubing.

Fig. 3. MPOS3A & C Positioner Replacement.

MAIN SPRING REPLACEMENT

Springs with different ranges are interchangeable on
the same size actuators. Select spring by operating range
and stem travel. (See Table 2 for MPOS3C and parts list
for MPOS3IA)
SIN. ANDSKIN.
1. Remove actuator from valve,

2. Remove two base setscrews,

3. Replace spring.

4. Reinstall two base setscrews.

o

. Reinstall actuator and latch of valve stem.

13IN.

1. Remove actuator from valve.

L]

. Loosen two base setscrews,

3. Remove cover, diaphragm, cup and stem retainer.

4. Replace spring.

S. Reinstall stem retainer, cup, diaphragm, cover and
SCIEWS.

6. Tighten two base setscrews,

7. Reinstall actuator and latch to valve stem,




-

u R —— —
R P T T——

POSITIONER REPLACEMENT (See Fig 1) 3. Replace sleeve (inner seal).

1. Disconnect air lines. 4. Reinstall ring, screws, cup and diaphragm.
5. Follow steps 4 and § for D model (4 through 7 for
B models) above to complete repair.

MAIN SPRING REPLACEMENT

Select spring by operating range and valve stem travel.
Springs are interchangeable if operating range and valve
stem travel are the same. For MP953D, see Table 3 and
for MPVS3B, see parts list.

.
2. Unscrew positioner from actuator cover, taking care
not to lose feedback spring.

3. Screw new positioner in place, being sure new 0"
ring is properly seated in positioner groove. ( Reuse
old feedback spring as this is not included in 313695)
assembly.)

4. Tighten only enough to seat “O" ring.

e e e
5. Adjust positioner for range and start point,
REVERSE ACTING (MP953C & D)
DIAPHRAGM REPLACEMENT

NOTE: Replace both diaphragm and sleeve (inner seal)
when replacement of either is indicated. Use
SERVICELINE Kit 14003124.001 for 160 F
(71 C) device. Select replacement diaphragms
by maximum temperature requirements (160 F
|71 C]) Standard Applications- neoprene; 250
F [121 C] high temperature applications -EPR).

Mi®53B

1. Disconnect air lines.

L]

!
BIAS SPRING

—

Fig. 4. MP9S3B Bias Spring Position.

ro

. Remove cover screws, cover, feedback spring, nut
312208, lockwasher 304733, cup and diaphragm.
3. Replace diaphug.m. 1. Remove diaphragm and sleeve (inner seal) (see

above),

4. Reinstall cup, lockwasher and nut.

L

S. Tighten nut only enough to seal diaphragm. . Remove two base screws and base.

. 3. Replace main spring.
6. Reinstall feedback spring, cover and screws, I pring

ki 4. Reinstall base, two screws, sleeve and diaphragm.
7. Reconnect air lines.

MPOS3D - 2

1. Disconnect air lines.

Follow steps 4 through 7 for B models and 4 and §
for D models in DIAPHRAGM REPLACEMENT.

2. Remove cover screws, cover and diaphragm. POSITIONER REPLACEMENT (See Fig. 3 and 4)
I. Remove air lines and two screws from positioner

3. Replace diaphragm. >
assembly,

4. Replace cover and screws. _
2. Replace positioner assembly being sure bias and feed-

l 2. Remove cup 302201, three screws, ring 312180 and

5.

Reconnect air lines.,

SLEEVE (Inner Seal) REPLACEMENT

Remove diaphragm (follow steps | and 2 above).

sleeve (inner seal).

75-5500

back springs are properly seated.

. Adjust positioner for proper range and start point.

Figure 7 illustrates parts used in the old MO953 A4

and A8 Series 3 through 7. These parts are not available.
If repair is necessary, convert the actuator to a new style
device by installing the new parts listed in Figure 7.
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PARTS

NO/Nro008 v‘\ 1/8 NPT PLUG-8" & 13" MP9S3A'S

% ONLY
w<1/8 NPT TEE-8" & 13" MODELS

UﬂlVW?v
RELAY ASSY 313695J (FEEDBACK

36579 FILTER(2)
FILLISTER MEAD
SCREW

6-32 x1/2 - 5" MO9S 3A's (BNEARLY)
8-32 x 1/2-5"MPO53AY (4)(LATE)

1/4-20x3/4-8" MODELS - (6)

876 1037413 WO0KL5- (0 e et T o T
‘0" RING (OLD STYLE RELAYS NOT AVAILABLE-
COVER —r y REPLACE WITH NEW MODEL ABOVE)
312821-8" wosn SERIES 2
325798 MODFLS'

312580 - as "MODELS - I/8 NPT PLUG-8" & I3°"MODELS

3IS178-CUP (CEMENTED TO MAIN
DIAPHRAGM WITH PLIOBOND)

FEEDBACK -
SPRING

313815-1/2 " STROKE

313814 1-1/2 " STROKE

313696 3/4"STROKE

e MAIN DI APHRAGM

312760 -ALL 5", 0LD AILAS & A9
160 F(71C) NEOPRENE BLACK
313745-ALL 5", 0LD A2, B A6 160F
(7€) sauco«t’

31750-ALL 8" 160F ( 71C) NEOPRENE

_— BLACK
cup 4 314153-ALL 8"250F (121C) SILICONE
309284 - 5" MODELS WHITE
511749 -8" MODELS 312505 -ALL 13" 160 F (71C) NEOPRENE
312020 - 13" MODELS BLACK

\.«

310664 - SPRING 5 "8 8" MPGEIA'y et | / :Sfc;:ts! MODELS
ONLY

J =7 311863-8" MODELS
314683 13" MODELS

d,
PLAT
sﬁcs_;u-mm ANTI-SPIN, 8" /;Alls"’:’f"‘c "l‘ ’”“m“‘
=1/2 STROKE 31854 ." m"
314646A-13" 313477 8" /2"
310501 -5" AND 8", 3/4" STROKE 32471 13" MODELS

\l!'

FRAME
MO953 -Al, A2 B A9
AS B A6

313747 -5 MP953A'y
311736 -8" MODELS
312101 ~13"MODELS BASE
310582 - 5" MODELS
311744 - l MODELS
312099 13" MODELS

BASE
SCREW (2) .
1/4 -20x 3/4 - 5" MODELS
1/2-13x 1-1/2 - 8" MODELS
I/2-13x 2 - 13" MODELS

REPLACE WITH
CAP HEAD MACHINE
SCREW -(2)
5" MODELS 1/4-20x %/8
8" MODELS 5/16-18x I-1/4
13" MODELS V8-16 x IH/2

Fig. 5. Exploded View.
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313711
(MP9538)
313695/
(MP9534)

DIAPHRAGM

315178 -CuP
FEEDBACK 6-32x14 RO HD SCREW-
SPRING (3)

- GASKLT
e SCREW 0-801x 5/16 RD. HD. (3)

e NUT 0-80x.08" THICK

-~
s

cup DIAPHRAGM ,
— @
0" RING GASKET '
DY

BUSHING

RIVET
PLATE
~ SOCKET HEAD
SET SCREW
: o 316579 FILTER{2) ‘ 2-56x1/16 (2)
e
PARTS BELOW COMMON TO ALL RELAYS ) PARTS BELOW COMMON TO ALL RELAYS
RING
START POINT
SPRING \@
/ —'_i‘\‘\
LABEL ey e — 3 SCALE
§ *‘(@/' /
COVER ASS'Y §& = = \
Fig. 6. Relay Assemblies Exploded View. 020

75.5500
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8
TO CONVERT A4 DEVICE

RELAY ASSY. - 313695
FEEDBACK SPRING - %3696
CUP - 315178

DIAPHRAGM - 311750

cuP - 31174908 314153

Fig

? - SCREW
."", - WASHER

TOW MO9S 3 Conversion

B-40

PIN

3
TO CONVERT A8 DEVICE
RELAY ASSY - 313695 J
FEEDBACK SPRING - 313814
CUP - 315178
DIAPHRAGM - 312508
CuP - 315020

- DIAPHRAGM

882i
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S— £
316579 FILTERS(S) &'4 > RELAY ASSY-3137110
G CONNECTOR - 10-24 x5/16 HEX HD W WASH(2
Wnrﬂ P . SN /LOCK (2)
1/4" COPPER OR PLASTIC-TUBE - 10-24 x3/4 HEX HD W/LOCK WASH (6)

3144 20-BIAS SPRING W——3I3716 - COVER

FEEDBACK
SPRING
315918 - 1/2" STROKE
313919-ALL OTHER mL.

304733- LOCKWASHER ‘g ii'o—&lll’.-cw
DIAPHRAGM

. 312204 - 160F(T7I1C) BLACK utm

2039-001-250F (121C) BLACK
W WHITE DOT EPR

—3122C5-NUT

312201 -CuP

—y »‘ '4——————'4401 3/8 ROUND HD(3)

SLEEVE(BLACK)
*3(2179-160F(7IC) NEOPRENE
14002040-001 ~250F (12IC)EPR
(W/WHITE DOT)

N

1/4"COPPER OR PLASTIC TUBING “L", s.u,k'l'
1/8"NPT

MAIN SPRING
W /suznz 1/2" STROKE

312203 - ALL OTHER MODELS

WASHER
‘ 312794 - 1/2" STROKE
N *(' b 314524 -3/4" STROKE
SERIES 2 ONLY
3{,‘:38:, /uoossa AND MP9538 SERIES | CONVERT
ASSEMBLY W/HELICOIL TO SERIES 2 WITH 314650A SUPPORT

ASS'Y AND 316059A YOKE ASS'Y.

BASE
314690-1036,1044 8 1081 &i REPLACE WITH :
311985-ALL OTHER uoons S e _CAP HEAD MACHINE SCREW

1/4-20x5/8

1/4-20 x| 34 SOCKET CAP- BASE - a
SCREW-(2) YOKE ASSEMBLY 316059A WITH i

314650A 3UPPORT ASS'Y. 314651A

USE WITH SUPPORT ASS'Y WITH
* SLEEVE(SEAL)AND DIAPHRAGM NYLON INSERT

AVAILABLE IN 14003124 -00I (I60F,7IC) 22

Fig. 8. Exploded View.

75-5500
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MO/ MP953C

SCREW - FILLISTERHE AD
6- 32 x 1/2 EARLY MP983A (8)
8-32x I/2 5 MPOS3A (4)

e |

COVER
32817-5" SERIES 2
3i7488" JMODELS
312103-13"MODELS

1/4-20x3/4 8" (6)

“— 5/16x18 x 7/8 13" (4)

312760-ALL 8" l‘Ol’(?lC)
NEOPRENE l

308745 &9 250F(121C)

Nl?” ALL 8" IOOH'NC) NEOPRENE
BLACK

cup =

309284 - 5" MODELS
311749 -8" MODELS
315020 - 13" MODELS

310664 - SPRING-5 "8 8" MODELS
ONLY

31415 40 L1 8" 250F (121C) SILICONE
WHITE

312505 -ALL 13" 160 F (71C) NEOPRENE
BLACK

_ef\ RETAINE
) (‘7’5)/ 3‘0502'5‘ MODELS

(S 311863-8" MODELS

PLATE .
311975A-WITH ANTI-SPIN, 8

1 172" STROKE

314646A-13"

310501 -5" AND 8", 3/4" STROKE

FRAME -

313747 -5" SERIES 2

311736 -8" MODELS
312101 ~13"MODELS

BASE ~
SCREW (2)

1/4 -20x 3/4 - 5" MODELS
1/2-13x 1 1/2-8" MODELS
1/2-13x 2 - 13" MODELS

MAIN SPRING-
4&4——4—”’—”'3EE TABLE 2

310665-RING 5" MODELS

BASE

310582 - 5" MODELS
311744 - 0 MODELS
312099 13" MODELS

REPLACE WITH

CAP HEAD MACHINE

SCREW-(2)
5" MODELS 1/4-20x 5/8
8" MODELS 5/16-18x 1 1/4
13" MODELS 3/8-16x 1 1/2

8823

Fig. 9. Exploded View,

75-5500
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Table 2. MP953C Springs.

g TP} S e

' Actuator  Stroke
Diameter Inches

Pressure Range

Lr (Inches)  (mm) Color psi (kPa) Part Number
» 5 1/2(13) Brown 2to7(14t048)  312788.033
b 5 1/2(13) Gray Bto12(55t083) 312790034
5 1/2(13) White 4tol11(28t076) 3127910123
5 3/4(19) Brown 2to7(i141048) 311616033
| 5 3/4(19) Gray B8tol2(55t083) 311618034
: 5 3/4(19) White 4toll(28t076) 311393.0123
, - 3/4(19) Brown 2to7(141048) 311852033
- 3/4(19) Gray B8tol12(55t083) 311855.034
l 8 3/4(19) White 4to)1(28t076) 311854.0123
. 8 1-1/2(38) White 4tol1(281076) 3i3477.0123
8 1-1/2(38) Green 310 15(21to 103) 14002934.001
| 13 1-1/2(38) Brown 2to7(l14t048) 312469033
13 1-1/2(38) White 41011 (281076) 3124710123
J
]
Table 3. MP95S3D Springs.
Stroke
Inches Pressure Range
(mm) Color psi (kPa) Part Number
1/2(13)  White 4tol1(28t076) 3143140123
1/2(13)  Black 8to13(551090) 312792017
3/4(19) White 4tol1(28t076) 3143130123
3/4(19) Black 8to13(551090)  312203.017
3/4(19) Silver 3t07(21t048) 314963605
i
!
)

B-43
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MO953D A MP9S3D _
313541 -80TTOM —— ‘,'\sm 10-24 x3/% "HEX HD W/LOCK WASHER(6)
» ' b
311983-COVER e
v\\\‘;' —=
Oy —312205-NUT

304733 LOCKWASHER

G Tar

- ——

-

SCREW 4-40 x 3/8" ROUND HD(3)

o

DIAPHRAGM —
* 312204 - 160F (71C) BLACK NEOPRENE

.

T —

-

| 14002039 -001-250F (1 21C) BLACK .
W/WHITE DOT EPR S “ "/
) AT ‘
312201 -CuP L\
M
/Q 311989 -FRAME

SLEEVE (BLACK) N /

3I2179-160F(7IC) NEOPRENE Fae " Y
14002040-001 -250F (121C)EPR Ci —~) \
(W/WHITE DOT) . { ‘ )Y ) MAIN SPRING (SEE TABLE 3)

\" > \:’
J

. )

WASHER
312794 - 1/2"" STROKE
314524 -3/4" STROKE

¢y
’ (¢ ) MO953D AND MP953D SERIES | CONVERT
112200~ CUP mnd \ / TO SERIES 2 WITH 314650A SUPPORT
ASS'Y AND 316059A YOKE ASS'Y
FRIES 2 MPS53D ONLY ‘0
' J4650A -
SUPPORT a

ASSEMBLY W/HELICOIL

\
( REPLACE WITH
_ {a CAP MEAD MACHINE SCREW
BASE — 1/4-20x5/8(2)
114690 A \
() 3~
\\ﬁ A =
H \
) ‘ YOKE ASSEMBLY 316059A-USE WITH
'S/C‘Réa',‘(';,“ SOCKET CAP-BARE e i| 3146504 SUPPORT ASS'Y. 3146574~
J USE WITH SUPPORT ASS'Y WITH

* SLEEVE (SEAL)AND DIAPHRAGM
AVAILABLE IN 14003124 -001 (I60F, 7IC)

g 100 Exploded View.
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- SET SCREW
1/4-28x1/4

) soeen

‘ . <+— BUTTON
312466 EXTENSION .

STEM 312518- FOR
| VALVES WITH
| 1/2" TRAVEL

1 312517-FOR

VALYES WITH
3/4° TRAVEL

\I ; SET »
: u‘/scnc
8-3

R 2 x5/16"
ACTUATOR STEM EXTENSION ACTUATOR STEM AND SET SCREW
311851-8" MODELS 13" MODELS
— I/4-18
SET SCREW— Q‘?)-— NUT
-001,-002;003
1/4-28x1/4" Amsngn
004 DAPT
1/4-28x3/4" (N N\
//
BUTTON™ &’
5/16-18 x3/8"
- SET SCREW
SET SCREW (2)
8-32xy16" =
EXTENSION ——e |
— MP953 TO V5758,V5818,V59TA
VALVE BONNET AND SMALL SIZE VOS53, V055 8
EXTENSION KIT voss* * ADAPTER BAG ASS'Y
## 1400050!- 00| L
(TO INCREASE I/2 " TRAVEL - 308078AV

ISTANCE BE TWEEN ' 3/4" TRAVEL - 308078AW
ﬁcsm:%ﬂ § = 14001165 STEM EXTENSION KITS
VALVE BODY ) ADAPT MP953C TO VO53, V055, vos6 ™

=

SET SCREW ™
5/16-18x5/8

(2)NOT INCLUDED

POSITION INDICATOR FOR:
5-INCH (127mm) DIA - 316028A

7-INCH (178mm ) DIA- 316035A 14001162 ADAPTER
8-INCH (203mm) DIA-3I16037A
I3 INCH (330mm) DIA- 3160 36A Cg‘s?o:P3336c TO V053,

CORROSION RESISTANT SPRAY: C &S PART NO 3858
# FOR COMPLETE CROSS REFERENCE INFORMATION ON

VALVES - SEE FORM NO.95-5579 Al

Fig. 11. MPOS3 Accessories

HONEYWELL*MInneanolls, Minnesota 55408°Scarborough, OntariosSubsidiaries avTﬂ‘_;\'v—h‘h.a_l;{ Au—‘\.’@}iiiﬁma *Printed In U S A
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MAINTENANCE

wwe| AND REPAIR

INTRODUCTION

These instructions cover maintenance, disassembly,
and repair of the P638A and P643A Pressuretrol, and
the P654 A Pneumatic -Electric Relay. Complete parts
lists and exploded views are included. All parts and
assemblies are designated by part number and des-
cription. For ordering information, see the note
following the exploded view drawings.

MAINTENANCE

SOLVENTS AND LUBRICANTS

CHLOROTHENE or VYTHENE - For removal of dirt
Inhibited 1,1, 1~ and grease. Available
Trichloroethane at most office supply

houses.
LUBRIPLATE Tobe applied to pivot
#630AA, 3 oz. tube points and adjustment
#310879 screw threads,

CAUTION: Specialcare shouldbe exercised in the use
of solvents rlave proper ventilation.
Avoid prolonged inhalation and/or contact
with skin; careless handling of solvents
can result in permanent damage to the
respiratory system and skin tissue,

‘erform mainte “ance as required. In general, the
ly maintenance :equired is the removal of accumu-
d dust or dirt. Use a soft brush or blow out dirt.
solvent toclean any grease or caked dirt. Lightly

al pivots and adjustment screw threads.

P638A, P643A
PRESSURETROL & P654A

PNEUMATIC-ELECTRIC RELAY

P654A

OPERATIONAL CHECK

A check of the units should be made with the com-
plete system in operation. Vary the air pressure to
the unit and observe that correct control action s
produced.

PARTS LIST

Mechanical devices must be sevviced periodically if they are expected to give conlinuew ~alis-
factory performance, and controls are not an exception, How accurate and how troublefree your
comtrol system will be in the years to come depends largely on the maintenance given it. For
best vesulls, all devices in your system should be servviced at one time.

T'ime and trouble can be saved by arranging with Homeywell for a maintenance agreement which
will guarantee expert, economical carve, and insure maximum life and efficiency from your

system.
*Trademark
5-66 5mﬂww77"9607
L.C. Fie 779000

Commercial Div
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120101A BRACKET ASSEMBLY ~(See Fig. 2)

1809968 SCREW — |«
06-32018" — ]\‘
pan hd

120115 SHIELD —t—e

1809968 SCREW —#6-32% —seee
8" ~pan hd ‘

107159 TAB, Cover Screw, |

- 180996C SCREW —#6-32x316" —pan hd (4)

q.,unm MONOGHRAM

120114 COVER

120716 INSERT

110645 JUMPER
) t/
l ) —100m8 pLUG
1201074 BRACKET ASSEMBLY — (See Fig. 3)

uosuc SCREW —#6-32x316" —pan hd (4)

‘ A )08 PLUG
\\Q,n 104345 DIAPHRAGM ASSEMBLY
rs*j 'Bo’”c SCREW —#6-32x3 16" —pan hd

120113 CASE

Fig.1—P638A Pressuretrol.

/—nom SWITCH

I 120101 BRACKET

180996AD SCHREW -
06-32xT8" —pan hd (2)

BO996H SCREW —

1
N f.tu “32x12" —pan hd
~
\wot'm SPRING ASSEMBLY
K 120117 PIN
33818 SCREW

120102 LEVER
1Standard hardware item which should
be obtained locally when possible.

Fig.2 —Bracket Assembly (120101A).

Treeer

120108 LEVER

120105A SPRING ASSEMBLY
180996AB SCREW —

180996RR SCREW — !
06-32x1-98" —pan hd (2) v(\/ #6-32x34" —pan hd

120107 BRACKET
120116 PIN -———00

ey 83, .
S 120614 SCREW,
T /‘o < Adjusting —(2)

110643 SPACER

103773 SWITCH —(2)

110%43 STUD —(4)
111043M4T DIAPHRAGM ASSEMBLY

Fig. 3—Bracket Assembly —(120107A).

tStandard parts (screws, washers, electrical components, etc. ) should be obtained locally when possible. Com-

penent values are subject to change without notice. Always use exact replacement parts when making repairs.

t1Because the component parts of this assembly are staked or require a special assembly process, it is recom-
mended that a complete replacement assembly be ordered,

B-47
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1190034 MONOGRAM \> ] 1119378 SCREW —48.32x 12" —pan bd
f ' 120230 COVER

(0“ NUT, Compression

1 N .
L > N amar SLEEVE, Rall

= B00689A PRESSURETROL ASSEMBLY —(See Fig. 5)

S 1809960 SCREW —#6-32x 14" —pan bd (2)

120214 CASE

180996C SCREW «=#6-32x316" —pan hd —= & 9807
Fig. 4 —P643A Pressuretrol Assembly.

