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SUMMARY

This PON Cycle 2 solar energy site located on the Stephens College
Campus at a latitude of 39 degrees North has met virtually all of the
requirements for a demonstration solar project in a colder climate.

The south facing site is near downtown Columbia, Missouri and is adja-

cent to a well traveled intersection. Since the building will func-
tion as an admissions center, many parents, students and guests will
be ;isiting the building daily.

This a beautiful installation and a very outstanding landmark in
a town the size of Columbia. The site will be observed by students
from all parts of the country that attend the University of Missouri

as well as those attending Stephens College.

The four-floor Visitors' Center with an air conditioned area of

: 13,000 square feet will house the Admissions Office, the Faculty
Lounge, and rooms for guests of the college. The 176 liquid flat-
plate, Lennox LSC 18-1S collectors with an area of 3,168 square feet
and a tilt angle of 50 degrees are integrated into the roof in a
series / parallel arrangement with one in-line pump circulating a
50/50 glycol-water solution through a tube and shell heat exchanger.
The heating system consists of fan-coil units and air handlers
with hot/chilled pumps receiving energy from a 5,000 gallon lined
steel water storage tank located in the mechanical room. If the sys-
tem water temperature drops below design conditions, a gas fired
boiler will supply the supplemental heat.

- The total construction cost of this project is $129,585 with the

Department of Energy sharing $88,118 of this cost. The designed solar



contribution 1s 71 percent of the heating load. The design review
was completed in September, 1977, building construction started

November, 1977, and was completed January, 1979. The solar energy
system installation and acceptance test was completed in May, 1979.

The solar energy system performance has been exceptional. Although
the site is not instrumented, an .perating parel with various instru-
ments including an integration (British Thermal Unit) meter is provided
for interested visitors and "quick look" determination of system oper-
ation.

Major difficulties with the conirol system marred an otherwise per-
fect installation. The major element of the problem was finally deter-
mined to be in the controls system. Further, this controls problem has
been discussed throughout the industry by person to person contact in
the solar energy contractor reviews.

MSFC provided knowledgeable personnel to support the design reviews.
One suggested change reduced the roof design complexity and provided
an easier maintained roof to collector interface at a lower cost. MSFC
personnel also were able to confirm for the Project Manager that the
autoﬁatic control system is not performing to desipn specifications.

The demonstration period for this project ends June 30, 1984.
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PART I  DESIGN AND INSTALLATION
INTRODUCTION

This Final Report covers the construct.ion of the sclar heating
demonstration system installed in the Visitors' Center on the Stephens
College cam, 1s in Columbia, Missouri.

The Visitors' Center is a four~-story, 15,000 square foot building
that was designed to include the College’s Admissions Office, nine
guest rooms for overnight lodging for official guests of the College,

a two-story art gallery and a faculty lounge. The Center is situated
on Broadway Street, which is the major street in Columbia and is also
centrally located on the Stephens College campus.

The solar system is an integral design of the building and utilizes
176 Honeywell/Lennox hydronic flat-platc collectors which are a part
of the roof sysiem and slopes 50° to the south. The collectors use a
50 percent water-ethylene glycol solution and a water-to~water heat
exchanger. The collector circuit is drained during non heating periods.
Solar heated water is stored in a 5,000 gallon water storage tank
located in the basement equipment room. Hot water for building heat
is circulated from the storage tank to fan-coil units and to low tem~
perature air handling units by a small pump. A standby natural gas
fired hot water heating boiler supplies hot water when the solar heat
supply fails to meet the demand. The control system for effecting the
solar heat - fossil fuel heat changeover is fully automatic.

The primary solar circuit transfers solar energy from the collectors
to the storage tank, using ethylene glycol solution and a water-to-water

heat exchanger. A temperature sensor in the collector array determines



e T T TN I TR BT

T TR T T

L

-, B —

e RGN s

when the circulation should occur. When the temperature of the glycol
solution exceeds a safe limit, the purge unit is activated. This
circuit is designed to be drained during the non-heating periods.

The secondary solar circuit transfers heat from the storage tank to
fan~coil units and to low temperature air handling unit preheat coils.
A temperature senscr in the storage tank determines when circulation
should occur. A pair of interlocked three-way changeover valves
transfers the fan-coil units from solar water to boiler water when-
ever the solar water is inadequate for the demand. If the water in
tank exceeds a safe limit, an automatic valve drains the water

from the tank, allowing cold make-up water to enter.