P ——-[ 10908%0A SCALEPLATE —~Main Scale

1HO9RED SCREW —#6-32x L8 —pan hd ‘“:2/ 10900 SCALE PLATE ~Differential Increass
/W’ BRACKET, Scale

1B0996RE SCREW —#6-32x2" 1112439 SETSCREW —#6-32x}168" — yocketdrive —~cup point
—pan hd

120220A ADJUSTMENT

B00686P SPRING ASSEMBLY
WHEEL ASSEMBLY

120221 WHEEL, Adjustment

A )'gr_,._/lmn LEVER

1H0996AD SCREW —#6 - 32x18"

I SRR -
pan hd (2) v "___,_L—J——-"'W”“- SCREW —#4 -40x$16" —pan bd
BO0823 SPACER LMD BIVET
no 22 BARRIER N et —120218 BLADE
800688 SWITCH [ e - BOO6ESH MAIN SPRING ASSEMBLY
\ | ATx
j . 3 A 1202168 LEVER, Main
w . T 33818 SCREW, Adjusting—(2)

120229 BARRIER
1809960 SCREW ~

06-32x18° —MM %
120226 PIN
\("‘ //ism PLUG
800684 PLATE—

nonuc SCREW —4#6-32x316" —pan bd (3)
180997C SCREW —

.—HOW“OA DIAPHRAGM ASSEMBLY
08-32x3 16" —pan M\\—-_/ ] &\ B +—180996D SCREW —#6-32x14" —~pan hd

*uoosu POST 1707

| | mus BRACKET

120225 SHIE U)\

Fig. 5—Pressuretrol Assembly (B00689A).

fStandard parts (screws washers, electrical components, ete, ) should be obtained locally when possible. Com-

ponent values are subject to change without notice. Always use exact replacement parts when making repairs.

ftBecause the component parts of this assembly are staked or require a special assembly process, it is recom-
mended that a complete replacement assembly be ordered,

77-9607
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1809961 SCREW —06-32x12"
—pan hd

B02304A
SCALEPLATE
16103 NUT, Hex
802320A
\ 120101 BRACKET
> o

1B0SUSAD SCREW -
\C’G:’ 06-32xT8" —pan hd

_~180996AF SCREW —
\(/’ $6-32x1" —pan hd

13818 SCREW, Adjusting

120102 LEVER
SPRING ASSEMBLY

802306 NRACKET

11100345 DIAPHRAGM ASSEMBLY

”\vlo»oc SCREW —#6-32x316" —pan hd (4)
106M8 PLUG

tStandard parts (screws, washers, electrical components, ete, ) should be obtained locally when possible, Com-

ponent values are subject to change without notice. Always use exact replacement parts when making repairs,

11 Because the component parts of this assembly are staked or require a special assembly process, it is recom-
mended that a complete replacement assembly be ordered,

Fig. 6 =P654A Pneumatic -Electric Relay.

ORDERING INFORMATION:
Please order by Part No. and Description, Also, give complete Order Specification number
of the device, The number is stamped on case, It may be necessary to return the entire device
to our factory for complete repair and reconditioning. In the U, 8., orders should be mailed to
Honeywell Inc., 1885 Douglas Drive, Minneapolis, Minnesota 55422, Direct all inquiries on or-
ders to this same address. (In Canada, direct all orders and inquiries to Honeywell Controls
Limited, Vanderhoof Avenue, Leaside, Toronto 17, Ontario.)

> HONEYWELL « Minneapelis, Minnesota 55408 - Toronto 17, Ontarie
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Honeywell

GENERAL

The following includes the information required to
service and/or repair the P658 Pneumatic-Electric
Switch. A repair Parts List is included to assist in
ordering selected parts for field repair. Only those items
which include an identifying part number are stocked
for ordering purposes

No special tools are required to service or repair these
devices

Operating ambient temperature 1s +40 to 140F (4.5
to 60C)

The switch in the P6S8A and B models is rated as
follows

25 amps at 125, 250 or 480v A.C
I Hpat 125vAC
2Hpat 250v AC
Pilot duty - 750VA at 125, 250, 0r 277vAC

The switch used in the P65S8C model is for special
service and is rated at S ma @ S volts

APPLICATION

lemperature Control

P658BA, B & C
PNEUMATIC-ELECTRIC SWITCH

Service Data

Ps588 & C

The P6S8 converts a pneumatic signal from a
controller or other pneumatic device to a two-position
electric switch action. This switching action is used to
provide on/off control of fans, pumps, electric heaters,
etc. found in mechanical systems.

The SPDT switch action can also be used to energize
alarm systems, provide interlock functions or other
pneumatic to electric interface operations

The P6S8C contains SPDT gold switching contacts
for use in dry circuit switching and with DELTA 2000
applications.

OPERATION (See Fig. 1)

On a drop in input pressure below setpoint, the SPDT
switch transfers from R-W to R-B

Rev. 2-77
J.LG.

Reverse switching (break R-B and make R-W) occurs
on a pressure rise above the setpoint plus differential (2
psi [13.8 kPa)).

SWITCH ACTION
MAKES R B ONPRESS FALL

MAKES R-W ON PRESS FALL
—d _ TO CONTROLLED

PS8 ( +— DEVICE

OPTIONAL R)w B

GAGE O-30PS ”

(FOR ADJUSTMENT AND QQQ

CALIBRATION CHECK [ } :r;.t\!swm'
g L

4 IN PLASTIC

CONTROLLER TUBING TO OTHER
o

BRANCH LINE CONTROLLED
DEVICES

" %o

Fig. 1

—— g TYAL )
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TROUBLE SHOOTING

Inspect the P658 to determine that the setpoint
(factory set and marked on coverplate) is correct for the
application

Increasing or decreasing the branch line pressure
above or below the setpoint of the P658 should cause
the switch to cycle the load. See General section for
switch rating. Determine that the load connected to the
switch is within the limits of the switch. Overloading will

REPAIR

destroy or shorten the life of the switch If the switch is
found to ve defective, refer to the Repair section for
replacement.

To adjust the setpoint, if required, turn the
adjustment wheel (Fig. 1) clockwise {as viewed from the
top looking down) to increase the setpoint; to decrease
setpoint, rotate counterclowkwise. One fu!ll turn of the
wheel will change the setpoint 9 psig (62 kPa).

PARTS LIST

P65BA

CASE AND SWITCM ASSEMSL Y

o CASE
. PESRAIY
et Y peses
UL ATORY
/ mversi

/

>
.-

] PeSRAI00S PART NO MODZITE 001 14 PR ST POINT
PART MO 140021 TS 002 110 PR SETFOINT)
2 PART NO 140021 TS 008 114 PRI SETPONT

L COVER 400180 OO (LESS SETPONT L ABL

COVER MOUNT i

SRt w

.+

A2 N LA N PAN ME AL

> P658B & C
SWITOM AND BRACKRE T ASSEMEN Y

SRACKE T PESERIO04 PART NO 002189 001 (4 P51 SETPOINT
{ PEARRIOI PART MO 4 W 002 (10 P8I SELTPOINT
¢ IwTen POSE BI020 PART NO 14002189 DON (4P ST TRONT
R s Tor | PESERIONE PART NO 14022189 00%(6 PSI SETPON
\ "\" A& PESRCIOOY PART NO (4028004110 S YPOINT

\

| * \

“ T-
h .
/ ACTUATOR MOUNT NG )
SCRtwie) L ORDER PART NO 1400290700
L ACTUATOR ASSEMELY
WL R PART &
100 290 70X
- L)
Fig.2
75-7151
=
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Mechanical devices must be serviced periodically if they are expected to give continued satisfactory performance,
and controls are not an exception. How accurate and how troublefree your control system will be in the years to
come depends largely on the maintenance given it. For best results, all devices in your system should be serviced

at one time,

Time and trouble can be saved by arranging with Honeywell for a maintenance agreement which will guarantee

expert, economical care, and insure maximum life and efficiency from your system.

ORDERING INFORMATION FOR HONEYWELL PARTS AND ASSEMBLIES

Contact your local Honeywell branch office tor handling of repairs, pricing information and assistance. When ordering

repair parts, please fumish the Part Number and Descoption of parts required. Also, provide the complete Order
Specification Number of the device in which the parts are to be used.

: SALES and SERVICE
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Honeywell Differential
Thermostat
MODEL NUMBER PPS03A

General

The PPOO3A is a pressure-operated,
bleed-type, one-pipe controller for
providing proportional control of pneu-
matic motors and valves, It varies the
air pressure piped to it in relation to
the difference in pressure existing
between water pressures.

Features

o Direct or reverse-acting. Change-
over link provides quick and easy
change-over from direct to reverse-
acting,

o Easily accessible adjustment means
for throttling range and pressure
range,

¢ Mounting lugs for quick and easy
mounting,

Specifications
MODEL
PPI03A
TABLE 1. PP903A SPEC!FICATIONS
Approximate Throttling Range of Controller at:
Pressure Operating Pressure Limits
Difference of Bellows Assemblies Low End of Scale Mid Scale High End of Scale
Setpoint
Range* Min Max. Min Max. Min Max. Min Max.
0-22 psi 22 Hg vac 85psi | ceeer | eeeen 6 oz. 2602. | ceee-
(0-152 kPa) (586 kPa) (2/5 kPa) (11 kPa)
3-50 psi 2 psi 85 psi 1.5 psi 11 psi 3 psi 16 psi 4 psi 22 psi
(21-344 kPg; (14 kPa) (586 kPa) (10 kPa) (76 kPa) (21 kPa) (110 kPa) (28 kPa) (162 kPa)
5-65 psi 0 psi 300 psi 6 psi 0psi | ceeer | eeees 9 psi 30 psi
(35448 kPa) 1 (2068 kPa) (41 kPa) (217 kPa) (62 kPa) (207 kPa)

*A blank scale is proviued to permit the ontroller to be calibrated to individual installations in the field.

Rev. 12.76 779234
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MAXIMUM SAFE AIR PRESSURE 7
18 psi (124 kPa) J]
4

ADJUSTMENT MEANS
External slotted screws for throttling e o
range and pressure range.

TYPE OF ELEMENT "
Bellows @ °

. AIR CONNECTIONE
p o> 1/2 NPT

) PRESSURE CONNECTION TO BELLOWS

1/4 NPT ) (@)
MOUNTING ’ﬂ "3

Lugs for three-point surface mounting. (246) (84)
TT-9234-0

DIMENSIONS
See Figure 1., FIG. 1. PPOOIA APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS)

WHEN ORDERING, SPECIFY
Pressure difference range. |
Accessories.

FINIGH ACCESSOR(ES
Gray .007 Restriction,

Typical Operation

Either an increase in supply pressure
or a decrease in return pressure will

increase the differential pressure across
the system. On an increase in differen-
tial pressure, the PPF903, when set
Yrectacting, will increase the branch
sure closing a normally -open
st enough to return the sys-

m differential to its setpoint value,

disy . ? v ! ,' N tA %y %
; |‘u (R - B
ca “ :

v .|‘ a

{

-

L., A ) , 0y Ly

LA & o. g oy ..“...-
FOLUR N o Ar 3 o 2

L"'.i" e ’. l."z. ' ¥ ! ’. l. ﬂ

! FIG. 2. PPS03A TYPICAL OPERATION

HONEYWELL*Minnsapolis, Minnesota 55408*Scarborough, OntariosSubsidiaries and Affiliates Around the World.*Printed In U.S.A,

|
|
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Honeywell

THESE RELAYS PROVIDE INTER-
MEDIATE OR HEAVY DUTY SERVICE
IN A WIDE VARIETY OF SWITCHING
CONFIGURATIONS

0 Relays with 24V control coils: R182AC;
REB82AC.F; R847A.B; RAI9A; RAB9A;
RAB32A; RB4SA

0 Relays with line voltage control coils
R447A; R482A-E

0 Relays with internal 24V transformer
R182AC;RAI19A; RAS9A; RAB32A; RB45A;
RBA47A.

0 Relays for use with an external 24V supply
R847B; R882AC F

0 Heavy duty relays: R447A; RB47A.B

0 R447A and R847A, B have flexible internal
leads to provide either spst or spdt switching.

0 RAB32A has contacts for low voltage and
millivoltage (Powerpile) use.

0 RB882F is suitable for use as an emergency
heat relay with a heat pump panel.

0 R482E switches electronic bridge circuit
elements

H.K.
879 (.16)

SWITCHING -
RELAVS

R1624-C; R447A:

RA19A: RABSA.

RAG2A-E: RAB32A:
Redsh: Re47AB; -

m Nunmer

.

RB624-C.F

60-2481




____ SPECIFICATIONS |

IMPORTANT
THE SPECIFICATIONS GIVEN IN THIS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURING TOLERANCES.
THEREFORE, THIS UNIT MAY NOT MATCH THE LISTED SFECIFICATIONS EXACTLY ALSO, THIS FRODUCT IS TESTED
AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, AND SOME MINOR DIFFERENCES IN PEAFOR.
MANCE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANGED,

TRADELINE MODELS

pn TRADELINE models are selected and packaged to provide ease of stocking, ease of handling, and maximum
‘ replacement value. TRADELINE model specifications are the same as those of standard models except as noted
j below.

TRADELINE MODEL AVAILABLE

R182C-120 and 240V models. ADDITIONAL FEATURES:
R482C - 120 and 240V models. TRADELINE pack with cross reference label and
' RAB9A - 24V controller. special instruction sheet.

STANDARD MODELS
MODELS: Refer to Tables I-V.

T R I R B R R I REORRET ™=

(continued on page 3)

w-rh"‘r .~{,‘\‘.Y7
ORDERING INFORMATION
’.‘.u 4

WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE
WHOLESALER OR YOUR DISTRIBUTOR, REFEX YO THE TRADELINE CATALOG OR PRICE SHEETS FOR
COMPLETE ORDERING NUMBER, OR SPECIFY -

1. Order number.

2. Voltage and frequency.
’ 3. Optional specifications desired.

IF YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR
PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE:

‘ 1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE (CHECK WHITE PAGES OF PHONE DIRECTORY),

2. RESIDENTIAL DIVISION CUSTOMER SERVICE
HONEYWELL INC,, 1885 DOUGLAS DRIVE NORTH
MINNEAPOLIS, MINNESOTA 55422 (612) 542.7600

(IN CANADA-HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2Ve)
* INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD.
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TABLE I -

ELECTRICAL CONTACT RATINGS (AMPERES)

120V ac P 240V ac
FULL | LOCKED FULL LOCKED
MODEL LOAD ROTOR RESISTIVE LOAD ROTOR RESISTIVE
R182A 10.2 61.2 - 5.1 30.6 -
R1828B.C
RB82B.C 74 444 - 37 22.2
R4AB2A
RBB2A 74 444 10 45 27.0 6
R4828,C 7.2 43.2 10 36 216 5
R4820D 44 26.4 5 2.2 133 3
R4B2EA 0.2 04 - 0.1 0.2 -
RA19A
RAB9A 100 60.0 : ——I.(_) 6.5 39.0 6
RAB32Ad.f
RB4BAE.! 74 444 72/100¢ 45 27.0 6
R4A47A
RB47A Bb 16/22¢ 72/100¢ - 16/22¢ 72/100¢ -
60 Hz Only
RB882F 125 VA pilot duty at 120V and 240V, 3 amp full load at 24V ac.
824V rating of 1 amp full load and 2 amp locked rotor.
bRB478 rated at 208V,
CRating if poles are paralleled.
dincludes contact for switching additional low or millivoltage (Powerpile) load.
Millivoltage Rating: 300 ma minimum at 750 mV dc.
Low Voltage Rating:
Pilot duty—50 VA at 24V.
Direct current rating—1 amp at 12V,
€Second set of contacts rated for line or low voltage load.
120V -3 amp fuli load, 18 amp locked rotor.
240V -2 amp full load, 12 amp locked rtotor,
50 VA at 24V.
f Maximum Connected Load: 2000 VA.
TABLE I1-COIL DATA
colL coiL :J‘L"L
MODF L VOLTAGE CURRENT SEALED VA INRUSH VA IN
il S coalll voLT
RA19A2 24 040 | 20
RAB89a 24 040 | o 20
R182A B2 0.40
R182Ca " 0.35 2
120 0.04 174 85
ik 240 0.02 89 | 49 180
120 0.04 0.07 4.8 8.6 94 19.8 80
MRASS 240 0.02 0.04 5.3 10.2 22.2 180
RB32Aa 24 0.40 20
RB45Aa 24 0.40 20
RB47A8 24 0.35 8.4 214 20
RB478Bb 0.42
RB82A,Bb 24 0.21 5.2 9.4 20
R882Cb 0.42 5.2 9.4
R862Fb 040 9.4 20.6
8Built-in low voltage (24V) transformer.
bRequires external 24V transformer.
60-2481
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TABLE Il -TRANSFORMER RATINGS

Ratings of builtin transformers are as follows: All
transformers are rated at 120/240V, 50/60 Hz.

—‘éaﬂA 70wam
~ RA19A, RAB9A 5.0 watts
T RABI2A e T
 RBASA il WSS
R182A C 65 watts

TABLE IV SWITCHING ACTION

 SWITCHING MODEL
RA19A, RABIA, R182A,

| RAB2A, RBB2A F¢

| R1828, R482E, RBB2B

1 R447A, RB47A B,

l RAB32A RBASA
R182C, R482C E, R842DD,
RB882C

Spdt
Dpst

Dpdt

4 Low/millivoltage circuit spet

DN O. contacts make before N C  contacts break:
N.C. contacts make before N O. contacts break.
€1 single-throw branch

FINISH: Gray enamel.
KNOCKOUTS
Case bottom -(2) RA19A, RAS9A, RAB32A, R845A;
(3) R182A.C, R482AE, R882A-CF.
All models have 1 wiring hole in case top
All knockouts are for 1/2 inch [12.7 mm| conduit.
'"PROVALS
UNDERWRITERS LABORATORIES INC. listed:
RAI9A; RAB9A; RAB32A, R882A-C,F; R845A
“ile No. E4436 Guide No. XAPX; R482AD
File No. El4480, Guide No. NLDX; R447A;
I'847A B-File Ne. SA481, Guide No. SDFY.
CANADIAN STANDARDS ASSOCIATION certified:
R482A-D; R882A-C, R447A, R847A,B: File No.
LR1620.

OPTIONAL SPECIFICATIONS:

RB45A -available without electrical barrier between
terminals 2 and 4, and 5 and 6. For switching two
equal line voltage loads.

R482A - available with fungus proofing, 60 Hz only.

R482B - available with 24V coil.

319.5)
: ",uu DIA
) . ;lu 71 DIA,

K e KEYMOLE
' TYPE

53 MOUNTING
1133.4) aq MOLE
i (1143

15.6) MOUNTING HOLE
‘*"“' -

KNOCKOUT
FOR 1/2 (12.7) | A
CONDUIT (3) b
1 |
-
l;.‘l
a8l .3 ! 1
AL
[198) (349)
DIMENSION A

MODEL | RAISA RABSA, | RAATA RBATA B | RIBZAC, RABZAE;
LRABIZA RBASA

L] I IVATesT

FIG. 1-APPROXIMATE MOUNTING DIMENSIONS
[MILLIMETRES IN BRACKETS).

i INSTALLATION

WHEN INSTALLING THIS PRODUCT . ..

1. Read these instructions carefully. Failure to
follow them could damage the product or cause a
hazardous condition.

2. Check the ratings given in the instructions and on
the product to make sure the product is suitable for your
application.

3. Installer must be a trained, experienced service
rechnician.

4. After installation is complete, check out product
operation as provided in these instructions.

Disconnect the power supply before beginning

wiring to prevent electrical shock and equipment
damage.




R . T, | S gy

MOUNTING

For replacement, mount relay in same location as old
cont >l. If a new installation, locate the relay vertically
on a solid wall or partition as near as possible the device
to be controlled. Select a location that is easily accessible
for installation and service.

NOTE: To reduce possible transformer hum and relay
noise that is sometimes amplified by mounting sur-
faces of sheetmetal, plasterboard, and similar
materials, place rubber or felt washers between case
and the mounting surface.

1. Position relay and mark mounting holes.

2. Start a screw for the keyhnle type mounting hole
in upper right-hand corner. Screw it down within about
1/8 inch | 3.2 mm| of the surface.

3. Hang the relay on the screw, position the case, and
start the bottom screw; tighten both screws.

IMPORTANT
The terminals on these switching relays are ap-
proved for use with copper wires only.

All wiring must comply with all applicable electrical
codes, ordinances, and requlations. Follow any instruc-
tions furnished with the controlled equipment.

Hookup diagrams for these relays are included. If two
or more devices are to be controlled in parallel, their
total current must not exceed the relay load rating.

IMPORTANT

The transformer on the R182C may overheat when
used with a series 20 thermostat if the total
resistance of the thermostat circuit exceeds 2.5
ohms. If the measured resistance of the thermo-
stat (including thermostat wire and thermostat
contact resistance) exceeds 2.5 ohms, add a 100
ohm, 10 watt resistor between the W and R teuini-
nals. Table V gives maximum thermostat wire
runs; if longer runs are necessary, measure the
resistance or add a 100 ohm, 10 watt resistor
across terminals W and R.

TABLE V
LENGTH OF
AWG WIRE | TOTAL WIRE RUN TO
SIZE LENGTH THERMOSTAT
(NUMBER) (2WIRES)
| FEET| METRES | FEET | METRES
22 120 38 60 | 18
20 200 | 61 | 100 | 305
18 300 915 | 150 | 455
16 500 1525 | 250 76
14 800 244 | 400 | 122
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SERVICE AND CHECKOUT

1. Never use oil on any part of the relay coil or
contacts.

2. The cover should be kept on the relay during
normal operation and removed only for service and
checkout.

3. Relay contacts are arranged so that they close
with a wiping action and are self-cleaning. The contacts

may turn black after being in service for some time. This
discoloration does not prevent proper operation.

4. After installation is complete, operate the relay
and equipment through at least 1 complete cycle to
make sure that the relay controls the equipment as
intended.
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Honeywell Electric-Pneumatic
Relays

MODEL NUMBER RP417AB.C; RPBI7AB

General

The RP417 and RP817 Electronic-
Pneumatic Relays are electrically oper-
ated pneumatic switches used for
interlock between an electrical system
and a pneumatic control system. These
devices can also be used as stop and
bleed relays or as diverting or selector
relays.

The RP417 and RPS17 Relay valve
bodies are corstructed of molded
acetal copolymer plastic. Internal valve
parts are constructed of stainless steel,
copper, plastic, and Buna “N"* rub.
ber. These relays are designed for either
wall mounting or panel mounting,
depending upon the application. They
can be mounted in any position with.
out affecting the operation of the
device. An optional mounting kit
(14003638-001) is available to facili-
tate direct mounting to MP516A
Operators, VPS19C Valves, or PP901B
and PP902B Pressure Regulators.

Features
* :0" c:l;n;;t:ont:"r;)u:ie mo:‘f‘ ': ':‘::‘ e Constructed of acetal copolymer e Can be directly mounted t¢ MP-
furml /: 'mchp()D pol’; ':l:ylene‘lub‘- plastic and corrosion resistant metal, 516A Operators, VPS19C Valves,
- or PPOOIB and PP902 Pressure
- PR panel mounted i * Available with either leadwires, Regulators using  14003637-001
any position without affecting the {‘:)’:;:‘::u::x or plug-in electrical r;::;g\‘t:ggs .0?1":(‘::; (contained in
operation of the relay. ' : '
Specifications
MODELS
Line Low | Wall | Panel | Device | Splice | Open | Cord &
Voltage | Voltage | Mount | Mount | Mount | Box | Coil | Plug
RP417A X X X
RP417B | X X X
RP417C X X X X X
RP817A X X X
RP8178 X X X
*Trademark
Rev. 3-77 form numeer 1 7-9868
JL.05. Commercial Div
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AIR CAPACITY AVAILABLE VOLTAGE CYCLE
At 20 psi (138 kPa) supply; 1 pei (7 kPa)
pressure drop: 0.30 SCFM Complete
Model | 0.5. No. Voltage-Cycle
PRESSURE RATING
50 psi max, (3.4 bars) air 1009 110/120v ac, 50/60 Hz
1017 120v ac, 50 Hz
AIR CONNECTIONS
1/4 inch (6 mm), for 1/d-inch 0D poly- 1026 | 220/240v ¢, 50/80 Mz
ethylene tubing 1033 240v ac, 50 Hz
1041 208v ac, 60 Hz
ELECTRICAL CONNECTIONS
Six-inch (162 mm) leads, junction box, arerra |10 [300ves, 80 s
or cord and plug (18 gauge thermo- 1066 | 277v ac, 60 Hz
plastic wire rated at 60 C) 1074 | 277vac, 50 Hz
POWER CONSUMPT ION 1082 | 440/480v ac, 50/60 Hz
5.7 watts maximum 1090 480v ac, 50 Hz
1108 100v ac, 50 Hz
AMBIENT TEMPERATURE RATING
100 F (38 C) maximum 116 200v ac, 50 H2
1007 110/120v ac, 50/60 Hz
“‘:"‘:‘“ ' T 1015 | 120v ac, 50 Hz
cetal copolymer plastic and corrosion
reslstont metel 1023 220/240v ac, 50/60 Hz
. 1031 240v ac, 50 Hz
Dlt;:.u:pom 1and 2 1049 | 208v ac, 60 Hz
" 1056 | 208v ac, 50 Hz
WHEN SPECIFYING, INDICATE 1064 440/480v ac, 50/60 Hz
Complete model number 1072 480v ac, 50 Hz
Accessories
1005 110/120v ac, 50/60 Hz
RP417C
APPROVAL BODIES 1013 120v ac, 50 Hz
RP417A, RPB17A: UL Listed, Guide 1005 24y ac. 50 Hz
Y10Z, File 9608 RP817A
RP4178, RP8178, RPA17C: UL recog: 1013 | 24vac, 60 Hz
nized component, Guide Y1022, File 1003 24v ac, 50 Hz
9608 RP8178
mon 24v ac, 60 Hz
779868
B-67
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Typical Operation

When the coil is de-energized, ports
2 and 3 are connected and port | is
blocked. When the coil is energized,
ports | and 3 are connected and port 2
is blocked,

The valve can function as a three
way normally open, a three way nor-
mally closed, or a three way direction-

al control, depending upon the piping
hookup.

- ——

-——

LT - —

If applied as shown in Fig. 3, when
the fan is turned on, the coil is ener-
gized. This connects ports | and 3,
passing supply air to the damper opera-
tor. With the fan off, the supply port
is closed. Ports 2 and 3 are connected,
bleeding the damper operator to atmos-

phere.

FAN DISCONNECT
SWITCH

RP4IT OR
RPBI7

PNEUMATIC ——lc

2
—}————— EXHAUST

DAMPER
OPERATOR

AN

FAN MOTOR

DAMPER

TT-9068 ¢

FIG. 3. TYPICAL PIPING HOOKUP OF THE RP417 OR RP817 RELAYS
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Honeywell Pneumatic
Switching Relays
MODEL NUMBER RPST0A & B
General
- The RP670A & B Switching Relays

are two-position pneumatic relays with
either single-pole (RP670A) or
double-pole (RP670B), double-throw
switching action. They are designed
for use in pneumatic heating and cool-
ing control systems where a valve or
damper operator must be switched
from one circuit to another. Switch-
over pilot pressure must be two-
position, not modulated.

| Features
0 o Available with either single-pole,
17 A ﬂ = double-throw (SPDT) or double-
i-1/2(dia)l | | x pole, double-throw (DPDT) switch-

(38) ,%‘ ER 2 ing action.

46 3, Py « Second switch on DPDT (KkP670B)
e I models molded in black for identifi-

J cation.
2-1/4 I,_Hns__. « Air connections for 5/32 in. (4

(57) L (26) mm) OD plastic tubing.

/\PORT 3 -PILOT i : » Molded plastic construction with
g:‘;g :m&u CONNECTED 3% ;E:ssr/.gz.".ww neoprene diaphragms, stainless steel
PORT 8 -NORMALLY DISCONNECTED' lever, and music wire spring.

77-9851-a ¢ Designed for in-line mounting but
FIG. 1-APPROXIMATE DIMENSIONS OF RP670A IN INCHES (MILLIMETERS) O08 55 Tl 05 NG MOURINE WO
a 1-1/2 in. (38 mm) diameter metal
spring clip.
17
(BVZIC1)) [— [
8 ; Specifications
16
MODELS
e -y RPE70A: SPDT Switching Relay; avail-
A\PORT 3 -PILOT - able with switch action occurring
o F (4mm)
PORTS -NORMALLY CONNECTED | Bt EOR 3032 0 e between & and 6 psi, 14 and 16 psi, or
PORT 8 -NORMALLY DISCONNECTED | 19 and 21 psi (30 and 40 kPa, 95 and
77-985-b 110 kPa, or 130 and 145 kPa) non-
F1G.2-APPROXIMATE DIMENSIONS OF RP670B IN INCHES (MILLIMETERS) adjustable,
11-75 985
M.J.C. = e o CZZM':».I Dv!
( 4 B-71




RPG70B: DPDT Switching Relay; avail-
able with switching action occurring
between 4 and 6 psi or 14 and 16 psi (30
ond 40 xPa or 95 and 110 kPa), non-
adjustable.

NOTE: Below minimum pressure, Ports
6 and 7 are connected and Port 8 is
| P isolsted. Above maximum pressure,
b Ports 7 and 8 are connected with
‘ Port 6 isolated.
OPERATING AIR PRESSURES.
Pilot Pressure: 0 to 21 psi (0 to 145
kPa).
Switch Pressure: 0 to 21 psi (0 to 145
kPa).
MAXIMUM SAFE PRESSURE
30 psi (205 kPa).
AMBIENT OPERATING LIMITS

Temperature: 32 to 125F (G to 52C)
Humidity: 5 to 95% '

Refer1o Figs. 1 and 2,

R . o —C N

WHEN ORDERING, SPECIFY

] Model Number.
Mounting Clip (for wall mounting if
desired) - Part No. 14003030001,

Typical Operation (Fig. 3)

When used in a summer-winter
system, during the summer cycle pilot
pressure (Port 3) is below minimum
switching pressure of the RP670 and
Port 6 (Normally Connected) and Port
7 (Common) are connected. Port 8
(Normally Disconnected) is isolated,
thereby removing the low limit con-
troller from the system.

“

During the winter cycie pilot pres-
sure is above the switching pressure,
Ports 7 and 8 are connected and the
low limit controller resumes it's over-
ride operation to bring on heating.
Port 6 is isolated.

The second switch on the RP670B
(molded in black plastic for identifica-
tion) can be piped to the same kind of
system as the first switch, or to a dif-
ferent system if desired.

o

n-""’l.. -
V"‘-l. .‘_\; "' 18
XL A
» r'{"/

»

FIG.3-TYPICAL OPERATION

ORIGINAL PAGE I8
OF POOR QUALITY
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Honeywell

GEMERAL DESCRIPTION

The RPOOSA r~d B controllers are force balance
pneumatic amplit..rs, with adjustable proportional
bands. All models u.. corrosion resistant for high humid-
ity or salt service (not in direct spray); and may be set
for either direct or reverse action.

The RPOOBA controller, in conjunction with its
remote sensor, provides proportional direct control or
limit control in air conditioning systems,

The RPOOSB dual input controller has an adjustable
authority setting for the compensating sensor relative to
the system effect on the primary sensor. It is applied to
compensating systems by using an additional compen-
sating signal to change the control point of the controller.
Temperature, humidity, pressure or dewpoint may be
controlled by using the appropriate sensors.

Both A and B controllers have an optional model that
features remote control point adjustment (CPA). This

Comtort Control Systems

RP90BA & B
PNEUMATIC CONTROLLERS

- Service Data

77-9283-i

feature changes the control point frem a remote location
by varying the pressure on the CPA port,

Table 1.
N With |Without
Single Calibra-| Calibra-
Single | Input | Dual | With | Without | With | Without| tion tion
Model Input | Limit | Input | Cover| Cover | CPA| CPA | Knob | Knob
RPOOBA 1005 X X X X
RPOOSA 1013 X X X X
RPOOSA 1021 X X X X
RPOOSBA 1039 X X X X
RPOOSA 1047 X X X X
RPOOBA 1054 X X X X
RPOOBA 1062 X X X X
RPOOSB 1003 X X X X
RPOOSB 1011 X X X X
RPOOSB 1029 X X X X
RPOOSB 1037 X | A X X
Rev. 11.77 —n 75‘553‘
J.S. o Commaercial Div
B-73




SPECIFICATIONS
Supply Air Pressure: 18 psi (124 kPa).
TYPICAL OPERATION
RPY0BA (See Fig. 1)
- When used in a heating system with the controller set

for direct action, a drop in temperature at the sensor
lowers the dranch line pressure, opening the valve to
increase the flow of heating medium to the coil. If the
control point adjustment model (CPA-not shown) is
used, an increase in air pressure on the CPA port raises
the setpoint of the controller and a decrease lowers it.

[— COL
S
LPOI4A
kol
VALVE
Fig. 1. RP90SA.
RP908BB (See Fig. 2)

An increase in outdoor temperature causes the com-
pensating (outdoor) sensor to raise the branch line pres-
sure. If changes occur at both the outdoor and discharge
sensors, the resulting change in branch line pressure is
dependent on the authority setting on the controller.

COIL

[ -
—

RPSOSA LIMIT CONTROLLER (Ses Fig. 3)

When used as an economizer controller in a mixed air
system, the primary controller and the mixed air sensor

75-5531

Maximum Safe Air Pressure: 25 psi (172 kPa).
Ambient Temperature Limits: 40 to 120 F (4 to 90C).

act to modulate outside and return air dampers to main-
tain a constant mixed air temperature, When the mixed
air temperature exceeds the setpoint of the primary con-
troller, the outdoor damper opens farther and the return
air damper drives toward its closed position. As the out-
door air reaches the setpoint of the primary controller,
100 perrent outdoor air is taken in.

As the outdoor air temperature continues to rise and
reaches the limit controller setting, its branch line pres-
sure reduces, closing the outdoor dampers while opening
the return air dampers. The dampers remain in this posi-
tion as long as the outside air temperature exceeds the
limit controller setpoint.

On all limit control applications, a model with a fac-
tory blocked restriction or a field modification to block
the internal restriction is necessary. When a restriction is
blocked, the port number is shown in a box on the
drawing and a separate restricted source of air must be
furnished t~ the sensor. When more than one controller
is connected to a single sensor, the same technique of
blocking the internal restriction and supplying air to the
sensor(s) through a separate externai restricted main is
used. If there is variable pressure on the “M" port, the
separate main assures proper calibration of the limit con-
trol and accurate indication of its sensor temperature,

/_J

- T N

'\/

r

s T TN
ﬁ;i R

PRIMARY LIMIT
CONTROLLER CONTROLLER ok o ain

Fig. 3. RP908A Limit Controller.
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RPYOSA LOW LIMIT CONTROLLER (Sees Fig. 4)

Used as a low limit controller, the RPOOSA reduces
branch line pressure to open a heating valve to main-

tain the discharge temperature at its setpoint when the
primary controller is partially or completely satisfied.

NO
—
LP9i4
TP974
® SENSOR 10
DA DA
SET 75 SET 6%
PRIMARY LOW LimiT 77-9800-a0-!
Fig. 4. Low Limit Controller,
The only preventive maintenance necessary is an FIELD MODIFICATIONS

annual visual check for leaks, loose fittings, ete and an
operational and calibration check.

Use PLASTILUBE®* (311057, 2 oz. tube) for “O"
rings, screw threads, etc. Use MOLYCOTE®* or similar
commercial powdered lubricant for pivots and plungers
in units with CPA.

OPERATIONAL CHECK

Vary the pressure slowly in ports | and 2. The main
lever should move smoothly, and the branch line pressure
should change gradually in the proper direction.

CALIBRATION CHECK

RPOOSA -Change the setpoint of the controller to the
existing sensor temperature if the two don't already
match. The branch line pressure should be at its calibra-
tion pressure (8 +1 psi [55 +7 kPa]) uniess otherwise
noted, If recalibration is necessary, see Calibration Pro-
cedure,

RP908B - Determine the existing calibration tempera-
ture from the reset schedule. Measure the temperature at
the port | sensor. These temperatures should agree within
2 percent of the sensor riunge span and the branch line
pressure should be withir the operating range of the con-
trolled device. See Calibration Procedure for RPYOSB if
recalibration is necessary.

*Trademark

CHANGE FROM DIRECT ACTING TO REVERSE
ACTING

The change from direct to reverse is made by follow-
ing the three steps listed in Figure §.

RA SPRING

2. INSERT
PIVOT SCREWS
HERE (2)

3 CONNECT RA SPRING

|. REMOVE PIVOT TO THESE NOTCHES (2)

SCREWS (2)

/\ DISCONNECTED WHEN PB IS LESS THAN 15%,
REGARDLESS OF ACTION. phedod

Fig. 5. Set-Up for Reverse-Acting Operation.

75-5531
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REPLACEMENT OF RESTRICTION WITH BLANK
PLATE

The internal restriction must be replaced with a blank
plate when the sensor is supplied with an external source
of restricted air, This occurs when the air supply to the
“M" port of the contioller may be varied by other con-
trols or when a single sensor is connected to more than
one controller (see Fig. 6). To replace the restriction
with a blank plate, refer to Figure 10 for RPYOSA or
Figure 12 for RMOSE and proceed as follows,

1. Remove the manifold and gasket,

2. Remove the port 1 0" ring, restriction, screen,
filter, and washer and replace them with the blank
plate No, 316125,

3. Reassemble the “O™ ring, gasket, and manifold,
carefully noting the orientation of the gasket.

When using only one port of an RPOOXB controller and
the restriction is not blocked, do not plug the unused
port but leave it open to avoul building up to main line
pressure in the sensor chamber. Two models of the
RPVOSA are provided with a factory installed blank.
The:e models are identified by a red manifold. When
field installing a blank, the manifold should be marked
indicating that the restriction is blocked.

EXTERNAL
“ RESTRICTION

i T ————r
@ BLOCKED

{ # RESTRICTION

B M B M |

—

7 EXTERNAL
RESTRICTION

BLOCKED

RESTRICTION @ E:—
M

#BLOCKED
T RESTRICTION

8 M | 8

75-9531¢

Fig. 6. Blank Plate Used to Block Restrictions.

75.5531

ADJUSTMENTS

PROPORTIONAL BAND ADJUSTMENTS (Refer to
g 7)

1. Loosen the proportional band adjustment knob and
slide the indicator to the desired proportional band.
NOTE: When a proportional band of more than 15

percent is used, fasten the proportional band bias
spring to the main lever. (This spring is feft uncon-
nected if proportional band is 15 percent or under.)

2. The controller must be recalibrated whenever the
proportional band is changed.

REMOTE CONTROL POINT ADJUSTMENT

A pressure change from 3 to 13 psi (20 1o 90 kPa) in
the remote CPA, changes the control point proportion-
ately by 20 percent of the sensor span.

SETPOINT ADIUSTMENT (See Fig. 8)

The setpoint is raised by turning the seipoint adjust-
ment screw counterclockwise. This increases the force
trom the setpoint spring on the main lever so that a greater
torce trom the sensor chamber is required to cause an
mcrease in branch line pressure,

The setpoint adjustment screw has a vernier for fine
adjustment. The screw has 10 marked divisions; each
diviston equals 1/2 percent of the sensor span (1 I per
division for a 200 degree sensor span, or 20 turns for the
whole span).

CALIBRATION

Always cal*drate with 18 psi (124 kPa) main air pres-
sure, On CPA models, set CPA to 8 psi (55kPa). AO to
30 psi (0 to 207 kPa) gage must be installed in branch
port line during calibration and a temperature, humidity
or pressure gage should be installed in port 1 (and port
2,10 RPOOSE is used). If the reset signal on an RPOOSA
is produced by the output of a room thermostat or
pressure control,a 30 psi (207 kPa) gage must be installed
in the No. 2 port. Otherwise, the scale range on the gage
should match the range of the sensor for ports 1 and 2.
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R § INCH COMBINATION BARS (8)

WALL MOUNTING MOLE
CONTROLLER MOUNTING HOLES

e
L“RENOTE CPA-
HOL £ - A\\ '
-~ 1) 9

covewn
MOUNTING PLATE

THREAD
PROTECTOR CAP
Sl

~

WALL MOUNTING HOLE

[ ) ser vomr
ADJUSTMENTY

A

\)
|
coven |
NG | SET POINT
:::: we | INDICATOR
)
) AUTHORITY A
INDICATO
. =N AUTHORITY
MANIFOLD e Z._\‘ ADJUSTMENT
: KNOB
’
: A\ PROPORTIONAL BAND INDICATOR
WALL MOUNTING HOLE v‘ :
PROPORTIONAL PROPORTIONAL BAND
BAND LEVER ADJUSTMENT KNOB
‘ ; REVERSE ACTING PIVOY HOLES (D)
MAIN LEVER :
——l N REVERSE ACTING SPRINGS (2)
¥
A ON RPS0SS ONL T REVERSE ACTING SPRING NOTCHES (2)
1ONAL
y ke
£\ on cra MoDELS ONL BAND BIAS SPRING DIRECT ACTING PIVOT MOLES (2) 500>

Fig. 7. RP9OS Controller.

CONTROLLER
WITHOUT CPA CONTROLLER
WITH CPA
SETPOINT ADJUSTMENT
:cau WITH 10 MARKED

visi

SIONS ETPOINT FINE

DJUSTMENT VLANIER
WITH 10 MARKED
DIVISIONS

J16479A SELF REWINDING
RAPID ADJUSTMENT KNOB
INCLUDES

116479 REWIND SPRING
316325 xNOB

Fig. 8. RPY0SA & B Setpoint Adjustment.
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RPOOSA

There are two methods of calibrating the RPOOSA
when I8 psi (124 kr'a) main air is supplied to the con-
troller and the internal restriction is not blocked,

CALIBRATION USING THE ADJUSTABLE RESTRIC.
TION

1. Install the proper sensor range scale plate on the
controller if not installed already.

rte

. Disconnect the port | sensor and connect an adjust-
able restriction to port 1.

3. Choose a setpoint and adjust the restriction until the
gage in port | shows this setpoint.

4. Turn the setpoint adjustment screw until the BLP
reads 8 psi (55 kPa). This is standard calibration. On
some applications the calibration branch line pressure
may be set at a different point that relates to the
spring range of the device being operated.

5. Move the sensor range scale plate to the setpoint and
tighten the scale. The controller is now in calibration.

6. Disconnect the adjustable restriction and reconnect
the sensor.

CALIBRATING WITH GAGES ONLY

I, Instal gages in ports 1 and B (Port | gage must
match sensor, port B30 psi [ 207 kP%a] gage is used).
"ol the proper sensor range scale plate on the con-
it not already done.

fumn the setpoint adjustment screw until BLP is 8 psi
(55 KPa) or other selected calibration pressure. (See
step 4 above,)

1 Move the scale until the setpomnt mdicator is at the
reading shown on the port | gage and tighten the

scale,

S. Adjust the setpoint to the desired control setting.

RIMOSH

Ihe only method of calibrating the RPVOSH dual
input controller is to use an adjustable restoction, I
the settings are known, proceed to step No. | of the
procedure. If they must be caleulated, read the follow-
ing information and calculate as shown. The authority
calculator (Part No, 813) may be used to simplify these
calculations,

75.5531

CALCULATIONS

Although this typical example is shown for a hot
water reset system, the formulae also apply to other
reset systems,

Four separate parameters must be known in order to
properly calibrate a reset system: Reset Schedule,
Throttling Range, Proportional Band, and Authority,

Reset Schedule

The reset schedule will be plotted by determining the
outdoor air temperature at which designed maximum
heating water temperature is needed and the outdoor air
temperature at which no heating is required. Minimum
water temperature of 90 F (32 C) is recommended at
this point for direct radiation systems, Use 80 F (27 C)
for systems with heating coils, and 75 F (24 C) for
radiant Noor panels,

Throttling Range (TR)

Throttling range indicates the change in water tem-
perature at the sensor to cause the valve to move from
fully open to fully closed (full heat to no heat). It is
desirable to have a TR as narrow as possibie for eificient
valve control and yet wide enough to produce stable
valve operation. A TR of 10 F (5 C) is a recommended
trial setting, I the system will not stabilize after being in
operation tor a short period of time, the TR should be
increased (this will require recalculation of the propor-
tional hand and authority). An unstable system can be
recopnized by frequent, repetitive changes in branch line
pressure, known as hunting or cycling.

When the throttling range has been selected, it must
be converted to a proportional band value that can be
set on the controller,

Proportional Band (')

Proportional Band is similar to TR except it is
expressed in tenms ol percent of temperature change
rather than degrees. Proportional band can be determined
by using the following formula:

™

e X100 = PB %
Sensor Span

Example:

When a sensor having a 200 degree span is used and a
10 degree TR has been selected:

10
- x 100 = 5%
200

B-78




Authority

Authority indicates the amount of effect that the
change in outdocr ai: temperature will have on the con-
trol point, Authority can be determined by the follow-
ing formula:

AT +TR

Authority = AT

Where:
TR = Throtthing Range
AT = Change in Hot Water Temperature
AT, = Change in Outdoor Air Temperature

Example:

Determine settings for a system where hot water
should be controlled at 180 F when outdoor air tempera-
ture is -10 F, and reduced to 90 F when outdoor air is
65 F. Assume a TR of 10 F,

Reset Schedule

Outdoor Air Hot Water
Temperature (T3) Temperature (T))
Sensor 2 Sensor |

A0 F 180 F
65 F WF

ATy =65-(-10F)=75F
AT| = 180-90=90 F
TR = 10 F (assumed)

10
PB = — x 100 = 5%
200

+10
x 100 = 133%

Authority =

RPOOSB CALIBRATION PROCEDURE

1. Install the sensor range scale plate matching the port 1
sensor on the controller if not already done.

2. Disconnect the sensors to ports | and 2 and connect
an adjustable restriction to each port. If an external
main has been connected to the sensor line, install the
wdjustable restriction on the sensor side of the tee.

3. Select the low end of the sensor 1 schedule (90 F or
32 C). Adjust the No. 1 restriction until the sensor |
gage reads that temperature,

4. Select the high end of the sensor 2 schedule (65 F ur
18 C). Adjust the No. 2 restriction until the sensor 2
gage reads that temperature.

5. Set the Authority and Proportional band into the
controller. Adjust the setpoint adjustment screw until
the branch line gage reads 12 psi (89 kPa), or until it
reads the “valve close™ pressure if the valve has other
than a standard 4 to 11 psi (27 to 76 kPa) spring range.

6. Move the sensor range scale plate until the desired set-
point lines up with the setpoint indicator and tighten
the scale plate, The controller is now in calibration,

REPAIR

To replace internal filters, screens, restrictions, and
“O" rings, use repair kit Part No. 14002696-001.