The boiler water circuit supplies fossil-fuel heat to direct
radiztion (fin-coil, convectors, and unit heaters), to high-temperature
second~position air handling unit coils, and to the fan~coil units via
the above mentioned three~way valves. Controls are adjusted so
that these functions occur only when the solar heat supply fails to
meet the demand.

The solar system was funded in part by a grant of $88,118 from
the Department of Energy. Technical advise and management assistance
was furnished by representatives from the Marshall Space Flight Center,
Huntsville, Alabama.

Construction on the project started in November, 1977, and was
essentially complete in February, 1979. Difficulties with adjustments
of the control system delayed the acceptance tests until May, 1979.

The installation was dedicated on April 20, 1979 and declared opera-

tional on June 30, 1979.




INSTALLATION PROBLEMS, SOLUTIONS
AND IMPROVEMENT CONSIDERATIONS

The Architect, the Engineer and the bwner’s representative (the writer)

had worked well together for anumber of years in the design and execution
of a number of buildings on this campus. With this background of a
successful working relationship, we felt comfortable in tackling the solar
system design, althcugh there was not one minute of solar experience to our

credit. Midway through the design, we could have filled a good sized

’ notebook with problems. 7These were solved, one by one, by aslting questions,
;r reading and sometimes by plain horse sense. The proof of the design came

to us when we attended thoe Solar lLeating Contractors' Review in New Orleans

t ; last year. After listening to inaumerable puapers and talking to a lot of
= people, we realized that e had rade the right basie decisions.
.
o 4 . . . '
L ‘ One problem that didn't gon solved ot the desinn state or at the Contractors

Review was how to attach the colleciors to a rool and still maintain woter
tight dintegrity. A 50 deoree rooi presents sone ditficult working conditions
at best, then add an arra, ol 176 solar collectors with the necessary piping,

then filgure out, if you will, how an owner would cvver repair a rool lenlk.

The answer is that you build the yoof systenm o you don't have loeaks., We

worked both sides of tho stroot on this probics, with designs being

|
-
3

considered and rejected, until the architect {inally desipgned a special

bracket to support the collector arviy soveral dnches of £ o the roof systen.

; The brackets were manufactured, hot Jdip galvanizal; then installed on the
; roof as the shingles were Taid.  Eeeb brachot wes carefully flached Iu
)‘-'“
Coowd
g . 0,
N oy,
! J
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sheet lead as it vas Instalted, The use of the backets materially reduced

the nutmber of roof penetratlons and we Lthink will work az expected,  Time

will tell!

A number of problems had to be satved during waustruction, after owner,

architect, enginecer and contractor had a Tirst Lond look at vhat thoe systems

wvere being required to do.

follows:

1.

Collector piping and interconocelions woere changed as follows:  Size
of panel-to-panel cad panel-co-header comoctors = 3/8" instead of
172", pProvided autowu ic air vents at high points of return Lheaders,
relicl vilves on cach supply and return headers, shutoff valves at
cach headsy coang ot iop to rise, wprore-head balave iog cork at coach
return header conasction to wain, and sivht glass in each retorn
header.  Allowance sude for cupansion/eopt ract ion by addition of

compensators, agchors, and guide rin:s,

Storage tank connections: Added avtomtic fill valve and backflow

proventer.  Added taps for fature subsystoms (domostic water heating).

Insulation:  Calted for insulative abd pioe and Piocings in i
coltector array.  Added insubation to saddlbes supparting the sliovaze
tank.

Changes to control sequance.

The problems that required our attention are as

I Y



Differential Temper:ture Controls

a,

e e A ¢

C.

Installed a high temperature sensor within the collector en~-
closure. This required the removal of the window of one col~-
lector. It may have been easier to work on an end unit, but

it would also be farther away from the control lines, so we
used one of the collectors next to the center space. The
sensor should be in the top unit of the vertieal pair,

We installed a spare sensor in case we have trouble with the
first, one. We may also neced a third sensor to accomplish the
purge controls -~ thig will depend on the versatility of
Johnson's components,

The low~temperature sensor should be lacated near the bottom

of the storage tank rather than at the top. One possible way
to do this without violating the coating of the tank is to in-
stall a tee in the "dump" connection and insert the sensor
through the straight part of the tee into the tank. The "dump"
pipe can then be yeconnected to the side outlet of the tee. A
second choice would he to install the sensor in one of the pipes
at the bottom of the tank, as close to the tank as possible.
The controls should be set to start the pump when the differ-
ential between the two sensors is 18°F.,, and to stop them when
the differential is 5°F. The opinion seems to be that for
normal operation, pumps "A" and "B" should start simultaneously;
and that they should start on differential only, regardless of
the collector temperature.

NOTE ~ System changes resulting from the correction of the con-

trol problems and other considerations dictated the revision
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to pump sequence operation described in the introduction

to the Maintenance Section of this report.

Purging

3.

a. the sensor which starts the purge unit should be located on
the downstream side of the three-way valve. This is particu~
larly important when the valve is modulating as opposed to two-
position,

b. The purge fan should start before the three-way valve is fully
open, otherwise, the valve will tend to open fully rather than

to modulate.

C. A sensor in the collector plate (see item 4a above) should

start the purge unit when the plate temperature reaches 22777,
regardless of whether the pipe sensor is calling for purge. Also,
pump "A" should start whenever there is a call for purging,

regardless of the differential temperature.

Due to an error in calculations, the size of piping in the solar loop
was noted l%" instead of 24%"; and that in the exchanger loop was noted

2" instead of 3". These sizes were changed before installation began.

Expansi¢n tank capacities were genera11y~tdo small. We increased
capacities of the system tanks and of the solar loop tanks. A tank

for the exchanger loop was not considered necessary, therefore, we

omitted it.

Special attention should be given to selection of storage tank lining
as many of the linings on the market will not maintain their integrity

at temperatures above 180° or so, and these temperatures can be
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attained in the tank under some conditions of operation. The lining

in the storage tank used for this project will maintain its stability

to 180°, This tank will be monitored to see that the lining stays

intact.
Accessories: We are considering installing facilities for transferring
glycol solution to storage tanks for summertime, and for re-charging

the solar loop at the start of the heating season. We should also

have glycol-testing equipment to monitor the anti-freeze capabilities

and especially the condition of the inhibitors.




PROJECT DEVELOPMENT MILESTONES

MAY, 1977
The Energy Resources and Development Administration (ERDA) anounced

that the Visitors Center had been one of 80 sites selected under the

second cycle of a five iear demonstration program,

JULY, 1977

stephens College and ERDA signed cooperative apreement No. EG-77-A-01-4084
which stipulates that ERDA will pay $88,118 towards the cost of the

solar systen, This represents about 68% of the estimated cost.

SEPTEMBER, 1977

The Final Design Review of the project was hald on thz Stephens College
campus. Those in attendance included representatives from the architect,
the engineer, the owner, the government and a private consulting firm

erployed by the government, Planning Research Company,

OCTOBER, 1977

Construction bids for the Visitors Center were opened and the contract
was avarded to the low bidder, the John Epple Construction Comnany of

Columbia, Missouri. The low bid was $723,000,

NOVEMBER, 1977

Construction started., Footing and foundation poured, uunderground

utilities started.

-
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DECEMBER, 1977

The solar storage tank delivered to the job site and set in place.

First floor deck poured.

JANUARY AND FEBRUARY, 1978

The job was shut down because of severe cold weather.

MARCH AND APRIL, 1978

Brick and concrete work progressing zfter a ten week shutdown,

MAY, 1978

Brick and concrete work completed and roof structure in place.

JUNE, 1978

The special brackets to hold the solar collectors heing installed

and flashed as the roofing goes in place.

JULY, 1978

The collectors installed and connected.

AUGUST AND SEPTIMBER, 1978

The interilor finishing procoss in procress.

0OCTOBER, 1979

The collectors filled with witer-ethylene glycol mix. The system

elrculdtes and works, but no controls are inatalled,

1
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NOVEMBER AND DECEMBER, 1978

Painting, carpet installation, testing of the solar system and
miscellaneous mechanical work in progr~=ss. Onea floor of the bullding

was occupied, starting on December 26,

JANUARY, 1979

The building is essentially complete, and we are experiencing our
first problem with temperature controls, Representative from NASA,
the architect, engineer, owner, control contractor and the mechanical

contractor met on January 10 and 11, 1979 to work on this.