1. Remove four (4) manifold screws and save.
2. Lift the manifold from controller body.
3. Remove the gasket and discard.

4. Note location of filters and restrictions in controller
body. The RPOOSA may have two or three filters
and the RP9OSB may have three or four. Some con-
trollers may have a blank plate in place of a restric-
tion, filter, screen and washer.

5. Remove washers, filters, screens, restriction(s) and
“0O" rings, and discard.

6. Remove restriction blank, if installed, and save.

7. With the new parts from the kit, install the washers,
filters, screens and restriction(s). See Figure 10 for
RPOOSA and Figure 12 for the RPOOSB,

8. Reinstall the restriction blank.

9. Add the “O" rings and the gasket. Orient the gasket
in the way that blocks no ports.

10. Place the manifold in position on the gasket and
install the original four screws. Tighten securely.

75-5531
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TROUBLESHOOTING

See Flowchart,

NECESSARY TEST EQUIPMENT -CALIBRATED

GAGE SET (No. 816A)

If the sensor-controller is not maintaining control

MAKE A VISUAL CHECK OF

CONNECTED PROPERLY FOR THE
APPLICATION

l:'

MEASURE MAIN ALR SUPPLY | NO
SHOULD BE 18P (1240 |

lvu

THE CONTROLLER TO SEE THAY NO
SPRINGS AND PIVOTS ARE

CORRECT THE PROBLEM
RECALIBRATE AND e ———
CHECK OPERATION

ADJUST PRV OR RECONNECT TO
ol VB PSE(124 0P) MAIN RECALIBRATE b
AND CHECK OPERATION

MEASURE THE CONTROLLED VARIABLE
(TEMPERATURE, MUMIDITY, PRESSURE,
E7C) AND COMPARE THIS READING TO
THE GAGE READING OF SENSOR NO )
THE READINGS MATCH WITHIN 2% OF
SENSON SPAN

YES \

-

- X

CHECK THE CONTROLLED VALVE OR

NO DAMPER FOR CLOSE OFF _LEAK THRU NO

OR OTHER MALFUNCTION DEVICE
OPEPATES PROPERLY

vis

ON RPS0BR ONL Y
COMPARE SENSOR

NO 2 GAGE READING
WITH MEASURED READING
READINGS MATCH

REPLACE RESTRICTION (INTERNAL AND/OR
NO EXTERNAL) AND INTERNAL FILTERS AND

MSCREENS INCONTROLLER TAKE 2ND s

MEASUREMENT AND COMPARE READINGS
HEADIMGS NOW MATOH

o8 Yis

== g

ON MODELS WITH REMOTE
CPA ONLY CPA PORTY
PRESSUNE CORRESPONDS
TO SWITCH SETTING

J-vu NO

K -———

CHECK SWITCH
OPERATION
REPLACE ¥
NECESSARY

{ HECALIBRATE AND
. CHECK OPERATION

x

VIS‘

g o

CONTROLLER OPERATES
SMOOTHL Y "

X

Yis NO

vEs BRANCH LINE PRESSURE WiLL
——— BUILD UP TO MAIN PRESSURE

LUBRICATE THE
PIVOT POINTS

ASSET POINT IS CHANGELD ON THE
CONTROLLER,
NO REPLACE THE
CONTROLLER

REPAIR
LEAK

LEAKS

e
OPERATION
15 SATISFACTORY

1

PRESSURE TESY THE
BRANCH LINE FOR

I LUBRICATION
DOESN'T HELP

Jves l“o ves

3 THE SENSOR

E O

ADJUST OR
REPAIR THIS
DEviIcE

REPLACE THE
FILTER ON

READINGS
NOW MATCH

PRESSURE TESY
TUBING FROM
SENSOR TO
CONTROLLER
FOR LEAKS

‘V(‘ NO
'

REPAIR LEAK,
RECONNECT
TUBING AND
COMPARE
READINGS
READINGS NOW
MATCH

REPLACE THE INTERNAL RESTRICTIONS,
FILTERS, AND SCREENS IF NOT DONE IN
PREVIOUS STEP THERE IS IMPROVEMENT

NO
=== CONTROLLER
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ON EARLIER MODELS OF THESE
CONTROLLERS THE SENSOR INPUT
PORTS WERE DESIGNATED T2 AND
T3 THESE MAVE BEEN CHANGED ——
TO | INSTEAD OF T2, AND 2 IN-
STEAD OF T3,

W —

BACKPLATE \—\ =

COVER
315282 ON RPSOBA WITHOUT CPA
315263 ON RPOOBABE wiTH CM
315255 ON RPS0SS WITHOUT CP

N SCREW 315293 (2)

~

NNy o
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RP90OBA

(PAINTED RED ON
- AIO4T &
L
v‘ —— - QL)
832
PAN M
GASKET
PAIR KIT L
@) NS, (4) (- o N *0" RING
(4) FILTERS, (2)RE STRICTIONS, - o ON AIO47 B AIO62 (2), M 8 B PORTS ONLY
AND (4) s oa ™ T 7 ON AIOOS, AIOI3, AIOZI, AIO39 B AIOS4 (3)
Lol /
|
BRANCH L PORT | SCREEN
QRO _ON AI0A7 B A2 (2), M B B PORTS ONLY,
RESTRICTION = MAIN ' 7 ON AI0OS, AIOI3, AIO21, AIO39 & AI0S4 (3)
(NOT ON LIMIT CONTROLLERS) —— QQA /
ON SOME RPOOBA APPLICATIONS PORT i ' —
NE RESTRCTION. PRTER. DonEen. OO 0N AI04T B AI062(2), M & B PORTS ONLY,
AND WASHER WITH THE 316125 BLANK L L L ON AIDOS, AIOI3, AIO21, AIO39 B AI0S4 (3)

PLATE. (FIELD MODIFICATION)

/I\ INSTALL CONVEX SI0E UP ( "\ ) . WASHE R
~ON AID47 B AIO62 (2), M 8 B PORTS ONLY,

-
256-001 RA ”'mm\ ON AI0OS, AIOIS, AIO21, AIO39 B AIOS4 (3)

ﬂ

BODY ASSY
o PIVOT SCREW (2)
14001848 - 001 BIAS SPRING _g
1
1
: SPRING
LEVER ASSY
SCREW (2)
GASKET
COVER ASSY
NUT
-
SOME OLDER MODELS HAD BIAS SPRING SCREW (2)
SrGAER A R T
361654 AN (2)14001258-001 FOR — TENS'ON NUT
HESE REPLACEMENTS e
- LEVER ASSY

AL

Fig. 10 Detail of RIMOSA Manitold and Body Asscmbly .
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)\ 315204A MANIFOLD ASSY
RPS08BB

- SCREW (@)
8-32 X 11/16
PAN HEAD
L.
- GASKET
L ~— RESTRICTION (2)
ON SOME RP90BB APPLICATIONS PORT
, NO | OR NO 2 MAY BE BLOCKED BY REPLACING
’ THE RESTRICTION, FILTER, SCREEN
AND WASHER WITH THE 316125 BLANK
. PLATE. (FIELD MODIFICATION)
i /I\ INSTALL CONVEX SIDE UP ( _—.)
ManN” ' @ ~— 14002696001 REPAIR KIT
' SCREEN (4) - ¢A INCLUDES (1)-GASKET, (4) O-RINGS,; (4) SCREENS;
— ' (4) FILTERS; (2) RESTRICTIONS; AND
2 >, | (4) WASHERS.
FLTER (§) — . i
9 "Q =
WASHER (4) 4 J§
' 1)
14001258-00i N e
R.A SPRING (2)
.- BOOY ASSY
=77 __ PIVOT SCREW (2)
| 14001848 00! , il 3161658
BIAS SPRING -~ - RE PAIR
ASSY

L%y e SPRING

CME OLDER MU 1S HAD BIAS SPRING | =
AT TACHED TOLEVLR ASSEMBLY WITHA | /*y e . ASTR pow
PIN RATHER THAN A NOTCH. ORDER .

3161658 AND (2) 14001258-001 FOR

THESE REPLACEMENTS. R = SCREW (2)

e s e GASKET
- COVER ASSY

e NUT
e SCREW (2)

o TENSION NUT
T

............. — LEVER ASSY

7895541

(i ‘)‘ v
Fig. 12. Detail of RPOSB Manifold and Body Assembly. FYOUR QUALITY
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ACCESSORIES

SCALE PLATE KITS
different set of stick-on decals Specific decals are listed

Four scale plaie kits are available. Fach kit contains a with proper order numbers in the table below. ‘

Table 2. Scale Mate Kits,

No. 315993A

|
|
’ 010 200 ¥ 200 30C ;
A0 to 160 F St l0sC ‘
A0 o M40 F 1010 40C
SO 150 F A0t 300
3o 1S psig 010 80 R
Warmer/Cooler 021010 k.{/cm2

No. 316193

3 40 10 75 F Dew Pont
200 80 ¥
A0 oo ¢
510 25 C Dew Point

S —————————————

No. H1600SA

0 1o 6 nches

No. VI6089A

0 to 150 mm

3 § 75.5531




GAGES
inch gages are also available. They are found on Form
The 1:1/2 inch gages are listed below. 2-1/2 and 3-1/2 No. 741269,

Table 3. Gages.
Gages
(1-1/2 in. dia back
conn, 1/8 NPT) Scale Range For Use with Sensor
14000786000 | 25t0 125 F LPo14
14000786602 | S0 $5C LPo14
305929 4010 160 F Lol
305932 40t0 70C Lmi4
305931 40 t0 240 F LPo14
305934 Stoll1SC L4
305986 20t0 80 F LPol4
305987 30t 30C LMo14
305930 0to 200 F LM1S
305933 A8t 93C LPO1S
305972 50 to 100 F TPO24, TPO74 & TP92S
305973 10to 38C TPO24, TP974 & TP92S
Relative Humidity
305974 30 to BO% HPO1 & HPOO2
14000786-003 1510 75% HPo71
14000786-004 65 to 95% HP71
Dew Point
305988 4010 75 ¥ bP TPO25A1018
305989 Sto2SCDP TP25A1018
Pressure
305965 0 to 30 psi
305615 <110 1in. of WC PPO0S
305621 25 t0 25 mm of WC PPOOS
305610 0to 2in. of WC PP0S
305622 0 to SO mm of WC PPOO0S
305617 1 to 3in. of WC PPOOS
305623 2510 75 mm of WC PPO0OS
305618 2to4in. of WC PPOOS
305624 50 to 100 mm of WC | PP90S
305619 3toSin. of WC PP90S
305625 7510 125 mm of WC | PP90S
305620 4 to 6in. of WC PPOOS
305626 100 to 150 mm of WC PPO0S
75-5531
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Honeywell Pneumatic Ratio Relay
MODEL NUMBER RPSTIA

General

The RP971A Ratio Relay is a four
port non-bleed pneumatic relay which
produces a modulating pressure output
proportional to pilot pressure changes
It is used for controlling pneumatic
valve or damper motors in sequence
from a single thermostat

Features

¢ Adjustable pilot start point pres
sures

¢ Two pilot pressure ranges available

e Four (4) sharp barb air connec
tions: Main is for 1/4 in. (6 mm)
OD tubing, Branch, Pilot, and
Exhaust are for 5/32 in. (4 mm)
OD tubing

¢ Molded plastic construction with
neoprene diaphragms and stainless
steel valve seats

¢ 100 mesh stainless steel screens in
main and branch ports

¢ Designed for indine mounting but
can be wall or panel mounted with

FORT IDENTIFICATION

PORT | MAIN - FOR 174 IN (6mm) 0.D. TUBING
PORT 2 BRANCH |

standard 2 in. (51 mm) diameter PORT 3 PILOT . FOR 5/32 IN (4mm) 0.D. TUBING

cable clamp PORT 4 EXHAUST)
-
MODELS @ |

RP971A: Pilot pressure ranges of 3 or § @ q

psi (20 or 35 kPa), non-adjustable.
START POINT

2
Adjustable from 0 to 10 psi (0 to 70 (51)
kPa).
7798490

MAXIMUM SAFE AIR PRESSURE

30 psi (205 kPa) FIG. 1-RP371A DIMENSIONS IN INCHES (MILLIMETERS)
Rev.4.76
MJ.C. B-89 rom mmeer 779849




AIR CONSUMPTION Cable Clamp (2 in. (51 mm] dia.) for
wall mounting if desired, Part Number
| 0.0017 SCFM {50 SCCM™) 8016297
{"' AIR HANDLING CAPACITY (Feed and
Bleed)
0.0%9 SCFM ot 1 pui aittersntiel (1000 Typical Operation
w SCCM at 6.9 kPa differential)
' The three RPO71A relays with a 3
ﬁ AMBIENT OPERATING LIMITS pound (20 kPa) range are set 3 10 6,6
‘ to 9, and 9 to 12 psi (20 to 40,40 to
Temperature: 0 to 140F (-18 to 60C) 60, 60 to 80 kPa) respectively. The
Humidity: 5 to 95% single thermostat can then proportion,
) in sequence, the three identical
DIMENSIONS damper operators having 3 to 13 psi
(20 to 90 kPa) springs through the
Refer to Figure 1 RPO71A Ratio Relays.
ROOM THERMOSTAT
3-6PSI 6-9PS| 912PSI
M 4 (20-40kPa)  (40-60kPa) (60-80kPa)
Ts 'S Ts
| RPOTIA[V V] regmiA[M TV
emluz L EXM alif2 Exi fa 112
tH— Iy 1 20)
M. M M3
ALL DAMPER
OPERATOR
SPRINGS
3-13 PS| Pt :
(20-90kPa) . . T o > v
: Jear
g & TT9049 -2
{
FIG.2-TYPICAL OPERATION
779849
B-90
| ——— =SS e e —————————

NORMAL OPERATING PRESSURES

Main: 18 psi (120 kPa). Pilot: 3 to 16 psi
(20 to 100 kPa).

WHEN SPECIFYING, INDICATE

Model Number
Pilot Pressure Range Desired (3 or § psi
120 or 35 kPal)




L1 111111

8
© (s,rl IT;IIIT(;& IIIJL

RANGE: PILOT PRESSURE RANGE 5PSI(35kPa)
RELAY | START POINT PRESSURE - srﬂg un‘

RELAY 2 START POINTPRESSURE-8PSI

OUTPUT
£
o .

(!SS)

@ TTTTTITTITTLTTITT)

© (35) (70) (10%)
INPUT SIGNAL THERMOSTAT BRANCH LINE-PSI (kPa)
T7-9049%

FIG. 3-TYPICAL APPLICATION SEQUENCING NAMPERS FROM A SINGLE THERMO-
STAT

779849
B-91




Honeywell

A e s ettt |

" 4 3
16 K
(1 (9;]
L 3epe— 13 |
o e T e
(24) (21)
:
4
(57) 77-9831-0

5-75

M.J.C.

FIG. 1-APPROXIMATE DIMENSIONS OF RP972A IN INCHES (MILLIMETERS).

B-92

Pneumatic

Reversing Relay
MODEL NUMBER RPST2A

General

The RP972A Pneumatic Reversing
Relay is a modulating relay suitable
for all types of heating and air condi-
tioning control systems. It is used as a
reversing relay to reverse and increase
the capacity of the branch line pres-
sure to the final control element.

Features

+ Reverse acting.

¢ Indine mounting; or can be sur-
face or panel mounted with
standard 1-1/2 in. dia. cable
clamp.

+ Neoprene diaphragm.

o Stainless steel valve seats.

MODEL
RP972A — Reverse acting, proportional
output (branch line pressure decreases
with increase in input signal at a 1:1
ratio). Device is factory set at 16 psi (1.1
bar, Scale B) but can be field set for 13
psi (.9 bar, Scale A) or 18 psi (1.2 bar,
Scale C).

DIMENSIONS
Refer to Fig. 1.

OPERATING RANGE
0 to 18 psi (0 to 1.2 bar)

MAXIMUM SAFE AIR PRESSURE
30 psi (2.1 bar).

OPERATING PRESSURES

Pilot — 3 to 15 psi (.2 to 1 bar), Main —
18 psi (1.2 bar).

Form Number 77-9831

ORIG[NAIJ PAGE IS Commercial Dw
OF POOR QUALITY
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AMBIENT TEMPERATURE LIMITS

AIR CONNECTIONS

Port 1 (Main, Supply) ~ Sharp barb for
1/4 in. (6 mm) 0.0, tubing. Ports 2, 3,
and 4 (Branch, Output; Pilot, Input; and
Exhaust, respectively) — Sharp barb fri
§/32 in. (4 mm) 0.0. tubing.

AR HANDLING CAPACITY (Feed and
Bloed)

0.039 sctm at 102 psi ditferential
(1,100 scem at 0.07 bar differential).

AIR CONSUMPTION

0.0017 scfm (50 scem) maximum,

FILTERS

100 mesh stainless steel, main and

branch ports.

WHEN ORDERING, SPECIFY

Model Number.

Operaten

When the relay is balanced the main
and exhat 't ports are closed and

@l'] 1Pﬂ.()T 3 T

branch line pressure is equal to the
algebraic sum of the spring force plus
force from pilot pressure.

As pilot pressure decreases (from
thermostat branch line pressure on a
fall in temperature) the RPOT2A
increases its branch line pressure, caus-
INg 4 pneumatic operator to open a
normallyclosed valve or damper.

RP972A

4

— BRANCH .

EXHAUST |

D A THERMOSTAT

T7-9831°0

FIG.2-TYPICAL OPERATION.

HONEYWELL*Minneapolis, Minnesota 55408°Scardorough, Ontario®Subsidiarnies and Atfiliates Around the WorldsPrinted in US A,
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Honeywell Timers
MODEL NUMBER SG59A, B, C & E

General

The S659 Timers provide auto-
matically timed electrical-switching
functions for heating, cooling or
ventilating systems. They consist of a
timing motor, setting dial, adjustable
trippers, hand-trip  ON.OFF lever,
control switches, and a terminal block.

Features

¢ Seven-day or twenty-four-hour pro-
grams,

o Easily adjustable.

¢ Spring carry-over in case of power
failure,

o Skip-A-Day feature on the 24-hour
models.

Specifications
TABLE 1.5655 SPECIFICATIONS
On-OH Minimum
Skip- 10-Hour Operations literval Case Timing Motor
A-Day Spring Between Switch and Voltage and
Model No. | Type Feature | Carryover Lo day | per week Operations, Action Cover Frequency
S659A Tday | ----- No 18 78 3 Hours |4P; 2P-NO, | With 120, 208, 240v; 60 Hz
2P-NC 208, 240v; 50 Hz
Without | 120, 206, 240v; 60 Hz
$6598 Tday | ----- Yes 19 7 3 Hours |4P;2P-NO, | Withor | 120, 208, 240v; 60 Hz
2P-NC Without
$659C | 24-hour No No ® | ... 90 Min SPOT With or | 120,208, 240v;50/60 Hz
Without
S659E | 24-Hour | Yes Yes | L PP 90 Min  |SPDT With 120, 208, 240v; 60 Hz

SMay be increased to four on-off operations per day, 28 per week, maximum by using extra trippers. See accessories.
bmv be increased to seven on-off operations per day maximum by using extra trippers. See accessories,

Rev. 12.76 Form Number 74’32“

J.A. Commercial Div

B-94
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to increase capacity beyond
rating per pole as listed,

BAG ASSEMBLIES
S659A & B: Thres terminal jumpers, six
“A" (on) trippers and six “B8" (oMf)

uzn
KNOCKOUTS FOR 1/2 OR 3/4 IN. CONDUIT THREE
ON BOTTOM, ONE ON BACK AND ONE ON SIDE.
NOTE ALLOW 2 IN. SPACE (MIN) TO LEFT OF
TIMER TO OPEN DOOR.

F1G. 1. S659A APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS) WITH CASE

AND COVER

SWITCH CONTACT RATING PER POLE | 8 350
(AC Onty)
Motor Load (Amperes) > N s
¥ | m
120v | 200v | 240¢
Full Load 16 8 8 10-7/8
Locked Rotor 96 48 48
24 Resistive: 40 amps
Tungsten (for S659C & E only): 40 amps
Pilot Duty: 690 va o
NOTE: For S658A & B with inductive
loading, do not jumper switches S

74-3204-0

trippers.
S659E: Three cut-out pins for Skip-A-
Day feature,

DIMENSIONS
See Figures 1 through 7.

ACCESSORIES AVAILABLE
For S659A & B: No. 800740, two
trippers, one “A” (on) and one “B" (off).
For S659C & E: No. 800741, two
trippers, one “ON" and one “OFF",

APPROVALS
UL Listed,

5172

(140)

74/8
(1en

60
*16

(179)

31’4
=~ 83) '|
INSTALLED

T4-32040

= feat™

FIG. 2. S659A APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS) LESS CASE

AND COVER

7-3/8 i

4-3/4

[ (187) | (121

|

' IC )
(2u9)

! -8/
(219)

O, |l

|

O]

5-1/72

(140)

37
to—"98)
T4-3204-4

KNOCKOUTS FOR 1/2 OR 3/4 IN. CONDUIT.

THREE ON BOTTOM AND ONE ON SIDE.

NOTE: ALLOW 2-174 IN SPACE (MIN) TO
74-3204-¢ LEFT OF TIMER TO OPEN DOOR.

J

FIG. 3. 56598 APPROXIMATE DIMENSIONS IN INCHES

(MILLIMETERS) WITH CASE AND COVER

FIG. 4. S6598 APPROXIMATE DIMENSIONS IN INCHES

(MILLIMETERS) LESS CASE AND COVER

74.3204

B-95
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THo C | l\O
LA
o —

KNOCKOUTS FOR 1/2 OR 34 IN
CONDUIT TWO ON BOTTOM, ONE
EACH SIDE AND ONE ON BACK
NOTE ALLOW ONE IN SPACE (MIN)
TO LEFT OF TIMER TO
OPEN 743204 -0

FIG. 5. S659C APPROXIMATE DIMEN.
SIONS IN INCHES (MILLI
METERS) WITH CASE AND
COVER

743204

FIG. 6. S659C APPROXIMATE DIMEN.
SIONS IN INCHES (MILLI
METERS) LESS CASE AND

COVER

B =k

g

i
e 'hﬂaj

}
' '-(7‘0) 1 e '%3
L 9" (128)

(137

KNOCKOUTS FOR 172 OR 3/4 IN. CONDUIT.

TWO ON BOTTOM.

NOTE. ALLOW 2172 IN. SPACF (MIN)
ABOVE TIMER TO OPEN DOOR.