FEBRUARY, 1979

The building construction is complete and all of the contractors'
men are off the job. The owmer has occupied all parts of the building,

Control problems continue.

MARCH AND APRIL, 1979

The solar system performs well, but parts of the controls are being

orerated by hand., The buillding was dedicated April 20, 1979,

MAY, 1979

Through the combined efforts of the angincer, the coatrol contractor

. and NASA personnel, the control system is now working as designed. Sorz

sensors had to be relocated, some errors in workmanshlp corrected and
some piping added, in order to correct the deflciencles, The system

was drained for the summer on May 30, 1979,

o 12

e - aa



e T

T £ O N 13

JUNE, 1979
The architect has certified the building as substamtially complete

and the solar system is declared operational as of June 30, 1979,

13
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PROJECT SUMMARY

GENERAL INFORMATION

OWNER: Stephens College
Columbia, Missouri 65215

ARCHITECT: Sovik Mathre Sathrum Quanbeck
Northfield, Minnesota 55057

MECHANICAL ENGINEER: Lewis D, Freedland Company
Minneapolis, Minnesota 55416

GENERAL CONTRACTOR: John Epple Construction Company
Columbia, Missouri 65201

MECHANICAL CONTRACTOR: Drummond-Officer Mechanical Contractors
Columbia, Missouri 65201

FLECTRICAL CONTRACTOR: Richardson Flectric, Inc.
Columbia, Missouri 65201

PROJECT MANAGERS:

Stephans College Marion Henley

NASA/MSFC Daniel F. Henry November '77 to May '79

NASA/MSFC Charles L, Greer May '79 to ;;resent:
OPERATIONAL DATE: June 30, 1979

CLIMATALOGICAL DATA

LATITUDE: 380 58' N
HEATING DEGREE DAVS:

Yearly 5,045

January 1,515
AVERAGE TEMPERATURE:

Summey 72° F

Winter L3° F
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CLIMATALOGICAL DATA = Continued

YEARLY SUNSHINE:
PEAK DAILY INSOLATION:

SOLAR COLLECTORS

COLLECTOR MANUFACTURER:
COLLECTOR MODEL NUMBER:
GLAZING:
TILT ANGLE:
AREA:

Gross

Net
ABSORBER COATING:

SOLAR ACCESSORIES
CONTROLS :
PUMPS & VALVES:
HEAT EXCHANGER:

FLEXIBLE COMNECTIONS:

BACKX UP SYSTEM

BNILER:

FUEL:

602
3,180 BTU/Pe2 June 21

Honeywell/Lennox
LSC18~1S
Single

50 Degrees

3,270 square feet

2,710 square feet

Black chrome on brighc nicke!

Johnson Controls
Bell & Gossett
Bell & Gossett

Aeroquip fiFC252 silicone hnses with pre-formed
spring wire clamps.

Weil McLain, Tyne EGH, Series 2

Natural CGas

15 -
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COST SIMMARY

This building was placed on the market for competitive bids in
October, 1977. Four bids were received and the low bid of $723,000 for
the building, including’ the solar system, was accepted.

The solar system cost is computed as follows:

? é General construction $ 12,020
| Electrical work 570
Solar collectors 45,950

| Mechanical construction

a) Equipment, including purge unit,
storage tank, thermometers, relief

: valve, etc, - 17,160
; b) Plipe, valves anl fittinps 7,961
c¢) Imsulation 11,700

d) Temperature control 18,700

e) Labor 26,478

Mechanical change order number 1 5,950

TOTAL $145,489

i
16
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OPERATIONAL DATA

Although this project was not declared operational until
June 30, 1979, the building was occupied about January 1, 1979
and the solar system was in use.,

For comparison purposes, we have a building on our campus,
Smith Hall, that is similar in size to the Visitors Center, and
the uses are nearly alike. In fact, Smith Hall was built in the
middle 1940's by the same contractor that constructed the Visitors
Center. The major differences, other than the solar, is that
Smith is not nearly so well insulated,

Here are the natural gas costs for the two buildings.

Natural Gas Costs

Visitors Center Smith Hall
February, 1979 8 202,74 $ 718.85
March, 1979 122,61 595,61
April, 1979 72.71 354,63
May, 1979 39,82 119,40

SAGE 19
3 i‘f‘i\h AL
17
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ACCEPTANCE TEST PLAN

I. General Da2scription

1.

11, Leal

1.

This is not a fully-instrumented installation, and thermodypamic
performance tests will not be required. Tests shall be performad,
however, to assure that there are no leaks in the system, that

the systems and equipment perform as designed, and that design

flow rates of the media are achieved. )
-

The hydronic installation consists of the following systems:

A. Outdoor Solar Loop, including Collector System, pipinz,
and Purge System.

B. Solar Tank Circulating loop, including Storage Tank, Heat
Exchanger, and Plping.

C. Indoor Solar Loops, including the Fancoil System (Motel
Room:), aud the Upstream AU colls (Olhor Aveas).

b, Boiler Loops, ineluding Divector Radlation (Fincoil,
Convectors, and Unit Heaters), the Fancoll System, and the
Downstream AHU Coils.

. Chillced Vataer Leop

Adjustrent andg Calibration of control instruments and systems

will be periorned by Johason Control Co., and is therefore mentioned

briefly herclin, where it poertains to adjustments by thoe

Mechancial Contractor.,

i desting

ALL hydrovie gystems shill be tested with a hydrostatie pressuere

of 60 psi. for a period of 24 houcs,  Lf any drop dn pressure

oceurs, the Jeaks shall he tocated and repaiend; and the tost

18
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shall then be rcpeated until there are no leaks.

During the pressure tests, isolate the solar storage tank

and any other equipmen:;not designed to withstand this pressure.
Lock all relief valves, vents, etc. which are designed to open
at less than 60 psi. If the solar loop is tested during periods
of solar radiation, caution must be observed to prevent rupture
of the pipes. In this case, the relief valve shall be set at
60 psi., or the test performad for a shorter period at night.
After testing has been completed, the systems shall be cleazned

and flushed as described on Page 206 of the Specifications.

I1I. Filling of Systems

1.

3.

The outdc2r solar loop shall be filled with a 50/50 solution of
water and Jowtherm DRI ethlyene glycol., The remaining systems,
including the boiler, storage tank, piping, etc., shall be filled
with soft water,

All air vents shall be opened during filling to remove the ailr
from the systems. After filling, the media shall be circulated
through the systems at maxirum flow rates, and all manual air
vents shall be opened periodically to eliminate any entrained air.
Adtust the water level in the compression tanks to approximatel&

2/3 full.

1v. Outdoor Solar Loop

1.

»

These adjustments must be made during a peviod when the solar
radiation is adequate to ralse the temperature of the solution dn
the loop. Caution must be cxcercised vhen working around the
collectors and piping, as very high temperatures may be present

on the metal surfaces,

19
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2. Adjust all relief valves to cpen at 20 psi. Open all gate
vaives and squarshead cocks. Start up Pump "A".
3. Using a surface pyranometer, measure the temperature of the fluid
in the return mains at the point just before they connect Lo the
bulk header (vertical main), Adjust the squarve-head cocks until
the temperatures at these six polnts are equal.
4, With pump "B" shut down, allow the collector water to rise to
200°F., and adjust the Purge Unit to start at that point,
S. Place the controls for Purps "A" and "B" in the autonatic mode, .
ancd then adjust the controls to start the punps when the temperatus.
in the solar fluid reaches 100° ¥., and to stop them whea the
teriperature falls below that point,
v. Selaxr Yank Circulating Loop
1. Wita Pumps "A" and "B" running, and during a period of high solar
rattation, shut of [ tho downstivean systems boyond the tenk, and
allow the wvater temperature ian the tank to vise. Adjust the
erargeney dusp valve to open at 2109, Sot the reliel valve to
open at 5 nsi,
2, Chick the antomatic fill valve, and adjust to matntain full water
{ level in the tank.
Vi. Iandoor Solar Losps
1. Start up Ponp "C'M. o Adjust the punp controls so thot this pump )
% ylll run vhesesver the tomperature of the wvater fn the tiak is
% 90" . or hicher, and will stop when that temperature drops below
) 90° ¥,
)
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2. Open all Fancoil and AU coil control valves to fully open
position. BSee that all shutoff valves, square-head cocks, eotc.
are open. Posgition the three-way changeover valves in the
fancoll loops to the "solar" position, as opposed to the "boiler"
position.