743204

FIG. 7. (S59E APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS)

Iypical Operation

The seven-day model dials are sub-
divided into seven days of the week,
day and night, and 30.minute incre-
ments, The 24-hour model dials are
subdivided into morning, afternoon,
evening, and night-and |5-minute
increments. On-off trippers on the
edge of the dial permit automatic
switching: manual switching within
one hour after automatic tripping for
seven-day models, or within 15 minutes
after tripping for 24-hour models.
This lever also permits visual checking
of automatic tripping status. Optional
spring carry-over maintains clock move-
ment (proper programming) in case of
electric power failure. The spring-
reserve power lasts a minimum of 10

T — - -

ADD JUMPLRS FOR DPOT SWITCHING
NOTE: CONTACTS ARE SHOWN WITH HAND TRIP LEVER IN "0FF" POSITION,

74-3204-0

FIG. 8. S658A & B TYPICAL OPERATION

74-3204
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hours, and automatic rewind takes two
hours on resumption of power, The
Skip-A-Day feature, available on 24.
kour models, eliminates operation on
any preselected day or days of the
week, and can be set up to a week in
advance. This feature consists of an
additional seven-day dial with cut-out
pins to eliminate a selected day, or
days. On the seven-day model, Skip-A-
Day is accomplished by omitting
selected tripperr on the dial.

As a typical example, assume the
timer is used in a system where it is
desired to operate an air conditioner
between 7:00 AM and midnight, and
have continuous fan operation be-
tween midnight and 7:00 AM. (See
Figs. 8 and 9.) At 7:00 AM the time

® . ci0 #

LOAD #2

L
NOTE: CONTACTS ARE SHOWN WITH MAND TRIP LEVER IN “OFF" POSITION.

74-3204-0

switches on the air conditioning and energizes the fan circuit until 7:00
AM the next morning, at which time
the air conditioning circuit is energized.

equipment. At midnight the timer
deenergizes the air conditioning circuit

FIG. 9. S659C & E TYPICAL OPERATION

HONEYWELL*MInneapolis, Minnesota 55408°Scarborough, OntariosSubsidiaies and Affiliates Around the World.*Printed in U.S. A,
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Honeywell

General

The SP470A & B Pneumatic
Switches are used in pneumatic con-
trol systems. They provide a means of
manually diverting air between various
systam cc ponents such as valves,
thermostats, and damper operators.

Features

The SP470A (pneumatic switch
only) and the SP470B (pneumatic
switch mounted on a panel) are avail-
able with two-position or three-
position scaleplates. The SP470A is
normally mounted on a panel which
may be up to 7/16-inch (11 mm) thick.
However, the device can be mounted
on panels that are up to one-inch (25
mm) thick by using an optional exten-
sion,

Soecifcat

SP470A - Pneumatic switch only,

SP4708B - Pneumatic switch mounted on
a panel,

NORMAL OPERATING PRESSURE
RANGE

0 to 18 psig (0 to 125 kPa).
AIR HANDLING CAPACITY

0.175 SCFM at 1 psi drop (82.6 mi/s at
7 kPa drop)

MAXIMUM OPERATING PRESSURE
30 psig (205 kPa).
OPERATING AMBIENT LIMITS

Temperature - 0 to 140F (-18 to 60C).
Humidity - 5 to 95% RH.

Pneumatic Switch

AIR CONNECTIONS

Sharp barb type connections for 5/32
inch 4 mm) o.d plastic tubing.

DIMENSIONS
Refer to Fig. 1 through Fig. 4.
CONSTRUCTION

Molded plastic switch body with Buna
“N" sea! disc.

Molded glass-reinforced nylon shaft.
ACCESSORIES (Order Separately)

Extension for mounting on panels up to
one inch (25 mm) thick (315677A).

Bracket assembly for mounting the
switch in a standard electrical box
(316813A).

WHEN SPECIFYING, INDICATE

1. Model number.

2. Accessories desired.

Typical Operation

Switching action is accomplished
by rotating the knob until a detent
click is noticed (approximately 60
degrees). This causes the controller
ports to align with the proper ports in
the switch base, thus channeling air
into the desired lines. All ports bleed
to atmosphere when the switch is

between positions. See Fig. 5 and Fig.
6.

Rev. 9.78
JRW.
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(30 _L__

(76
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-1/8
| (79)

Pe——

!

19/32
(18)

l

o e

e

5/32"

NOTE ALL TURING
(4)

CONNECTIONS ARE FOR
0D PLASTIC TUBING

-1/2
(38)

FIG. 1-APPROXIMATE DIMENSIONS IN INCHES (MM)

PUSNNCIES ) 7 e

D :

(70)
|
| ] ]
] 2-3/4
(70)
)
Honeywell : |
QL
e
:_ '
3- POSITION SCALEPLATE DETAIL A"
(14003269-001)
0%(13)

|

e . e T T i

i
)

2-3/4

(70)

Honeywell

2 -POSITION SCALEPLATE

(14003269-002)

77-9844.p1

FIG.2- APPROXIMATE DIMENSIONS IN INCHES (MM)

779844
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THREE POSITION SWITCH

EXHAUST

D A CONTROLLER

g ®

NO VALVE

POSITION | - PORTS 78 9 CONNECTED; PORTS 6 8 8 BLOCKED, VALVE OPEN
POSITION 2- PORTS 788 CONNECTED; PORTS 6 & 9 BLOCKED; VALVE AUTO
POSITION 3- PORTS T@ 6 CONNECTED; PORTS 8 & 9 BLOCKED, VALVE CLOSED

TT- 98440

FIG.5 - TYPICAL CONNECTIONS

SWITCHING ACTIONS

TWO POSITION MODELS -~

CIRCUIT INTERCHANGE

POSITION | POSITION 2

THREE POSITION MODELS -

(DG

POSITION | POSITION2 POSITION3

NOTE DISCONMECTED MOATS BLOCKED e
|

FIG.6- TWOZOSITION AND THREE-POSITION SWITCHING ACTIONS

HONEYWELL*MInneapolis, Minnesota 55408°Scarborough, OntariosSubsidiaries and Affiliates Around the World *Printed In U.S. A,
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Honeywell

General

The SP970 Manual or Minimum
Position Pressure Regulatur is used in
HVAC systems to regulate pressure to
an output device such as a pneumatic
damper operator

Port 4 on the switch may be piped

to an input device to provide external
override of the manual setting.

Features

o Sharp barb connections for 5/32 in.

Manual & Minimum

Position Pressure Regulatci

MODEL NUMBER SPOTOAD |

(4 mm) OD plastic tubing

« Molded plastic construction with
neoprene diaphragm, music wire
spring, and steel shaft

* Two range spans available.

« Pilot bleed and isolated pilot mod-
els available.

« Wall or panel mounting

Specifications

MODELS
SP970A: Three-port pneumatic manual
or minimum position switch with pilot
bleed and 5 or 10 Ib/in? (34 or K9 kPa)
spans available (convertible to 8 or 16
Ib/in? (55 or 110 kPal ).
SP9708: Same as SP970A but with wall
mounting bracket.
SP970C: Four-port pneumatic switch
with isolated pilot chamber and 10 1b/in2
(69 kPa) span, for use with capacity or
bleed-type controilers.
SP9700: Same as SP370C but with wall
mounting bracket.

(57

78 |
(22 *

, b‘? I ?\0\\\\
\ W 2
/ \ oy /%
o — -§
|
- o

‘4,0.&.9_0.0 AT ‘| *
4 1 R,
-t e
PAAAANARA 1 (38)
}
1 ~ o A
| 5 |
o™ J l
= f 1
312 ﬁ
(89)
A1 1hd

4

DIMENSIONS
Refer to Fig. 1, 2 and 3.

FIG. 1. SP970A APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS) WITH
SCALEPLATE AND KNOB ATTACHED

Rev. 6-80
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MOUNTING

SP970A and C: Normally panel mounted.
See ACCESSORIES for spring clip or
cable clamp required for wall mounting
without scaleplate.

SP9708 and D: Wall mounted. Bracket
has four 1/4 in. (6 mm) slots for mount
ng.

ouTPUT

The large range model spans 10 Ib/in?
(69 kPa) with 188 degree knob rotation,
or 16 1b/in? (110 kPa) with 300 degree
maximum knob rotation. The small range
model spans 5 Ib/in? (34 kPa) with 188
degree knob rotation, or 8 Ib/in? (55 kPa)
with 300 degree maximum knob rotation.
NOTE: The knob has two break-away
stops that limit rotation to
188 degrees. Each stop, when
broken away, adds 56 degrees
of rotation (300 degree maxi-
mum).

OPERATING PRESSURES

Main (Supply, Port 1): 18 ib/in? (125
kPa).

Branch (Output, Port 2): 3 to 15 Ib/in?
(2110 103 kPa).

Pilot (Input, Port 3 on SP970C and D.
Input, Port 4 on SP970A and B): 310 15
Ib/in? (21 to 103 kPa).

XIMUM SAFE AIR PRESSURE
30 1b/in? (207 kPa),

AlR CAPACITY

SP970A and B: 0.004 standard ft3/min
(1.7 m\Us), beiow minimum position,
2bove minimum positicn, device feeding
milot determines capacity.

5P370C and D: 0.004 standard ft3/min
(1.7 mVUs).

AIR CONSUMPTION

0.022 standard f13/min (10 mUs).

SCALCPLATE

All models shipped with 0 to 100 F scale-
plate (including knob and locknuts)
unless otherwise specified (see ACCES:
SORIES).
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FIG. 2. SP970C APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS) WITH
SCALEPLATE AND KNOB ATTACHED
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FIG. 3. SP870B AND D APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS)
WITH SCALEPLATE AND KNOB ATTACHED
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ACCESSORIES Available Scaleplates: Spring Clip (Part No. 14003030-001).
Bag Assembly, Part No. 315677A, used 315326 (-:20 10 +20 F) Cable Clamp (Part No. %01629S).
for panel mounting where panel is 5/16 315554 (1210 +12 C)
to 1in. (8 to 25 mm) thick. 315757 (510 +5 F)
315758 (31043 C) WHEN ORDERING, SPECIFY
315787 (Warmer-Cooler) Model Number.
14003762001 (Cooler Warmer) Accessories Required.

Tynea! peration

When using the SPO70A or B to
manually position a damper between
open and closed (Fig. 4), tuming the
knob clockwise increases branch line
pressure to the operator, opening the
damper. Tuming the knob counter-
clockwise decreases branch line pres-
sure, closing the damper.

To provide minimum positioning for
a damper under automatic control, a
capacity controller such as the RPOOK
used with the SP970A or B (Fig. 5),or
a bleed type controller such as the
LP916 used with the SPO70C or D
(Fig. 6) operates the damper between
the minimum position set on the SP970
and the open position.
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FIG. 4. SP970A OR B IN A MANUAL POSITION APPLICATION
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FIG. 6. SP970C OR D IN A MINIMUM POSITION APPLICA-
TION WITH A BLEED TYPE THERMOSTAT (LP916)
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APPENDIX C
Manufacturers Literature

Marley Cooling Tower
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COOLING TOWER

OPERATING MANUAL

)
|
i
{ prepared for——_"_ L5 '___[-_'___-_ |

P Yower Mode! No
| ] i
| Tower Serial No
Customer Order No
Marley Order No
]
’ Please refer to Marley Order Number and Tower Serial

Number in correspondence concerning this tower
We shall be happy to quote current parts
prices and shipment upon request

THE MARLEY COOLING TOWER COMPANY

5800 Foxridge Drive, Mission, Kansas 66202
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WANT AL

AQUACOOLERS

Installation, Operation
and

Maintenance Instructions

MODELS

— 6320 6340 6375
=Y 6326 6350 6380
6330 6360 6390

ALWAYS REFER TO TOWER SERIAL NUMBER WHEN WRITING FOR
INFORMATION OR ORDERING PARTS FOR THIS AQUACOOLER,
SERIAL NUMBER IS STAMPED ON TOWER NAME PLATE LOCATED
ON FAN SECTION NEAR MOTOR,

NOVEMEBER, 1976 OM-6320-6390

|

5800 Foxridge Drive — P.O. Bex 2912 — Mission, Kansas 66201
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AQUACOOLER

Installation, Operation and

TOWER PLACEMENT

TOWER LOCATION

Locate tower to obtain the least obstruction 1o the free
flow of air to and from the unit. Allow adequat2 clearance
on all sides of tower for maintenance

INDOOR INSTALLATION

An indoor installation requires a discharge duct from the
fan to the outside of the enclosed space. Ducts impose an
additional draft loss that must be overcome by the fan,
Care should be taken to insure that this external statc
pressure does not exceed 0,25 inches of water, Draft losses
can be minimized by:

a. Using 20% oversize ducts,

b, Avoiding sharp turns, abrupt changes in duct size, and

using turning vanes where necessary,

Keeping length of the ducts to a minimum,

d. Increasing the area of openings covered by screens, grids
or louvers so the net free area is at least 20% greater
than the fan discharge opening area,

)

Moisture from condensation inside the duct work may be
a problem, The following will help control this

Maintenance Instructions

a Insulate the duct work 1t Unimize condensation,

b. Seal duct work seams so that condensation wiil not
drain outside,

¢. Slope duct work to drain condensation back into tower,

To maintain a low-operating sound level and to prevent
transmission of noise through the ducts, the ducts should
be connected 1o the tower with a flexible connection of
rubber or canvas and should not be supported by the tower,

OUTDOOR INSTALLATION

Orient tower so the prevailing wind will blow into the air
inlets, The fan section should be located with the air dis-
charge opposite io the air inlet side,

POSITIONING AND ANCHORING TOWER

Tower must be installed in a/evel/ position to operate prop-
erly. Preliminary leveling may be done on the tower casing,
After piping is completed, the level should be rechecked by
placing a level on the top of the honeycomb fill (inside of
tower) and placing shims under the tower skids if required.

Tower should be placed on a firm foundation and suitably
anchored, Locate anchor clips (to be furnished by custom-
er) at the hoisting holes in the tower skids and attach with
1/2" bolts, Bolt clips to foundation,

ORIGINAL PAGE IS
OF POOR QUALITY
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TOWER ASSEMBLY AND INSTALLATION

NOTE: Hex head machine bolts are used to attach sccess
panels and may be removed without affecting tower align
ment or structural stability, DO NOT remove round head
bolts uniess absolutely necessary,

GENERAL ~ The AquaCooler is shipped in three pack ages,
Fill and basin section, fan section and the motor, A hard-
ware and miscellaneous parts carton is shipped in the fan
section,

STEP 1 — Remove the protective crating from the fill and
basin section, Unbolt and remove shipping skids from the
underside of the fan section, Do not remove shipping
blocks from the fan opening at this *:me.
STEP 2 — Plac: fill and basin section in position on founda-
n,
STEP 3 — Lift fan section and place in position on the fill
and basin section, Remove fan shipping blocks Bolt fan
section to fill and basin section with hex head bolts, lock
was*ers and nuts,
STEP 4 — Agsemble raotor support (see Drawing No. 2)
and Install motor, belt adjusting angle and bolts, Check
motar nameplate to be sure voltage, phase and frequency
ratings are the same as the power supplied,

Fan st tiom

BEL Y SLOY At
FANIL MmO

Drawing No. 1 — Tower Assembly

STEP 5 — Remove the belt slot access panel, Install the
pitch sheave on the motor shaft, Sheave should
be adjusted 1o the minimum pitch diameter by unscrewing
the adjustable half of sheave until the shoulder of the
adjustable half is flush with the end of the fixed half, Tight
en set screw. Align motor sheave with the fan sheave lo
cated in the tower, This can be done with a straight edge
across the fan sheave face. Rotate sheaves 1/4 turn and re
check alignment. Tighten set screw on motor sheave,
STEP % = Install V.-belt and tighten motor adjusting boits
until V-belt is taut, Do not overtighten or the motor bear-
ings may Lecome overloaded, Recheck belt tension after
tower has been ir operation 8 hours,
STEP 7 — Replace belt slot access panel, Install belt slot
seal plate and belt guard using sheet metal screws furnished,
See Drawing No, 3,
STEP 8 — Connect tower piping. !nstall bleed-off connec
tion, (See bleed-off table on page B.) It is recommended
that short lengths of rubber hose be used to connect pioing
to tower 1o eliminate possibility of transmitting mechanica!
noise through the piping. |f tower is installed outdoors,
provide drain plugs in all water lines to prevent freezing
during the winter months,
STEP 9 — Install the float valve through the hole in the cas-
ing end sheet and secure with the pipe locknut furnished
with the float valve, Adjust float ball so valve shuts when

L TeRiar
B Iusting
s i ton
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Drawing No. 2 ~ Mo tor Base Assembly (Step 4)

ALY T ";7

Drawing No. 3 — Belt Guard Assembly (Step 7)
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water level reaches 5 in the basin,

STEP 10 ~ Install drain plugy in bottom of basin, or pipe
overflow and drain to the sewer,

STEP 11 — Wire motor, All motor wiring switching and
overcurrent  protection should be in accordance with the
National Electrical Code or local requirements. Motor shaft
must rotate clockwise when facing the end opposite the
shaft extension. Direction of rotation may be reversed by
interchanging any two of the three motor leads on a 3
phase motor,

NOTE: Motors above 1 horsepower do not have oveiload
protection, They must be protected by dual element 'uses
or overload relay heater,

The magnetic starter (not furnished by Marley) usuatly con-
tains overload relay heaters. Check your starter to see if
this protection is incorporated or if you must furnish it
separately.

TOWER 1S NOW READY FOR START UP,

START-UP INSTRUCTIONS

1. Check all electrical and piping connections for tightness,
2. Check fan openings 10 see that all shipping blocks and
hardware have been removed.
3. Rotate fan wheel by hand. Check for drag or binding.,
4. Wash down the asbestos honeyooimb Lill and tower basin
o remove any accumulated debrs. Use low pressure
water stream,
,Install basin drain plug  and  close all pipe  drans,
6. Fill the circulating water system and start the pump. Re
adjust tloat valve if necessary to mamtain 5 of water in
the basin when pump s operating. Check spway system
to see if all nozzles are operating
7. Sttt tan motor, Recheck motor and fan rotation
L Check the motor voltage and current, Al aw inlet and
A duct work Of used) must be installed and ready
use, Always start water caculating through the tower
betore current readings are taken, With tnese values, cal
culate the load horsepower with the following equation

-

Actual Volts x Actual Amps
Rated Volts x Rated Amps

Lowl Hp x Rated Hp

Hothe load horsepower determuned by the above equa
ton 1s less than the name plate horsepower, it st e
adjusted by increasing the piteh diameter of the motor
heave, Remove the belt guard, loosen the motor adjust
ment bolts and screw the movable part of the sheave in
(1/4 turn at a time). Taghten set screw and motor adjust
must bolts and recheck motor load, Continue in this
manner until motor is loaded to name plate horsepower,
Remnstall belt guard,

9. Check bleed-of! to make sure water 15 being discharged
into overtlow,

10, TOWER ISNOW READY FOR OPERATION,

MECHANICAL EQUIPMENT
MOTOR, Motor warranty covering manufacturer’s mater gl
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and workmanship s for one year from date of delivery,
Comult the yellow pages of your telephone directory for
an authorized motor repair station 10 make inwarranty re
pairs,

Motor manufacturers classify cooling tower motors as
“Severe Duty Application”, Lubricate the motor according
1o the motor manufacturer’s instructions, In general, these
istructions are as follows:

1. Grease motor while in operation unless this would create
@ hazd,

Remove grease and relief plugs,

Free relief hole of any hardened grease,

Add new grease recommended by motor manufacturer
until it comes out the relief,

Replace till plug and operate motor approximately 30
minutes with relief open 10 expel excess grease.

6. Replace rehief plug,

e AN

Do not mix greases of different type or specification,
Flush bearing and housing if change of grease is desired,

FAN BEARINGS. Fill o1l cup after 1000 hours operation
or every two months (whichever occurs first,) See Bearing
Lubsication Instructions on page 9.

VBELTS AND SHEAVES, I belts slip, adjust belt tension,
It necessary, clean belts and sheaves with soapy water, Do
not use belt dressing,

FLOAT VALVE. Check periodically for proper operation
and mamtenance of water level,

TOWER GENERAL, Cold water basin and suction screen
should be cleaned as requined, Spray system should be in
spected requently for proper operation, Inspection open-
s are provided,

Fall and eliminators should be inspected once a year and
cleaned of required,

DISASSEMBLY PROCEDURE (To Be Used Only If Aqua
Cooler Must Be Moved Through A Small Opening)

IMPORTANT . DO NOT DISASSEMBLE AQUACOOLER
MORE THAN IS NECESSARY,

NOTE  As each part is removed, attach the fasteners to

that part. Group parts as they are removed for identifica
ton

FAN SECTION
(Refer 10 Drawing No. 9)

STEP 1 - Remove all hex head machine bolts and lift off
access panels,

STEP 2 - Unbolt and remove top cover sheet.

STEP 3 Unbolt and remove fan end sheets,

STEP 4 - Unbolt and remove motor support angle,

STEP S - Unbolt and remove both lower side sheets,
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NOTE: On the one fan towers, fur ther disassembly should
not be required. If further dissssermbly is ABSOLUTELY
required, proceed as listed for a two-fan tower,

STEP 6 ~ On two-fan towers, check 1o see if disassembled
section can be moved into place, If not . .,
STEP 7 — Remove fan sheave, This is accomplished by re
the cap screws in the sheave hub and installing
them in the open tapped holes in the hub, Tightening the
cap screws will then force the sheave off the hub, When the
shoave is free, the hub can then be pulled off the shaft,
STEP B ~ Disconnect oil lines from the bearing housings,
~ Support fan shaft and remove the self locking
nuts used to attach the bearings to their support,
EP 10 —~ Loorrn the set screws on the fan wheel hub
urt from the sheave end of the shaft and pull fan and
housing free of the fan shaft,

CHECK AGAIN TO SEE IF SECTION CAN BE MOVED
INTO POSITION, FURTHER DISASSEMBLY REQUIRES
REMOVAL OF THE BEARING ASSEMBLIES WHICH
SHOULD BE AVOIDED IFAT ALL POSSIBLE,

STEP 11 - Remove protective coating trom the fan shaft

with kerosene and apply a coat of light oil to the clean

shaft,

STEP 12 — Remove the bearing assembly opposite the

sheave end of the fan shaft in the following manner:

a. With an Allen wrench, loosen the set sciews i thiust
collar and slide the bearing off the shaft.

b. Put bearing in a safe, clean place where it will not be
dropped or mishandled,

LEAVE SECOND BEARING IN PLACE. THERE 1S NO
REASON TO REMOVE THIS BEARING,

STEP 13 — Loosen set screws on the fan wheel hub and re
move fan shaft,

The fan soction is now disassembled into its smallest parts,
If desired, the fan wheels can be removed from their hous
ings by unbolting the cut-off in the fan discharge openings
and rolling the wheel out. The support angle frames can be
removed at this time,

FILL AND BASIN SECTION
(Refer 1o Drawing No. 7)

STEP 1 — Remove the front and back panels, air inlet
screen and splash baffle by removing the hex head machine
bolts,

STEP 2 — Remove the eliminator section by shding it out,
Store in a safe place to prevent damage to the blades,
STEP 3 — Remove the asbestos honeycomb fill a layer at a
ume,

STEP 4 — Unbolt and remove the turning vanes located
under the fill support,

STEP 5 — Unbolt and remove the top stiffener frame at
the top of the tower,

STEP 6 — Unbolt and remove the welded fill support frame,

AT THIS POINT THE TOWER STRUCTURE IS UNSTA.

FILL SUPPOKT ¥ RAME
(one oney on #6320,

BLE, USE CARE TO PREVENT DAMAGE TO THE CAS
ING END PANELS,

STEP 7 — On models 6340 theu 6390 towers, remove the
1 support located in the middie of the large header

pipe.
STEP B — Unbolt and remove the spray system assembly,

we the rubber gaskets to the spray system or the end
panels to prevent theur becoming lost,
STEP 9 - Unbolt and remove casing panels,

> 10 ~ On models 6340 thru 6390, unbolt the center

uprights from the basin gussets only and remove, Do not
disassemble the upright No disassembly of the water basin
is required,

TOWER 1S NOW DISASSEMBLED INTO ITS SMALLEST
PARTS ANU MAY BE MOVED TO THE REQUIRED LO-
CATION,

REASSEMBLY PROCEDURE

FILL AND BASIN SECTION
(refer 1o Drawing No, 4)

STEP 1 - Set cold water basin in position,

Set the casing end sheets on the basin end sup
port and fasten with round head bolts and lock washers,
STEP 3 - Postion spray system, Install rubber gasket be-
tween pipe plate and casing end sheet, Bolt assembly in
place with bolts and lock washers,

NOTE: Spray system must be level.

TOF STAIFVINIR FRAME
(one onty on #6320,
6325, 6330)
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(6340 rury 6390)

Drawing No. 4 — Casing Assembly (Steps 1 thru 7)
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Drawing No. 5 — Turning Vane Installation

STEP 4 — Models 6340 thru 6390 only: Install the center
vertical supports, Bolt through basin gusset plates with
round heard bolts and lock washers,

STEP &5 — Bolt fill support frame(s) to casing end sheets
with “ound head bolts, Use a rubber backed steel sealing
washer under each bolt head. On models 6340 thru 6390
only, bolt frames to center vertical suppor ts,

STEP 6 — Bolt top stiffener frame in position with iound
head bolts and lock washers, On models 6340 thru 6390
only, bolt frames to center vertical support,

STEP 7 — On models 6340 thru 6390 only install U-bolt
around the header pipe and fasten 1o the center vertical
SUPPOT s,

STEP 8 - Install turning vanes as shown on Drawing No, 5,
using round head bolts and lock washers,

CAUTION: The bottom edge of curved blades MUST
point towards the air inlet.

STEP 9 — Install fill panels one layer at a time. Do not
force or compress panels, Install so length of panels is per-
pendicular to direction of inlet header,
STEP 10 — Install eliminator section(s),

URTANT:  Elimmators must be installed correctly.
licde elimnator section into position on the support rails

FILL INSTALLATION
(Reter to Drawing No. 6)

ASBESTOS HONEYCOMB FILL PANELS

e — ——
tFlLL SUPPORT FRAME

Drawing No. 6 ~ Fill Installation (Step 9)

above the spray system. When correctly installed the blade
tabs will be visible as shown on Drawing No. 7. If blade
tabs ave not visible, r 1tate section 90P,

STEP 11 — Inspect the sponge rubber gaskets, Reglue or re-
place any loose or damaged gaskets,

STEP 12 - Chuck to see that the “S” strip is on the cold
water basin edge. Open groove in strip is inside of basin,
STEP 13 - Install air inlet splash baffles by setting bottom
edge of support in the “S" strip groove and swinging assem-
bly into place, Do not bolt in place at this time,

STEP 14 — Line up air inlet screen with holes in splash baf-
fle assembly and bolt both parts to the tower with hex
head bolt and rubber backed seal washer,

STEP 15 — Set front and back casing panels in place and
fasten with hex head bolts and rubber backed seal washer,

FILL AND BASIN REASSEMBLY IS NOW COMPLETE,

FAN SECTION
(Refer to Drawing No, 9)

NOTE: Fan section may be assembled on or off the fill
and basin section.

STEP 1 Bolt angle frames to fan housing with round
head bolt, cut washer and lock washer, Roll fan wheel into
housing and install fan cut-off sheet,

STEP 2 - Sct the lower side sheets in position and bolt to
fan housing frames with round head bolts and lock washers,
STEP 3 — Install motor support angle and motor support
brace bolt to the fan housing frame as shown on Drawing
No. 9 using serial number plate as location reference,
STEP 4 — Bolt top cover sheet to fan housing frames with
round head bolts, cut washers and lock washers,

STEP 5 — Fan shaft with attached bearing is to be installed
on the serial number plate end of the fan section,

On models 6320, 6325 and 6330: Slide the fan shaft
through fan wheel hub until the attached bearing assembly
15 in hine with the holes in the bearing support bar. (Do not
tighten fan hub set screws at this time.)

On first models 6340, 6350 and 6360: Slide the fan shaft
through fan wheel hub until the attached bearing assembly
is i line with the holes in the bearing support bar, Do not
assemble to second fan or tighten fan hub set screws at this
tme,

STEP 6 — Install second bearing on shaft, Leave set screws
loose,

Use extreme care — do not force or hammer on bearing.
Keep all parts clean and free from dirt, A light coat of oil
on fan shaft will help installation,

STEP 7 — On models 6340, 6350 and 6360: Push fan

shaft through second fan wheel hub until end of shaft is

flush with end of hub, Do not tighten fan hub set screws.

STEP 8 — Algn fan shaft and fasten bearings to the sup

port bar with bolts and self locking nuts,

STEP 9 — Tighten bearing thrust collar set screws,

STEP 10 — Adjust fan wheel(s) until there is equal clear-
(continued page 7)
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Drawing No, 7 — Fill and Basin Assembly

ance on both sides of the fan housing and tighten fan set

SCrews,

STEP 11 - Connect oil lines to the bearing housings, Fill

oil cups and oil lines with recommended lubricant, See

page 9.

STEP 12 - Install fan sheave as follows:

a. Place sheave without bushing on the fan shaft and push
cheave back against the bearing.

b. Install bushing on the shaft small end first and push un
til end of the shaft is flush with flanged end of the

bushing,
(continued top page 8)
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Drawing No. 9 — Fan Section Assembly

C-9

e b AL W




SHEAVE END
OF FAN SHAFTY

OlL HOLE

Drawing No. 10 — Fan Shaft Installation (Step 5)
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Drawing No. 11 — Bearing Installation

¢, Pull sheave on bushing, Install cap screws through the
large holes in the bushing flange and into the tapped
holes in the sheave and tighten assembly,

STEP 13 - Install fan section end panels and fasten with

round head machine bolts, cut washers and lock washers,

STEP 14 - Instalt access panels and fasten with hex head

bolts, cut washers and lock washers,

WATER PROBLEMS AND TREATMENT

BLEED-OFF
Bleed-oft 15 the continuous removal of a small portion of
the water from the circulating system. The purpose of
bleed-oft is to prevent dissolved solids from concentrating
v the point where they will form scale, As a guide, many
s can be allowed to concentrate two or three times
Athout causing scale problems, T he amount of bleed-oft to
Lold concentrations to two or three depends upon the cool
g range (hot water temperature minus cold water temper
ature), The tollowing table shows amount of bleed-off e
requiced at three ditferent cooling ranges.

Cooling % of Cuculating % of Circulating
Range F, Rate to Bleed Ot1* Rate to BleedOtH**
5 A8 .38
10 .38 18
15 .58 .18

*Mantain Jconcentrations,  * *Maintain 2 concentrations

EXAMPLE: B0 gpm circulating rate, cooling range 10°F,
To mantain 3 concentrations, the required bleed oft -~ 80
x.0038 .30 gpm,

CHEMICAL TREATMENT

The quality of many municipal waters 1s such that chemn
cal treatment for scale prevention or removal will not nor-
mally be required if adequate bleed oft s maintained. In
areas where bleed-off alone is not sutficient to prevent obr

jectonable scale or corrosion. use a simplified phosphate
treatment as directed by the local supplier of water treating
materials,

Algae and slime may occur and can be controlled by careful
apphcation of proper chemicals, Improper application of
concentrated water treating chemicals may damage parts of
the system. I scale or algae and slime accumulate, obtain
the services of a competent water treating consultant,

FOAMING

Foaming occasionally becomes a problem with certain
water conditions woen a new tower is put into operation,
The condition is not normally persistent for an extended
peciod and foaming can be lessened by increasing bleed-off
until the condiaon is improved, 1 increased bleed-off does
not lessen foaming sutficiently, a foam depressant chemical
should be used, These are generally available through local
chemical supply companies and some water treating com
panies,

WATER DISCOLORATION

Discoloration, like foaming, is a condition that develops
when a new tower 1s put into operation, It will not harm
the normal components in an open recirculating cooling
system, However, if discoloration is objectionable, it can be
reduced by increasing bleed-off or the system may be emp
tied and refilled once or twice after the imtial start-up of
the tower, Commercial bleaching agents may be used but
must be used with care as they may damage the system,

C-10
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SEASONAL SHUTDOWN. INSTRUCTIONS

BASIN AND FRAME

Drain the tower basin and all exposed piping. Leave the
basin drain open, Water may be left in basin if tower is lo
cated in a non-freezing area,

During shutdown, clean the tower and make any necessary
repairs, Apply protective coating as required to all metal
parts, Particular attention should be given to bearing sup
por ts,

MECHANICAL EQUIPMENT

V-BELTS
At shutdown, nspect V-belts and if worn excessively, re-
place before start-up.

SLEEVE BEARINGS, Oil Lubricated Type

Check oil level once each month and add oil If necessary,
See next section for lubricating oil information, Rotate
shaft by hand to assure all parts are coated with oil,

ELECTRIC MOTORS
Do not start motor without determining that there will be
no interference with free rotation of the fan drive.

Motors are equipped with grease or oil lubricated bearings.
Refer to motor manufacturer's recommendations for lubri
cation and maintenance instructions,

If shutdown period is longer than seasonal, contart the
Marley sales office or representative in your area for addi-
tional information,

BEARING LUBRICATION

Fan bearings are lubricated at the factory, Original lubrica
tion is adequate for approximately 1000 hours or two
months of normal operation, /t is not necessary to add at
more frequent intervals.

Fan bearings are constructed with an oil reservoir between
the spherical outer shell and the bronze sleeve, The reser-
voir is packed with wool felt which absorbs oil and distri-
butes it through feed plugs in the oil grooves. (See illustra-
tion.) Graphite filled grooves redistribute oil to the bearing
surface,

Rate of oil flow through the bearings is controlled by dens-
ity of wool and graphite packing. Variance in packing dens-

ity results in differences in the length of time required for
oil cups to empty; time required may vary from a f- .« days
to several weeks or months,

If oil flow rate permits the oil cup to empty in one to two

days:

1. Check oil line for leak age,

2. If oil line shows no leakage continue recommended lub
rication schedule. 1t is not necessary that oil be visible in
cup between fillings,

O1L LINE

OIL RESERVO!R
(WOOL FELT PACKING)

e BRONZE SLEEVE

GRAP 41 TE PACKED OIL FEED
PLUGS AND OIL GROOVES

\.ww RICAL OUTER SHELL

CROSS SECTION THROUGH BEARING

RECOMMENDED LUBRICANTS

Recommended lubricants are industrial type mineral oils
or automotive crankcase oils except those designated “De-
tergent,” ““Heavy Duty,” or “Compounded.” For given
operating conditions use the following oils:

Summer or Indoor O peration
(40°F. to 110°F.) — SAE 50
Winter, Outdoor Operation
(0°F. to 40°F.) — SAE 10

When the tower is located outdoors and is operated during
summer and winter seasons, it is recommended that the
change from SAE 50 to SAE 10 oil be made during a
period of temperature transition to insure the lighter oil
has adequate time to flow from the oil cup to the bearing
reservoir, If oil change is made in cold weather, remove and
drain oil line before adding - E 10 oil,
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Models 6320,
6325 and 6330

:E:%

(1) Wet operating welghts are based on 6 Inches of water in tower basin,
@ Motor weightsa: Models 6320, 632575 Ibe,
Pumping head is 18.0 feet for Models 6320 and 6340 and 185 feet for all other models in the table above. Pump head is measured from base of tower when

Models 6330,

. JRGES: I 4 N & |
PIPE SIZES, INCNES
No g ; E
(] G J L 3 CFM | O
FAN
211, |24 66% [ sow, | 8% 18 5878 1] 1% 3m|4m|1%m|2m
4 |24 724, | 86N, | 8% |18 1|2 |3m|4m|1%m|2m
361, | 289, | 2 729, |88 © 1014 | 17% 8110| 1|3 |3m|4m|1%m|2m
zqﬁ 664, | 8ox, | 844 |18 2|3 4m|1%m|2m
2 723, | 86X, | 8% |18 13870| 2| 5 4m|1%m [2m
361, |28 723, |88 1016 |17% 215 4m|1%m|2m]

® Protected motors are furnished on these models.

6340110 Ibs,, Models 6350, 6360122 Ibe.,

circulating § gpm per ton at 958678, For other conditions obtain pump head data from your Marley sales engineer.
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MODELS 6375 6380, 6390

o

L1

T ]

G 4]
| |
o :

! ]
} .
I ™
SECTON XN YA ]
wATh !
[ e N i
| 1
i r-_
RIFER
)
b i
DIMENSIONS 1N INCHES PIPE ITES, INCNES woieuTy
TowER ovERALL ! - -
INSTALLED Al c| 0o ] ’ . ] XK | w|w ‘ : i g ' !' t
5 1 k3¢ 1 E
wl| v[n s 1
6375 |67 [asrglion a7 [2404 (3604 | 280, [ 240, [earg (729, (88 T10 1y )imee T 2000 19640 2] 7% 4m [6m |19 m [3m ] % m [3550] 6035
w0 |57 1451500 |87 ua 31, i | 2014 6414 nv,‘ 8 (1005 (1735 ] 2004]21540] 2]10 | 4m [6m 116 m |3m]| ¥,m [3555| 6060
390 |57 [asiafion |87 2413|3605 | 280 | 2405 [6ard [720] [ 11007 |79 2000 |24660| 2 [i5 | 4m |6m 135 m[3m | 3im [3560| 6125

1. Wet operating weights are based an 6 inches of water in tower basin,
2. Protected motors are furnished on these models,
| 3. Motor weights L Model 6375 — 200 Ibs,, Model G380 - 225 Ibs., Model 6390 — 290 Ibs,

Puinping head is 18,5 feet for all models in table above. Pump head is measured from base of tower when circulating
3 gpm per ton at 95-85--78, For other conditions obtain pump head data from your Marley sales engineer,

-
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AQUACOOLER PARTS LIST
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Models 6305, 6308, 6310, 6315, 6320, 63%5, 6330, 6340, 6350,
6360, 6375, 6380 and 6390

(SEE ITEMIZED PARTS LIST ON REVERSE S!'DE)
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IMPORTANT =~ The SERIAL and MODEL NUMBERS of tower MUST be provided when ordering parts.
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AQUACOOLER PARTS LIST

DESCRIPTION OF PARTS

MODE L §

Quantities Used
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Manufacturers Literature

General Electric Collectors
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GENERAL

ELECTRIC

VACUUM TUBE SOLAR COLLECTOR SPECIFICATION DATA SHEET
SOLARTRON®

PHYSICAL
TWEIGHTS
British S|
Frame Only 35 Ibs 16 kg
Glass Installed
Dry 57 Ibs 0 kg
Wet 59 Ibs 27 kg
COMPOSITION
Frame 18 Ga aluminized steel (51.6 mil)
Reflector Alglas@
Insulation Fiberglass
Fluid Lines 1/4" type L copper
Glass Tubes 008 soda lime
CONNECTIONS
Hydraulic Brass 1/4" 45° Flare Nut

Structural Attachments Stainless Steel or aluminum

EQUIPMENT SIZING GUIDELINES
Heat exchanger area
Heating
Cooling & Heating
Storage Volume

17 #t2/module 016 mz/module
35 #12/module 033 m?/module

Heating Only 15 gallons/ 56.8 liters/
module module

Cooling & Heating 22 gallons/ 83.3 liters/
module module

K —
A e e a

MODEL TC-100

Composition

Operating Temperature

TATATA]T s
ATRTRTRTA !
SRRRRR
| L
| ‘i ]‘ | ' ]
| | | {{1] ‘
1111 } Hin ‘ ‘ "o
;l‘w NSRS T
| || | | | . 1
1111 *: ‘ 1 I | : .’}n.n
AT
T ]
L L.
| -‘ii.- . SLANE M
[
o '1
OPERATIONAL
British s
Insolation Qo4 0t 108
BTUMZMr  langleys
Fluid

100 to 300°F 38 tc 149°C

“Good' water with 35/60%
Prestone 'l

MODULE DESIGN CONDITIONS

Minimum
Flow Rate

Gross (Frame)
Net (Active)

Chlonides
Sulfates
Bicarbonates
Total Hardness

Pressure Drop-Design

Wind Velocity (Max)
Ilce Load (Max)
Snow Load (Max)
Combined Load (Max)
Minimum Array Pressure

7.0 psi

@ 180°F

50 psi

0.22 gpm
@ 180°F

100 mph

13 pst
20 psf
33 pst
45 psig

MODULE AREA

174 11

148 112

A “Good" Quality Water

< 100 ppm
< 100 ppm
< 100 ppm
< 250 ppm

48.2 kPa
@ 82°C
34.5 kPa
0831/m
@ 82°C

161 km/hr
63.5 kg/m?
97.6 kg/m?
161.1 kg/m
310 kPa

1 .62/m2
1.38/m?
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TYPICAL DESIGN CONSIDERATION

COLLECTOR LOOP SCHEMATIC
s0LAR
TROLLER

SOLAR
CoLLICTONS
&

VEINT pav 3 (v PGl

SI.GLE ROW PLUMBING CONFIGURATION

lz

EE

DUAL ROW PLUMBING CONFIGURATION

e e .

——————p— p—

ﬁﬁﬁii{hrjm

|
denndesabemsdend i A‘AWIA . ¥
- et annam e .-

B

MODULE PRESSURE DROP (@ 180°F)

» L NUMBER OF COLLECTORS « ANNUAL
DL MAND
3 - 0TUYR)
i Wit racron FLUID AP (PSI)
1 100% water 53
sk 3I5% glycol/water 6.2
: 50% glycol/water 7.0
s » CONTRIBUTION “.m.
i} - TUBE | TvPE MAX IMUM NUMBE R
§ } SIZE COPPER OF PANELS/ROW
3
A | - a4 L 1
. . L 36
: \
wlh )
I OPTIONAL ACCESSORY HARDWARE
- m
wl. | “loan® seaeesed otwva SOLAR CONTROLLER
FOR SON BOLAR CONTRIBUTION LEXAN OR ACRYLIC WINDOW
3 NO = 1000x 182 = 274 COLLECTORS
| For Further Informetion Contact:
E Manager, Solar Heating and Cooling Marketing
bddai b i aaackaa luich b o b o o b o o g it Genersl Electric Company,
‘. » . ’ P.O. Box 13601,
YEARLY MORIZONTAL WSOLATION * 10 gTus T’ vean Philiadelphia, PA. 19101
\ | | | | [ Phone — (215) 962.2112/2113
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SPECIFICATION

EVACUATED TUBE HYDRONIC SOLAR COLLECTOR

GENERAL

The solar collector shall be an evacuated tube hiquid type de
signed for efficient operation at fluid temperatures ranging from
100 to 300° Farenheit (66 to 149° Celsius). The collector
module shall be furnished with all the necessary components,
excluding support attachments, ready for field attachment to
support and piping systems. Specifications and requirements
stated herein shall not supersede applicable Federal, State, or
Local Codes and Regulations.

SOLAR COLLECTOR MODULE
General Construction

The solar collector shall be composed of standard manufac
tured modules which are designed for simple attachment to
the support structure and piping system. The modular unit
shall have a gross dimensions of approximately 4 feet by 4 feet
(1.2 by 1.2 meters) with an Jctive to gross area ratio greater
than 085 The active (effective) area, as defined by the manu
facturer, is the planar area onto which incident energy s
directed to the absorber surface (s). The gross operating weight
of the solar collector shall not exceed 4 0 pounds per square
foot (1956 Ilo/mz) of gross area. The collector assembly shall
be capable of withstanding wind velocities of up to 100 mph
(161 km/hr) with an ice and snow load of 20 1b/1t2 (97 kg/m?)
without structural damage

Glass Tubes

The module shall consist of evacuated glass tubes which are
composed of two concentric glass tubes separated by a vacuum
of less than 107 Torr. The glass construction shall contain the
without the usage of mechanical seals. The vacuum
be mamtained for the Life of the tube at temperatures up

SOOF (3439C) with an active getter

The outer radial surface of the inner glass tube shall have a
coating with an average hemisphenical emittance less than 0 05
at 212°F (100°C) and an absorptivity greater than 085
he solar absorptance of the glass shall be greater than 87
cent of the visible light spectrum,

Long term degradation of coating and glass properties shall
have a combined effect of less than 10 percent of the total
absorbed energy.

Fluid Passages

The collector umit shall be suitable for use with water or a
mixture of water and anti-freeze solution (up to 50 percent
by volume) as the heat transfer flud

Fluid passages shall not be restricted, when the specified fluid
quality is maintained, to the point that collection efficiency
(as a tunction of flud tlow) 1s decreased by more than 5
percent over the design life of the collector

Fluid passages shall be designed to withstand, without degrada
tion, the effects of no fluid flow and high insolation condi-
tion. Fluid passages shall be designed for operational pressures
up 10 BO psi (651 kPa) and fluid temperatures up to 300°F
(149°C)

Insulation

There shall be at least 1.5 inches (3.80 cm) of 3 Ib/ht3 fiber.
glass (48 lx./m:’) or equivalent insulation surrounding all fluid
carrying components which are not thermally protected by the
vacuum from the ambient environment, The insulation will be
properly protected from the ambient environment to preclude
significant insulation performance degradation resulting from
ambient conditions. Fluid temperatures up to 650°F (343°C)
shall not affect the performance or integrity of the insulation.

PERFORMANCE

Collector performance shall be defined by its instantaneous
efficiency based on active collector area in graphical (Figure 1)
and equation form as

n-A-By
where
n nstantaneous collection etficiency (active area)
v (Teot - Tamp) / @, OF he 12/8TU
Tc". average collector temperature, OF
ambient temperature, °F
Q « insolation on the plane of the collector

BTU/Me 112)

»
?
4
Yo
-
M
8 0k MINIMOUM PERTORMANC L
-
4
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Figure 1. Instantaneous Collector Efficiency
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The constants A and B are obtained by placing a least squared
straight line through the data points located hetween ¢ = 00
and ¢y = 1.0 Certified test data from a recognized independent
testing agency, along with manufacturer’s test data, shall bo
wentified on Figure 1 and utilized to define the constants
A and B. Collector efficiency shall be determined in accord:
ance with ASHRAE 9377 test procedures.