3. Adjust the circuit-setters as follows:

Fancoil Units "A", ecach —m=c-weomcnmmas 1.05 gpm
Fancoil Units "B", each ~—+-=~wr——eme—w 1,22 gpm

’ Foncoil Units "C", each =~em—mecmmem—— 1.79 gpm

AHU 1 Upstream Coil ~m=remme—mme—oe——— 9.91 gpnm

AHU #2 Upstream Coil ~—w=meemmmme—————— 16.60 gpn

AlU #3 Upstream Coil ~m—emmmmmmmm————— ~ 4,20 gpm

cﬁﬂKS“ﬁggjcﬁjpjﬁnrp Shut off flow to all direct radiation, fancoil unite, and AHU's.
20O

Adjust the Pressure Regulating Valve wn the ¥Fancoil Loop to open
at this condition. Crack open a valve In any of the fancoil units,

and adjust the PR, Valve to close as soon as flow oceurs in the

@ systom,

VIY. Foiler Loops
1. Shut of f Pump "€", and start Pump "D". Adjust poap contrels for

Pump "D" so that it will start and run whenever the outdoor

0O
temperature falls below 657 Y.

2. Posit iun the three-way changeover valves in the fancoil loop to the
"boiler” position, Open all control and shutoflf valves in the

dircet radiation, fancoil mits, and AIM'G 1o the fully opoen

EE; position. Adjust the circuit-setters in the AU Downstrenm
? . Cails as follows:

: AT ] e e i e (0, 80 g1

P ABU 2 e e e o e 11,48 npo

'3 . L B e S L P § IRETY PP

z

i

!
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VILL,

3.

Observe the flow rates to the fancoil units at this condition,

and record them, but do not change the position previously set

for the solar water.

Using the pyranometer, adjust the aquare-head cocks at the direct
radiation sc that a temperature drop of about 20° F. occurs across
each unit of radiation when the building Is cold, and all thernostats
are calling for heat. After the radiation has been adjusted,

return to the AYU cotla, aund rabe a final adjustnent to the flow

rates listed {n iten 2 ahooe.

Chlilled Water Loops

1.

3.

4.

’

Pos it ton the nu:u“a;[r valves at the Poancoll Unfts to full
cooling, thrt is, open to the chilled wator wains,

Start up the CHillee ond Pumy "0, Adjust the controls for this
punp ond Chiller so thit they will start on a call for conliag
froa any of the aine Faacoll lnits,

Adjust the circeit-setter in the ehilled vater main to a flov
rate of 9.48 ;p-.

shat off all flov to the Fancolil Units, aad adjust the Pressure
Regulating Voive so that it will open at this condition.  Crack
the valve at ouv of the Fanecoil Upits, and adjust the LR,
Valve ao that it will close as soon as flow 18 rvestored in

the ehilled water syal e,
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~ 2306 N. OAKLAND GRAVEL Q) P.O. 935, COLUMMIA, MISSOURI 6520! 314-449-057)
{ 314-449-0840

September 1, 1979
RESULTS OF ACCEPTANCE TEST PLAN
SOLAR HEATING SYSTEM DESIGNED
. STEPHENS COLLEGE VISLiTORS CE&TER

COLUMBIA, MISSOURI

. LEAK TESTING
- ' 1. The solar loop was hydrostatically pressure tested at 60 psig which

included the collector system and purge system for a period of 24 hours. All
lcaks were repaired.

2. The solar tank circulating loop including the heat exchanger, pump
and piping but excluding the solar tank was hydrostatically tested at 100 psig.
All leaks were repaired.

( 3. The indoor solar loops including the fan coil system (Motel Rooms)
3 and the upstream AHU coils (other areas) was hydrostatically tested at 100
i ‘ psig. All leaks were repaired.

4, The boilasr loops which include all fin tube radiation, fan coil units,
convectors, downstream AHU coils and unit heaters were hydrostatically tested
at 100 psig. All leaks were repaired.

T Py T Ml SR TP SR T T

5. The chill water system piping including the chiller and fan coil umits
were hydrostatically tested at 100 . sig. All leaks were repaired.