The solar collector shall have an efficiency plot which s
greater than the minimum performance line of Figure 1. The
constant A shall be greater than 0. 58 and B shall be less than

0378TUMe 12 %

QUALITY ASSURANCE
Manufacturer

The manufacturer of the solar energy collector shall be a
recognized producer of said equipment and shall submit docu-
mentation dermonstrating a high capability in design engineer-
ing, testing, fabrication, installation and maintenance of equip
ment the same as or similar to that called fur on the drawings
and in the specification(s).

All Other

All materials, assemblies, coatings, thermal bond connection,
fluid connections, vacuum seals, structural members and hous

ng configurations shall be of the highest quality and shall
fully meet those standards called for and required in the
“Interim Performance Criteria for Solar Heating and Cooling
Systems in Commercial Buildings” (NBSIR 76 1187 1976).
Any change and/or deviation from these criteria must be
fully clarified. Standards and work of a higher quality than
in the above cited, called for in these specifications and/or
on the drawings, shall be met by the manufactuier,

OPERATIONAL DOCUMENTS

The manufacturer shall provide, within one (1) week of col
lector delivery, installation documentation for the collector.
These manuals shall describe preventive maintenance, general
maintenance, Huid quality control and replacement require
ments and material replacement and control instructions.

WARRANTY

The manufacturer shall warrant that at time of delivery,
the solar collector will be free from defects in material and
manufecture and will be of good quality and workmanship
This warranty shall provide for the replacement or repair,
at the manufacturer’s election, of the collector or parts there
of, provided that written notice of the defect shall be given to
the manufacturer within one (1) year after collector delivery.




COMMERCIAL AND INDUS
INSTALLATION MANUM.




The various configurations included in this brochure are
included for illustration of several typical solar collector
system applications and are not intended as constructional
information. Although reasonable care has been taken in their
preparation to insure their technical correctness, no responsi-
bility is assumed by the General Electric Company for any
consequences of their use.

The solar products and arrangements disclosed herein may be
covered hy petents of Genersl Electric Company or others.
Neither the disclosure of any information herein nor the sale
of solar products by General Electric Company conveys any
license under patent claims covering combinations of solar
products with other products or components. In the absence
of an express written agreement to the contrary General
Electric Company assumes no liability for patent infringement
srising out of any use of the solar products with other
products or components by any purchaser of solar products or
others.
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1. INTRODUCTION

This document has been prepared to provide ARCHITECTS,
CONSULTANTS, INSTALLING CONTRACTORS and
ENGINEERS the basic data required to integrate a TC-100
vacuum tube so'ar array into a building design and to provide
the mechanical contractor with the detail to install and check
out the subsystem. Instructions for approximate sizing of a
TC100 array, component sizing and estimating system
performance have been described in General Electric Docu-
ment No. 7850542168 - Solartron (®) , Vacuum Tube Solar
Collector “Commercial and Industrial Application Guide.”

Should you have quest.ons regarding this material, or should
you require additional information, contact:

Manager, Solar Heating and Cooling Marketing
General Electric Company

P.O. Box 13601

Philadelphia, PA 19101

Phone: (215) 962:2112/3

2. GENERAL DESCRIPTION

2.1 PHYSICAL CHARACTERISTICS

The General Electric Solartron TC-100 solar collector module
(Figure 2-1 consists of eight glass vacuum tubes nested in a
cusp-like reflector. The collector is designed to be mounted
with the vacuum tube axis oriented up and down, with pro-
visions far simple fourcorner mounting. Two flare fittings
connect each collector to the supply and return headers.

A collector module has an installed weight of approximately
57 pounds, or about 3.3 pounds per square foot. The col-
lectors are installed without the glass vacuum tubes, and each
module without the tubes weighs about 35 pounds, providing
ease in handling. The TC-100 module collector is designed for
an environmental loading (combined wind, ice, and snow) of
33 pounds per square foot when installed.

2.2 COLLECTOR COMPONENTS

The collector module consists of :
1. An aluminized steel frame
‘n Alglas ©® cusp-like reflector
3. Copper finned-tube loops to transport the working fluid

4. Glass vacuum tubes with propylene grommets and
stainless steel spring clips.

e REFLECTOR
. FRAME

GLASS SHROUD (8)

o

= al " : HYDRONIC
CONNECTIONS

MOUNTING INTERFACE

Figure 2-1. GE TC-100 Collector Madule

The copper tubing between vacuum tubes is pre-insulated. The
collector modules are completely assembled except for the
alass vacuum tubes which are shipped separately. The modules
are shipped with protective plastic covers over the copper
finned tubes. These plastic covers remain in place until the
system is checked out at which time, the plastic covers are
replaced with the glass vacuum tubes,

The glass vacuum tube and the finned-tube are shown in cross
section in Figure 2-2. The glass vacuum tube consists of two
glass cylinders joined to form a large “Thermos () bottle”.
The outer cylinder serves as the window, and the inner cylin-
der, which s selectively coated on the outer surface, acts as
the absorber. The space between the two glass cylinders is
evacuated. The energy absorbed is transferred through the
inner glass tube and into a conforming cylindrical copper fin,
The thermal energy is then conducted along the fin and into
the fluid passing through the U-tube. This design eliminates
glass to-metal  seals, eliminates impact of potential glass
breakage on operational continuity, reduces thermal inertia,
and elimirates thermal expansion differentials between metal
and glass components. The 1/4 inch copper tubing which con-
tains the working fluid terminates with 45-degree flare nuts for
mechanical attachment to headers.

2.3 COLLECTOR FLUID

The recommended non-freezing working fluid is @ mixture of
35 to 50 percent (by volume) Prestone 10 ethylene glycol

EVACUATED
OUTER GLASS TUBE s
(WINDOW)

THE RMAL
ATTACHMENT |

CONFORMING COPPER
MEAT TRANSFER FIN

U TUBE FLOW ~ \
PASSAGE

COATED INNEW

GLASS TuBt REFLECTOR
(ABSORBER)

Figure 2-2. Cross-Section of Active Coilector Elements
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with distilled, deionized, or  demineralized wa!cv.' which
offers fieeze protection to -4“F and -34°F, respectively,

Operating temperatures should be limited to 300°F in order to
prevent decomposition of the ethylene glycol

‘va Water  containing no_muoie than the following is

satsfactory
chlonides 100 ppm
sultates 100 ppm
bi carbonates 100 ppm
total hardness 250 ppm

2.4 OPTIONAL COLLECTOR ACCESSORIES

In addition to TC 100 vacuum tube solar collectors, General
Electiie otfers several optional solar system accessory kits that
have been engineered to facilitate collector installation and 1o
contribute to the operational ethiciency and rehiability of the
system

Mounting Bracket Kits (Figures 33, 34 and 36) for either
sloping sunface, Hlat oot or space hrame apphications are avail
able Dueet mounting bracket kits (Figwe 3.3) include
T bhrackets which lock the collector to commercially availlable
UNISTRUT S channels which e attached to the oot or other
substructune. “Internal” brackets utilize pins while “external”
brackets are bolted. The stut mounting option (Figure 3 4)
ofters a standad top and bottom bracket design for use with
contractonsupphied transiton stiuts. Space frame bracket kits
(Fagure 35) provide a standard L nacket with a 3/8 inch
thecaded Uclamp tor 37 diameter tubes. Al thiee kit options
mctude the tequnred nuts, bolts and washers

Header Kits (Figures 54 and 5 9) ae avarlable tor both single
nel dual collecton contigurations. Header kits include pretab
Catedd header papes with the appropnate hydraulic fittings,

atanchor brackets and clamps, hiberglass insulation,
snnced steel covers, jomt and Lastening hardware,

Collector Window Kits (Figure 2°3) are recommended ONLY
for areas of extreme vandalism or Tor reguons having incidences
ot barge hal, The simply mounted collector window kit s
ottered either i UV stabihized Lexan? or acryhe, Approprigte
e biment hardware s included

Solae Controller Kt (Figure 2 4) contams electronic logic and

1osthcon photo sensor that digetally  mtegrates solar energy
cvels o systeme control The conttoller operates rom g
JAVAC G0 H7 souree and outputs o 24 VAC signal which s
vused Lo control of toop pumps and valves. The controller also
mcludes an overtemperature seosor osed 1o bt operation
ol the collector Toop pumpls) dunmg abnormal temperature
conditions. Bagure 2.5 presents g sunplihied wining diagram for
the solar controller. Tostallation and apphcation mstructions
are provided in General Electiie Document No. 795054231
The conttoller kit mcludes all muounting hadware and s

mounted duectly 1o a collector

WINDOW ASSEMBLY

Figure 2.3. Collector Window Kit

SERPENTING
COPPER TuR

\

THAND CLAMP

TEMPERATURE
SENSON

Figure 2.4 Solar Controller Kit

RCTLIRIEY

O A
N

RO SN '
oMY

|
bl |
PO ll |

SN AN N e
CCTIE ROAND

:
<
[ 4

oo ;0 o

| UL

ole

o|e

|
a

ot e

1M AT
L

‘ PO SN

Figure 25. Solar Controtler Wiring Diagram

0

T

WAL
COR I




R

R IR

3. COLLECTOR INSTALLATION

3.1 INSTALLATION SUMMARY

A summary of the installation procedure follows. The
discussion herein includes GE optional accessories, but similar
steps are recommended for field-procured accessories. Roof,
ground, or space-frame mounting are all potentiai methods of
installation, depending upon structural considerations, aes-
thetics and cost. The collectors may be arranged in individual
rows (Figure 3-1) or in a dual row (Figure 3-2) utilizing
common headers.

Figure 3-2. Dual-Mounted Collectors

Upon compietion of the cdliector supporting structure, the
collectors are mounted without the vacuum tubes (Section
3.4). The header tubes are then attached to the collectors and
brazed together (Section 4.2). A leak check follows (Section
4.3). Operation of the balance of the solar system, including
the controls is verified. The vacuum tubes are then installed
(Section 5.1), followed by high-temperature cycling and
checkout (Section 5.2). The piping is insulated and covered
(Section 5.3), and the system is operational

3.2 MOUNTING TECHNIQUES

There are many acceptable techniques for mounting solar
collectors. The method selected must consider structural,
architectural, cost and schedule constraints. As a quide for

collector mountings, two general techniques of many suitable
for simple four-corner mounting are presented:

1. Direct mounting (Figure 3-3).

2. Strut mounting (Figure 3-4),

Specific requirements may warrant variations or a combination
of the three.

A collector mounting technique that utilizes a UNISTRUT
channel attachment (Figure 3-3) provides a simple, quick
installation and will also allow tlexibility in the lateral
positioning of the mounting brackets. By avoiding hard-
mounting of individual collector support brackets, installation
time can be reduced significantly in the alignment and attach-
ment of brackets and collectors. installation time can be fur-
ther reduced by using the internal mounting brackets offered
in the General Electric mounting kits which use pins rather
than nuts and bolts for slide-on interconnection of adjacent
collector panels,

In a strut-mounted installation (Figure 3-4), hard mounting of
individual collector support brackets is required to provide
rigid support. Strut mounting will be somewhat more time
consuming than a direct mounting in terms of both alignment
and attachment. Cross-bracing may be required for lateral
support.

3.3 LAYOUT AND SPACING

The initial step in collector installation is a layout of the array
pattern. Since the collector attachment points are fixed at the
four corners, spacing between UNISTRUTS must be closely
controlled. This will facilitate installation, assure dimensional
integrity of the array and preclude extraneous stresses on the
collectors. Spacing between rows is less critical.

Typical spacing for UNISTRUT installations is shown in
Figure 3-5 for single-mounted collectors and Figure 3-6 for
dual-mounted collectors. The distance between adjacent rows
is @ nominal value to allow access. For a more compact collec-
tor array, the separation may be reduced, but provisions for a
sliding ladder or working platform should be implemented to
facilitate installation and potential maintenance. Lateral
spacing between collectors is nominally 1/4 inch to accom-
modate a 3/16-inch thick T-bracket and a 1/16 inch header
tube support bracket. In a dual row configuration, mounting
of tube support brackets are alternated between the top and
bottom collectors to maintain array symmetry and proper
fitting of the collector tubing to the headers.

Typical spacing of bottom brackets for a strut-mounted instal-
lation is shown in Figure 3-7. The separation between the
front and back brackets is flexible, but 49%" divided by the
cosine of the collector tilt angle is most appealing.
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3.4 INSTALLATION PROCEDURES

Note —}

If the GE solar controller (Figure 2-4) is used, install an
adapter bracket during the installation of the collectors
preferably at the end of the row for convenience of
accessibility in i~stallation, wiring and maintenance
{  Mount controller in a position where it will not be

L shaded at any time

Direct Mounting Collectors

instal- UNISTRUTS with spacing shown in Figure 3-5 or
36 and attach to the roof, (Figure 3.8), or substructure
For roof meunting, include 1/4"" neoprene-type spacer under
the UNISTRUT at each attachment point. For dual mounted
collectors, use P5500 series UNISTRUT or P1000 series with
1/4"" spacers at the attachment points. Single- and dual
mounted collector installation instructions are described
in the following sections. Use the instructions that apply to

your configuration
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7. For subsequent collectors, insert a pinned T bracket into
each UNISTRUT and a tube support bracket at the
header end and continue installing internal collectors

8. At the end of each row, instail the last collector as
described in Steps 1-3. Insure that each collector is snug
against the next and then secure the two retainer plates,
The next step is installation of headers (Section 4),

Direct, Dual-mounted Collectors

1. Before positioning the first collector on the UNISTRUTS,
remove the six sheet metal screws holding the transition
cover at the base of the collector. Remove the transition
cover and attach the two end-of row T-brackets (without
pins) to the side of the collector that will face out,
(Figure 3-9 ), using two bolts for each bracket. Removal

Figure 3-11, Internal Collectors are Fastened by Pinned of the transition cover is only required for end-of-row
T-Brackets collectors

2. Temporarily re-nstall the transition cover with one |

sCrew
Note |
3. Slide the collector into place so that the T-brackets grip
UNISTRUT channels (or equivalent) and retainer plate the UNISTRUT. Place one internal T-bracket (pinned),
assemblies (plates, bolts, washers and spring-type nuts), (Figure 3-9). into each UNISTRUT and insert into the

(Figure 3-10), used at the ends of each row should be

corresponding holes in the collector frame. Assure the
obtained from the mounting structure manufacturer, or

position and squareness of the collector and tighten the
obtained locally by the installing contractor retainer plates (Figure 3-10) to the UNISTRUT

4. To install subsequent internal collectors in the first row
of the dual configuration, place one internal T-bracket
(pinned), (Figure 3-11), into each UNISTRUT and insert
into the corresponding holes in the collector frame. At
the collector header end, a tube support bracket, (Figure
3:-11), is inserted over the pins of the T-bracket at every
other collector. Remove five of the six transition cover
screws at the base of the collector and place the collec-

tors on the UNISTRUT. With the brackets it place, slide
ren gover % Oy Tequires for eng ”'—'ﬂ the collector laterally until the pins are fully inserted
and the collectors are snug one to the other

Direct, Single-mounted Collectors:

1. Before positioning the first collector on the UNISTRUT,
remove the six sheet metal screws holding the transition
cover at the base of the collector. Remove the transition
cover and attach an end-of-row T-bracket (without pins)
to the side of the collector that will face out, (Figure

3-9), using two bolts for each bracket Piojngyg_l of the

collectors

5. At the completion of the row, the last collector is
installed as indicated in Steps 1 and 2. Be sure all collec
tors in the row are snug one against *he other before
tightening down the two 1etainer plates

2. Re-attach the transition cover with the six screws. Use
two bolts to attach the other end-of-row T-bracket to
the same side of the collector

3. Slide the collector into place so that the T-brackets grip 6
the UNISTRUTS. Finger tighten the retainer piates to
the UNISTRUTS. (Figure 3-10)

. The second row of the dual configuration is now mount
ed. Repeat Step No. 1

7. Attach the end closure and cover to the header channel

4. Place one internal T-bracket (pinned) into each UNI- (Figure 3-12). Re-install the collector transition cover
STRUT and a pipe support bracket at the header end and attach the bottom header channel to the collector
and continue installing internal collectors (Flguu’ 3-13) using the six screws previously removed

The outside edge of the channel should be 1/8" beyond

5. Verify the correct location and squareness of the first the end of the collector to prevent overrun of the chan
collector and secure the two retainer plates to the nel assemblies
Unistruts 8. Remove the remaining transition cover screw from each

collector on the bottom of the first row
6. To mount the adjacent collector, place tube support

brackets over the pins of the T-brackets, (Figure 3-11), 9. Place the collector and channe! assembly on the UNI
at the header end of the collector and slide the next STRUT below the first collector row installed (Figure
collector laterally until the pins are fully inserted and 3-14) with the T-brackets in position. Attach the header
the collectors are snug one to the other channel to the top collector using two of the screws

ORIGINAL PAGE 18
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removed in Step 1

10. Place an internal T-bracket (pinned) into each UNISTRUT
and insert into the corresponding holes in the collector
Verity the correct location and squareness of the first
collector, and secure the retainer plates, (Figure 3-14),
to the UNISTRUT

At the collector header end, a tube support brackst will
be interted over the pins of the T-bracket every other
collector, alternately to those placed on the opposing
row

11. Continue to attach bottom channels to collectors and
complete installation of internal collectors. At the end
of the row, the last collector is installed as indicated in
Steps 1, 7 and 9. Be sure all collectors in the row are
snug one against the other before tighteni \g down the
two retainer plates. The next step is installation of head- Figure 3-12. Attach End Closure and Cover for End-of-Row
ers (Section 4) Collectors

Strut-mounted Collectors
With bottom brackets completely installed and spacing
verified, (Figure 3.7), the collectors are mounted as follows

1. Install all transition struts (Figure 3-4) and top brackets
to the bottom brackets,

2. Remove the six sheet metal screws and the transition
cover at the bottom of the collectors.

3. Beginning at the end of a row, place collectors of the
row between the bracket assemblies on the mounting
surface with the flare nuts on the lower edge

4. Lift the header end of the first collector and align the
outside mounting bracket hole with a hole in the collec
tor. Temporarily insert one bolt (finger tight) through
the assembly. Before inserting a bolt in the mounting
bracket on the opposite side of the collector, align the
adjacent collector, position a tube support bracket
(similar to Figure 3-11, between the two collectors, and
temporarily insert a bolt. This procedure is repeated in
sequence until the hoader end of all the collectors in the
row is attached - -

5. Lift the other end of each collector and attach to the v
transition strut/bracket in a similar manner to step 4,
Use two bolts Yor each attachment bracket until the row
is complete. Tube support brackets are not required at \
row ends

6. Complete the assembly at the header end of each collec
tor by adding one more bolt for each bracket attach-
ment. Before completing attachment, check collector
alignment

7. Re-install the collector transition section covers using
the six sheet metal screws removed in Step 2. The next
step is installation of headers (Section 4).

AETAINER PLATE

END-OF ROW ASSEMBL Y

i e Note BRACKET

Cross bracing of the collector support structure may be

required. Figure 3-14 In Dual Arrangement, Place the Next Collector

Below tha First
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4. COLLECTOR PLUMBING AND CHECKOUT

4.1 HEADER DESCRIPTION/PLUMBING

The TC 100 collector utilizes two 1/4.inch, 45.degree brass
flare nuts for mechanical attachment to supply and return
headers. These fittings protrude from the insulated transi-
tion section of the collector as shown in Figu.2 2.1, The
design allows lateral flexibility in these connections, pri-
marily to accommodate up to 3/4.nch lateral thermal
expansion in the headers, These nuts are nominally 40
inches apart.  Pipe headers may be used to supply one
collector row (Figure 4-1) or two collector rows (Figure
4.2). Alternative designs may be utilized, provided all
plumbing requirements are satisfied.

TC 100 collectors are designed for parallel flow circunt
hookup and for uniform flow in each collector. Optimum
performance is achieved at flow rates of 0.22 gpm/collector,
Uniform  flow disttibution  throughout the array 18
accomplished by providing comparable pressures to each
header. Good distribution through the collectors connected
to each header is achieved by sizing the headers for a pres:
sure drop equal to or less than one-tenth that of the collector.
Using this criteria, header sizes of 3/4 inch and 1.inch type-L
copper tubing will provide uniform flow distribution for up
to 18 and 36 collectors, respectively.

Type L copper tubing and wrought copper fittings are
recommended throughout the collector loop to minimize
galvanic reactions and eliminate the need for dielectric
fittings. All non-mechanical connections should be suldered
with 965 (tin-antimony) AWS (American Welding Society)
class alloy. Headers require 1/4-inch 45 degree male fittings
at specified locations to connect with the collectors. The in-
stallation of the header assembly should normally include
thermal expansion devices, anchor clamps, and alignment
clamps.  Air removal from the collector loop is accomplished
by an air separator, combined with an expansion tank. Air
s at the high points arenot required

collector is designed with a hydraulic interface that can
a-commodate up to 3/4 inch of thermal expansion in the
header piping.  The piping design must preclude excessive
loading on the collector tubing or header piping. To avoid
excessive flare deformation and resultant leakage, ‘orque
fluid connections to the collector approximately 1215 inch
pounds.

Recommended manifold configurations showing optional
General Electric header accessory kits are shown in Figures
54 and 59 for single and dual arrangements, rispectively.
The kits provide prefabricated header piping in 4- and B
foot lengths with correctly-spaced tee fittir 35 and male
connectors, prefab insulation, covers, pipe clamps, header
support  brackets, and all the necessary fasteners.
Dimensional specifications for B8-foot on-site assembires
are shown in Figure 4-3.

4.2 HEADER INSTALLATION PROCEDURES

It is recommended that the joining operation of lengths of
headers be performed in place on the roof. In a “compact”
array configuration for direct roof mounting, it is suggested

HEADER PPt
SUPPORT BRACKEY
WETWEEN COLLECTON

SOLAR
COLLECTOR p—

IND CAP

PREFABRICATED CLAME TUBE
HEADER PIPE INSULATION SUPPORT

Figure 4.1, Single Collector Header Configuration
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that dual headering be employed and the plumbing installation
be performed following imstallation of the collector frames
and bottom channels l'u-:m,.l CXPANSION compensators and

clamps may be required

Installation procedures for header tubing

1. Before starting heawer assembly, thoroughly flush each
header section with tap water. The supply and return
lines 10 the headers will be flushed separately to pre
vent potential debiis and water from entering the

collectors

2. The plumbing installation should begin at the supply
end of each header row. Attach a supply header pipe
as the bottom pipe, (Figure 4.4,) 1o the collectors
Position the pipe by connecting l'nvu)cv ught) the appro
priate collector fittings and be sure that the pigtails
coming out of the collectors are centered in the slot
Braze adjacent headers and end plugls). When brazing
next to a collector .onnection Tee, remove the adapter

from the Tee in ordet to avoid Jamage dut () brazing

3. Attach the return header above the supply header
(Figure 4-4), just installed. Position the pipe by con
necting the appropriate collector flare nut fittings
(finger tght) and attach the header support clamps
(Figure 4-5). Braze adjacent headers and end plugls)
When brazing next to a collector connection Tee e
move the adapter from the Tee in order 10 avoid 11.!'”4-3‘(

during brazing

With completion of header brazing each row. adapters
should be installed using lcck tite high temperature pipe

sealant (with Teflon) or equivalent {(do not use tape)

Before connec ting headers to supply and return, completely
flush the supply and return pipes. For single-row collectors
insert the end covers onto the haaders (Figure 4.6) prior to

attachment of feeder connection

Figure 4-4. Instell Headers

HEADER SUPPORTY
BRACKEY

Figure 4.5, Connect Header to Collector Fittings and Arttach
Pipe Support Clamp

Figure 4.6. For Single Row Mounting, Insert End Covers

Caution must be exercised to prevent "l’f',’//ly of pipes
during flushing. Flush the supply and return lines. When
all header connections have been completed and the col
lector loop instatlation verified, the system is ready for

a total collector system leak check

4.3 LEAK TEST PROCEDURES

It 1s recommended that the collector loop be leak checked

using compressed air by charging the ystem to 60 psig
Presence of leaks 1s indicated by loss of pressure within 4
hours. If leaks are indicated, all fittings and connections
should be bubble tested (soap solution) and defective connec
tions repaired

Note

Collectors ar» leak checked at the factory and do not

require internal leak checking

With the leak test completed, the collector loop can be filled
to the prescribed lavel with working tluid (ethylene glycol/
water as specified). Open the pressure relief valve to allow air
to escape. When filled, the primary pump may be activated
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and fluid circulated through the collector loop. A strainer in
the collector loop, upstream of the pump, is mandatory during
the initisl operation to collect any residuasl installation par
ticles. This strainer should have a bronze body and stainless
steel 20-mesh screen,

Circulate the fluid for a minimum of two (2) hours. Re-inspect
the antire 0op for leaks and remove, inspect, clean and replace
the strainer. Repeat this procedure until the strainer is clear of
residual particies.

5 e w o Rty

Installacion Reminder

The Thermal Energy Storage Tank must be filled in the
following manner to avoid an air bound tank. Add water
at the top of the tank. The air displaced by the water
must be exhausted at the expansion rank (normally in
the Airtrol fitting). Add a corresion inhibitor to the
water

—_——

5. FINAL ASSEMBLY AND CHECKOUT

Once leak tests have been completed, the control system and
sequences verified, and the overall system is operation ready,
installation of the glass vacuum tubes may proceed. After
vacuum tube installation, a functional checkout at elevated
temperatures is recommended with repeated cycling to verify
plumbing integrity. With completion of high-temperature
checkout, insulation, header covers and protective windows
(if used) should be installed

5.1 VACUUM TUBE INSTALLATION

Vacuum tubes are shipped in sensrge, protective containers
with 10 tubes per container. The containers should be
inspected for external damage upon receipt. The tubes are
individually wrapped in black plastic bags. These bags should
be kept sealed until installation. Although glass tubes can be
installed by one person, two installers are recommended for
ease of installation

Caution

The glass tubes (similar to fluorescent bulbs and vacuum
bottles) could implode if improperly handled. Person-
nel handling the tubes must wear suitable eye and hand
protection. (See Section 6.5)

The following procedures are recommended for installation
of the glass vacuum tubes

1. Inspect the reflector troughs in each collector and
carefully remove any debris.

2. Activate collector and storage loop pumps to mini-
mize temperature buildup in the headers.

If the system can not be operated, retain the black
plastic bags on the tubes or cover the collector modules
until the system is activated,

3. Glass installation begins by removing the wooden re-
tainer bar. Raise the outer end of the fin-tube assem-
bly 1-2 inches from the edge of the collector as shown

in Figure 51. Excessive deflection will damage the
collector. Shide the plastic shroud off and discarc

4. Inspect and remove grit or foreign matter from the
copper fin with a cloth or soft bristie brush

GLASS SHROUD
RUBBER GROMME T

FIN-TUBE ASSEMBLY

1-2 INCHES

| '
SIDE VIEW | |
' '

COLLECTOR TUBING

COMPARTMENT

COLLECTOR TUBING
COMPARTMENT
PANEL (TYPICAL)

!

|
I
| /

INCORRECT INSERTION
DEPTH AND TILTY

1

CORRECT INSERTION
DEPTH AND TILY

Figure 5-1. Glass Shroud Installation

D-19




)

T ——

i —

I(

5.2

The second instalier should hghtly support the fin tube
o wwsure that ot dos Ol Come i contact with the
reflecior rough and should continue 10 support the fin

tube a5 the glass tube nialled

Unseal the end of the protective black plastic bag at
the open end of the glass tube and shde the glass tibe
over the fin wbe assembly being careful not 10 bend
or distort the cylindrical shape of the soft copper fin

Use the tollowing procedure

a. Lghtly compri | t fin segment leading edge be
tween the thumb and fust hinger Just enough to

nsert into the gla tube

b Center the e i of the glass tube over Lin assem
bly and viy f Figure 51)

¢ ( iinue by ity QINE g the leading edge

f each egment ) the glas tube 15 installed

int the tube ha 1 past the last in segment

seat thi ia tube a ) nmet 10 the hole n the

ClO!r Pan Fig 5Z2) | e that the gromme?

npl et v wped place) tor weather

1) eCtio )
Shide off the black plastic ba The bags should remain
the glass tubes f the system 15 not ready for
perati
Install the meta %] ] P retamer over the elastomear i
bumper strig the gla tube and Into the tTWo retaining

holes in the retiect

). Repeat procedure int the tubes are nstaltled 1n

each coliector

OPERATIONAL CHECKOUT

nended that ) ystem operatienal checkout
performed with repeated cyching to elevated tempera
{ evera v day After removirg the black plastic
th ' 1 that heckour of the

{ . ni ted I t i checkout

Figure 52. Firmly Seat Grommet into the Collector

BUMPER STHRP

Figure 53. Install the Metal Spring Clip

an beais On a bright day, the collector loop fluid will be
) t et hot withun 172 hour to 1 hour. Continue running in
" eneraQy ection noxd thout the torage pump (P2
f 6.1) ¢ W il the lector fluid temperature can be

mantained between 2000F and 1509F for high temperature

test These tests will provide a comprehensive leak check for
N octo op as well as a perational checkout of the
vitem. With regard 1o the ¢ ector loop, the following pro
cedures are mmended

1. After the first four hours of opergtion at elevated
temperatures, perform a complete visual inspection of
the collector lgop and manifolds for leaks. If no leaks

are found, proceed 10 Step 5

2. I leaks are found, wait ull low sunshine (or cover the

collectors) and let the system cool down. Correct leaks

3. Refill system and repeat high-temperature test procedure

from start

4 Repeat Step 1. 1 ¢ leaks are found proceed to Step 5

If an additional leak s found, return to Step 2

5. After a minimum of 2 sunny days of operation (2 high
temperature cycles), check the strainer for residual par
ticies and take a sample of the working fluid for analysis
(Section 6.2). Clean and replace the strainer. Perform a

final visual inspection for leaks

Wit the integrity of the loop piping under high temperature
verified, the insulation may be installed and the final assembly

of header covers and protective windows (1f any) mav [)I()(‘O'!‘d

53 INSULATION AND COVER INSTALLATION

Pre-fabricated insulation is provided as an integral part of the
General Electric header accessory kits. If General Electric
header accessory kits are not used, 2 inches or more of fiber
glass insulatnion 1s recommended with an appropriate moisture
barnier on all outdoor headers. It s also recommended that
1-1/2 inches or more of fiberglass insulation be used on ail
ndoor piping. The tollowing procedures are established for use
with the General Electric header actessory kits




6. Apply a silicone-based sealant around the gap before
Noto: installing the joint covers. Install joint covers over the

Select a low-sunshine day or keep the storage tank cool gaps between adjacent header covers with sheet metal

and pumps, (P1, P2 Fig. 6-1), running. This procedure screws as shown in Figure §-4 and complete by crimping

| is recommended to eliminate the hazard of hot heeder lips over the adjacent collector frames.

piping.

6. If optional protective windows (Figure 2-3) are used
with the collectors, apply window standoffs to the Vee-
troughs as specified. Install frames and clips as shown. j

For single row header azsemblies (Figure 5-4):

1. Remove the six sheet metal screws from the collector

k 3 transition section for all collectors and without For dual row header assumblies (Figure 5-9), the bottom chan-

removing the covers, install the bottom channels using nel should be installed before plumbing. See Section 3.4,
the same holes and screws, (Figure 5:5). The insulation installation procedure for dual-mounted collectors.
is attached to this section,

1. Apply flashing (aluminized, water-proof tape) inside

2. Slide insulation away from joints to be sealed. Apply the header channel over the gaps between channels as

| flashing (aluminized, water-proof tape) as needed in- a moisture barrier, Slide the bottom layer of insulation
L side the header channel over the gaps between collectors under the pipes. Slit the side insulation to fit around the
as a moisture barrier, (Figure 56). Re-position the collector connections and insert on both sides of the

i insulation. pipe, (Figure 5-10).
3. Install the covers by hooking the lips over the top of the 2. Install the cover, (Figure 5-11), by hooking the lip over
] collector transition section cover (Figure 5-7) and attach the top of the upper coilector transition section cover
the covers to the bottom channel flanges with six (6) and push on the center of the cover to snap the bottom
sheet metal screws. lip in place over the bottom transition cover. Screw onto

the end covers,

4. Attach the end covers (Figure 58) which were installed oF: :
with the piping, by positioning inside of the header 3. Install joint cqvcn over the gaps between ..du_omt
cover and attaching with sheet metal screws. header covers with sheet metal screws as shown in Figure

59 and complete by crimping lips on slotted end over

the adjacent collector frames. Also, it is recommended

ooy that a silicon-based sealant be applied at the gap inter-
- face before instailing the joint covers. Apply flashing

End covers for the single header arrangement, if feeder $0 the end clasures for westher proofing.

connections are at the end of the row, must be installed : . ; -

on the header pipes during the plumbing sequence, 4. If optional protective windows, (Figure 2-3), are used

(Figure 4-6), or must be cut to allow installation during with the collectors, apply window standoffs to the Vee-

final assembly. troughs as specified. Install frames and clips as shown.

COVER, JOINT
FLASHING
INSULATED COVER. TOP ACROSS JOINT
|
|
| FLASHING
ACROSS JOINT
SCREW,
SHEEY METAL
CONNECTOR
CLAMP, SUPPORT
INSULATED BOTTOM CHANNEL
Figure 54, Assembly of Single Row Header Kit {8 Fset Long)
D-21

Ry R a———— e T D W R T T , R TRy




Figure 55,

A4

Install Bottom Channels Figure 5-7. Install Cover

SCREW, SHEET METAL (8)

R,
) | 4 ::&m HAND
NN S YR -
HEADER CHANNEL | COVER,
By b ey LEFT HAND
e T END
FLASHING } “
P g “’.‘
Figure 5-6. Apply Flashing Figure 5-8. Single Row Header End Cap
]
_SCREW, SHEET METAL
FLASHING
ACROSS JOINT JENEY Saven
| INSULATED COVER_TOP
BRACKET, SUPPORT
& % CONNECTOR
. j e PREFABRICATED
? HEADER
INSULATION - ,-/. WASHER, LO(‘)KQ
SIDE P f SCREW
E ) - g CLAMP ASSY . N B
PLUG ty’/:/ /
’ﬁ/ » - SCREW, SHEET METAL
INSULATION i 3 X 3;’
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ORIGINAL PAGE L
Figure 5-9. Assembly of Dual Row Header Kit (8 Feet Long) OF POUR QUALITY
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Figure 510. Insert Insulation Around Header Pipes

Figure 5-11. Install Cover

6. COLLECTOR LOOP OPERATION AND MAINTENANCE

6.1 COLLECTOR LOOP OPERATION

A recommended typical collector loop configuration for com

mercial installation is shown in Figure 61

The collector loop is initially charged through the manual fill
valve with the purge valve open and the shut off valve V101
closed. After the applicable fluid circulates through the col
lector loop and flows fully from the purge valve, open valve
V101 and close the purge valve, then add an additional quan
tity of loop fluid, equivalent to approximately 10% of expan
sion tank volume, before closing the fill valve

The optional solar controller, Figures 7-5 and 7-6, is used for
normal daily start-up ard shut-down. Although the factory
set point for the controller is 35 Btuh 12, the photo-sensor
may be biased, as shown in Figure 7-6, to enable a higher val
ue. Refer to General Electric Documen 79SDS4231, for

specific set point instructions

At the required insolvation level, the controller activates both
the primary loop pump, P1, and the storage loop pump, P2
If the collector loop fluid temperature is less than 100°F, the
diverter valve, V4, remains in the normal or “B" position, by
passing the primary heat exchanger. When the collector loop
fluid temperature is greater than 1009F, diverter valve, V4, is

driven to the “A" position, allowing collected energy to he
transferred to the thermal energy storage tank

In the event that the storage tank becomes fully charged (i.e.,
280°F) and the collector loop temperature exceeds 3200F,
pumps P1 and P2 are de-energized. As the fluid remaining in
the collectors increases in temperature, it expands through
back pressure valve V1, which is set at 45 psig, into the expan-
sion tank, TKX1, The limited amount of fluid in the collec-
tors (max 0.12 gallon/module) will gradually vaporize, leaving
the collectors dry until restart

The sensor CT1, which is mechanically attached to a copper
U-tube located inside a glass tube, inhibits restart at tempera-
tures above 3200F,

6.2 PERIODIC MAINTENANCE

Collector loop fi nd requires periodic inspection and/or main
tenance to assure proper chemical balance and fluid level. An
analysis 1s recommended for both water-glycol and all-water
loops for the initial fill, quarterly samples for the first year,
and yearly thereafter. Most commercial manufacturers of cor
rosion inhibitor additives offer a test kit for this purpose.
Collector loop fluid composition is described in Section 2.3.
Normal maintenance procedures should be used for other
system components

D-23
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Figure 3-1. Vypical Collector Loop

6.3 PERIODIC INSPECTION

The overall collector array should be periodically inspected
for broken tubes and debris buildup in the reflector troughs.
The frequency of this maintenance is a function of the loca-
tion of a particular solar system and its environment.

6.4 GLASS TUBE REPLACEMENT

Remove the spring clip, (Figure 5-3), holding the shroud
(vacuum tube) in place. The clip is flexed into two holes pro-
vided in the collector vee-trough reflector. Deflect the tube to
be replaced upward no more than 1 to 2 inches from the edge
of the collector and away from the vee-trough, (Figure 5-1),
The tube will now slide off the collector fintube in the
direction away from the header assembly. The boot on the tub
tube at the header end of the collector should be removed
with the tube being replaced as the new tube will contain a
new boot. If the old tube is broken, be sure to clean the
reflector completely and wipe down the fin assembly. After
wiping down the fin-tube to eliminate all grit, the new tube
is simply slid over the fin-tube, seating the boot into the bulk-
head hole. Re-install the spring clip.

6.5 SAFETY CONSIDERATIONS
Handling of the vacuum tubes is comparable to handling

fluorescent bulbs. Caution must be exercised to avoid break-

age and hot pipes. Protective gloves, clothing and safety

goggles must be worn when inspecting or working on a
system.

1. Glass vacuum tubes are evacuated and may implode if
improperly handled.

2. In an operating system loop, fluid temperatures can
reach 280°F. Hot pipes can be a safety hazard to per-
sonnel working around the pipes during final assembly
and checkout. Personnel must be advised cf loop tem-
peratures and of appropriate provisions to cool down the
system. Hand and eye protection is recommended when
working around hot pipes.

3. Collector fluids composed of ethylene glycol are gener-
ally considered as show': 1 a low order of toxicity except
for oral ingestion. They ‘¢ o7 vaporize at normal tem-
peratures and, therefore, do not ordinarily constitute a
hazard from inhalation. However, precautions should be
taken against the vaporized fluid. Handling of waste
fluid and its disposal should be in accordance with local
ordinances.,
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7. SPECIFICATION DATA SHEET
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PHYS'CAL OPERATIONAL
WEIGHTS British S|
British Si Insolation Oto4d 0 to 108
Frame Only 35 Ibs. 16 kg Fluid BTUME/e langleys
- (V1L
ki Operating Temperature 100 to 300°F 38 1o 149°C
Dry 57 Ibs. 26 kg .
Wet 59 Ibs. 27 ky Composition A “Good" " water with 35/50%
Prestone 11 (10!
COMPOSITION
’ Frame 18 Ga aluminized steel (51 6 mil) MODULE DESIGN CONDITIONS
N ac (W Pressure Drop Design 7.0 psi 48.2 kPa
ctor Alglas @ 1800F ® 82°C
ilation Fiberglass 5.0 psi 34.5 kPa
nd Lines 1/4"" type L copper Flow Rate 0.22 gom 0.83 I/m
€ 'ass Tubes 008 soda lime @ 1B0°F @ 82°C
Wind Velocity (Max) 100 mph 161 km/hr
CONNECTIONS lce Lead (Max) 13 psf 635 lq;/m2
Hydraulic Brass 1/4" 45° Flare Nut Snow Load (Max) 20 psf 976 kg/mz
Uteoctural Attachments Stainless Steel or aluminum Combined Load (Max) 33 psf 161.1 kg/m
Minimum Array Pressure 45 psi 310 kPa
EQUIPMENT SIZING GUIDELINES
Heat exchanger area MODULE AREA
Heating 17 #t2/module 016 m?/module Gross (Frame) 17.4 12 1.62/m?
Cooling & Heating 36 12/module 033 m2/module Net (Active) 148 112 1.38/m?

Storage Volume

Heating Onl 15 gallons/ 56 8 liters/
el mogule module .ﬁ “Good" Quality Water:
Cooling & Heating 22 gallons/ 83 3 liters/ Chlorides < 100 ppm
module module Sulfates < 100 ppm

Bicarbonates < 100 ppm 3
Tetal Hardness < 250 ppm
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D_25 Ol' p‘ 'JR QL)




ABBREVIATIONS

wm

S| CONVERSION UNITS

- !
} h A Refers to valve position ;
1 in = 0.0254 meter lexactly) |
B Rafers to valve position 1 Tt = 0.3048 meter (exactly) .
BTUH BTU per hour Area 9 % v T oy ?
18.\2-0.40110 mgter 17 |
b 3 DHW Domestic hot water 1 1t = 0.09290 meter ‘ |
| : :
| EMM Energy Management Module Vol .
¢ m-l.wno*mmr’ 3 3
HVAC Heating, ventilation and air conditioning 1 gal (U.S. liquid) = 3.786 x 107 meter
: HX Heat exchanger , Mass 9
‘ 1 ounce-mass (avoirdupois) = 2.834 x 107 kilogram
| Insolation  Solar radiation rate (Sunshine intensity) 1 pound-mass (avoirdupois) = 0.4636 kilogram
: M Motor or electrically actuated Pressure or Stress (Force/Area)
| 1 inch of mercury (60 F) = 3.377 x 10° pascal
, MMBTU 108 8TU 1 pound-force/inch® (psi) = 6.895 x 107 pascal
MO Month EW :
1 foot-pound-force (ft-Ibf) = 1,358 joule
PRV Pressure relief valve 1 Btu (International Table) = 1,066 x 1()3 joule
T Used with a number, denotes a temperature Power
sensor 1 watt = 1 x 107 erg/second
il TC-100 General Electric Vacuum Tube Solar Collector 1 B ©0.2000 vt
Temperature
|
TES Thermal energy storage tank te = B/9 (tg - 32)
TKX Expansion tank
| Heat 2 4
v Used with 8 number, denotes a valve 1 (Btw'in)/(hft“F) * 1,442 x 107" = W/(m'K)
(thermal conductivity) 3
' vT Used with a number, denotes » temperature 1 ‘B'U)/('M'F) ‘4184 x10% = J/(kﬂ'K) “m“‘c h“"
limiting valve
Solar tmmz
" xor® Symbol for multiplication 1 Btu/ft? = 271 langley = .271 cat/em? = 1.136 joule/cm?
Ry Tilt Correc’.ion Factor
KT Clearness Index 1
UA Building Heat Loss Factor
|
|
~
D-26
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T —

A -
Q —»
[+
- B r-— |. ™ - -I
1 1‘.. /1 —'- —
: ! L
v H l-‘ &) ﬁ%-— c — €
} $ T 1 J F
J K H ’ ° H : ' '
\ 1 ' Y
4 Pass Head 2 Pase Head &t sir g
L o lo-'-.‘
All vent & draln
F! tappings % NPT
|
1 Pass Head Tubeside | Sheliside Material Specifications
(tront & rear)
Design Press. | 150 PSI | 225 PSI Heads-Cast Iron  Shell Copper
Test Press. 200 PS¢ | 300 PSi Tubesheets-Brass Shell Ends-Brass
D..‘on T.mp 300°F 300°F Tubes-STH300&4400 Series % in, copper
STH5008600 Series % in. copper
1Pass | 2Pass | 4Pass
AREA AT B[ Al Alelc! o el FlGag|Hn 1t|J|K|L|M|N|O|P |G Approx
MODEL | sa. | I [ in | tn [ i | i JimLin | tn | i | i Line | ine [ in. [NPYINPTINPTINGT |10 | in. [in. | in. wt.
——— -4 - — -——wr— — - r——-—<>~— -— - g— = p—- w——
STH-310-* | 42 | 7% 17% 17% 13 15% 16
STH - 215.* 59 | 2% 2% 23%| 2% 23% 2% [3%| 19 1% Y 4% 1% | %! % | 10 1% 1 2% 2% 3% 1% 19
- e ot - @ —— - — P — o —
STH-320-* 76 T:w. 29'% 29'% 25 2% 22
—_— 4 g | —— g —A— |- e e m s e e B B
STH-410-* 72 | 17% 17% 17% 12% 15% 22
— i o ot o L
STH-415-* | 100 | 23%| 2%| 23% mLzm 2% 3% 18%| 1'%s| A 5%| 1"%e| %he| 1 112 1%3 |3%|3 |21% 32
e ———— —— p— - -—— b ——— - - —d ——— ——
STH-420-* | 129 | 20% 29% 29% 24% 27% | a6
GGy - ememam g - - - e — - —— - — e e - —— e (o —— ——
STH 515 | 130 | 24% 4% 23% 18% 21% 50
STH-520-* | 16.7 | 30%| 3% | 30%|3% | 20% 2% |6% | 24%| 2% | 1% | 6%| 2V | "l ! 1| 2% 1%| 3%| 4% 3%/ 27% 56
— - - e v p— — — .- - —— —
STH-530-* | 240 | 42% 2% av. 36% 9% 68
_——— — +—- — - — — - o S S . — - -
STH-620-* | 282 | 1% 0% 0% 24 2% 74
b — - —d——— -
STH-630-* | 408 | 43% 2% 2% 36 39% 93
EARAENRDENE Pt v 3| —3%| 6% —J 2% | 1% |?%|3% | %1% |2 |3 |2 |a% %3 - —f
STH-640-* | 534 | 58% 547 54% 48 517% 112
o — el e o
STH 650-* | 66.0 | 67% 66 66 % 60 L 63 131
B el Sk p— _— = = i
*No. of passes, either 1, 2 or 4.

* *Dimension for this arrangement only

Note: Dimensions subject to change withoul notice
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