After testing of the above systems cleaning solution was circulated throughout
the above systems and flushed out with clean water,

CONTROL SYSTEM

X ; Temperature control system was installed by Johnson Service Company. Upon:
P completion all controls were calibrated and tested. Also spot check were made

during heating season to adjust to conditions to the satisfaction of the engineer,
owner and accupants.,

CHARGING SOLAR LOOP

Outdoor solar loop after being cleaned, flushed and tested was filled with
50~-50 solution of soft water and ethlyene glycol by opening the air vents at all
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2306 N. OAKLAND GRAVEL P.O. 935, COLUMBIA, MISSOURI 6520) 314-449-0571
314-449-08406

Page 2

high points and allowing the system to £ill slowly eliminating any air in the
systenm,

The upper relief valves at the high points were set to relieve at 35 psig
while the lower ones were set at 50 psig.

SETTINGS

The temperature in the solar loop where the individual return mains connect
to the common return header was adjusted so the temperature was the same at all
points.

The purge unit was set to come on at 200° F.

Controls for circulating the solarowater through the heat exghanget and
the solar tank is set to come on at 105 F and to shut off at 100 F,

The emergency dump valve on the storage tank is set to open at 210° F
and the automatic water fill valve is adjusted to maintain full water level
in the tank.

The relief valve on the tank is set to relieve at 5 psig.

Controls are set to circulate water in the indoor solar loop when the
temperature is 90  F or above in_the storage tank and circulation will stop
when the temperature is below 90 F,

Boiler loop is set to circulate when the outdoor temperature falls below .
65° F, Chill water system is automatic and will maintain water temperature
of 45° whenever one or more of the nine (9) fan coil units call for cooling.
The circuit setter in the chill water system is set to a flow of 9.48 GPM.

Water balance test have been completed and is shown on data sheet attached

herein. The balance sequence was done in strict accordance with the engineers
instructions and procedures for this job.

24
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Off'cer MECHANICAL CONTRACTORS, INC.

?.0. 935, COLUMBIA, MISSOUR| £5201 314-449-057)
314-449-0840

drummond

2306 N OAKLAND GRAVEL

STEPHENS COLLEGE VISITORS CENTER
COLUMBIA, MISSOURIL

SOLAR HEATING SYSTEM FOR SPACE HEATING

This is to certify that this project was installed and the performance of
the system balanced and adjusted in strict accordance with the design data
available to us by the architect and engineer and also with recommendations

received direct from NASA through the owner.

CERTIFIED BY

: DATE September 1, 1979
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Visitors Center Heating Svatem Di e
o eating oystem Liagram ' |
Facts In Brief _ |
| PR
i !
‘ /‘ chit¢ct: Sovik Mathre Sathrum | ‘ ' |
: .anbeck of Northfield, Minn, A | | l |
Mechanical Engineer: Lewis P. e vent [ m = >~} t |
Freedland Company, Columbia, Mo. »ir handiing | gnil haatars |
: Contractor: John Epple Construction ypicen : | Clymean |
Company, Columbia, Mo, iy '
Operational Date:  January 1979 1 { 1 : Y
Latitude: 80°58"N Y | |
Climatic Data: 3 ey vaive cha%onm | : expansion '
Heating Degree Days 5,046 )i valve RN ook |
- Average Temperature 1 expanain T8 @ -
; Summer 72°F y i e B A loman | l
Z ‘Winter 43°F A , [ :(mage . ' I
© « Solar Energy System: expa """'“"[ Vol e ]
A T heat —1 I I
ik Collector o exchanger !
Type: Hydronic Flat-Plate Y o ,,,a,n } |
Area (sq. ft.): 2,710 net 3,270 gross &) NOTE pume damp | _‘ 3 way change- JI
X Manufacturer: Honeywell/Lennox | X,,,, S04, bisiost punpsto unony Rl
. Storage
i “Type: Water When not enough solar energy is available designed for energy conservation with
i Capacity: 5,000 gallons to heat the building, a boiler water circuit ‘U’ = 0,057 walls and ‘U’ = 0.0198 roof
f Description: is automatically employed. The collectors with triple glazed fixed glass and double

'I’he solar collectors are single glazed, filled  are integrated into the building design and
y h a 50/50 solution of water and ethylene  are flashed to provide a first line of weather

)l and are designed to handle about proofing. The roof is asphalt shingles, 30
JO percent of the heating load. The pound felt an:} plywood deck under the
control system is completely automatic. collector supports. The building is

31

glazed operators with integrated metal
blinds (U’ = 0.58). This means that the
building will use 55 percent of the energy
required to heat a conventionally designed
building in this area.
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STEPHENS COLLEGE VTSITORS CEXNTER

The carera

is facing north-east

Exterior view.
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STEPHENS COLLEGE VISITORS
An interior view of
the guest room area
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ORIGINAL ) A(‘vl",’ I%
OEF POOR _QL'ALH_\.

STEPHENS COLLEGE VISITORS CENTER
June, 1978 - View of the special roof
brackets for mounting the collectors
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PART 11 MAINTENANCE
OPERATION AND MAINTENANCE INSTRUCTIONS
SOLAR HEATING SYSTEM
VISITORS CENTER - STEPHENS COLLEGE

COLUMBIA, MISSOURI

The building is primarily heated by a solar-heated hot water system
with the hot water being supplied from solar collectors mounted on the
roof. A gas firc! hoiler located in the basement is used as supplement
and back up to the solar system. The hot water is located in the base-
ment Equipment Room,

The heating cycle starts with transfer of heat from the sun to the
solar collector on the roof. This is transfered to an ethylene glycol
solution cirrulated through the collector, to the basement and through
a heat exchanger. The circulation is done by a circulating pump located
in the basement. The ethylene glycol system is a closed system with relief
valves located on the roof.set at 50 PSI in case of overheating. An expan-
sion tank is located in the basement Equipment Room to allow for expansion
and contraction of the ethylene glycol. The solar circulating pump *'A"
starts when the collector temperature reaches 105° F. The pump will shut
off when collector temperature drops to 100° F.

The heat exchanger located in the basement Equipment Room is supplied
heat from the solar system. This heat is taken fro? the heat exchanger by
circulating the water from the 5,500 gallon storage tank through the heat
exchanger by pump "B". Pump “B" will start circulating when the temperatur

in the heat exchanger is 10° above the temperature in the storage tank and

1~
~J



will shut off when the temperature drops below the 10° difference. An
auotmatic fill valve maintains a specified water level in the storage tank.
Should the water in the storage tank rise above 200° F an automatic dump
valve will release the water to the drain allowing the make up water to

enter the tank and cool it down.

When the outside temperature drops below 65° circulating pump "'C"
will circulate water from the storage tank throughout the building. Solar
heating is supplied in the building by fan coil units and air handling

: ; units. Also when the outside temperature drops below 65° the boiler is

engaged and circulating pump "D" is ready to be used in case the temperature
3 f in the solar storage tank is below normal usage.
The area supplied by air handling units have a solar hot water coil,
a boiler hot water coil and an air conditioning DX coil. The temperature
controls are automatic and.will adjust to which ever system it should use.
The area supplied by fan coil units are also controlled automaticzlly
and three way valves located in the piping in the Equipment Room will
dictate which system, solar or gas boiler, will be used depending on the

" water temperature in the storage tank.

48
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START UP IN FALL OF YEAR

NOTE: Refer to "Procedure for Filling Collectors" (page 55 of instruc~
tions) for additional information.

1. Close all drain lines on all heating units and main piping systems.
2. Close all by-pass valves on make up PRV's,

3. Open vent valves at all high points.

R ETE

. 4., Open éll valves between pumps and systems.

5. Clean all strainers in piping system. Remove strainer and blow out

; with air. Make sure all openings are clean,

w e sy S

6. Clean or replace all filters in air handling units and remote room

units. Throw aways should be replaced; permanent filters to be washed and

? : sprayed with oil. This should be done monthly during operation.

7. O04il pump motors; use SAE 30. O0il approximately once monthly using only

[

few drops.
8. Tighten motor belts. 'V" belts should be kept only tight enough to
| prevent serious slipage or squeaking under start up. Increased tension will
' only put undue burden on the bearings. Tension should be checked monthly
and slack belt should be taken up.

Proper tension is indicated when about one pound of pressure on the top
; of the belt, halfway between the pulleys will depress the belt approximately
: . one inch.

: f ' 9. All packing on valves should be inspected and replaced if valve appears

‘; : %

to be easier to turn than normal. ‘

10. If any leaks were observed in the system during previous use, these leaks 1}

should be repaired before start up.
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11. Fill solar loop to collectors.
A. Use 50-50 solution of ethylene glycol and water.
B. Fill from low point to allow air to rise to top without trapping.
C. When solution reaches high point shut vent valves. All air should
be gone from system.
12, Fill solar storage tank by using the by-pass valve around the auto
f11l, When the tank is almost filled close the by-pass valve and put the
automatic £ill in operation.
13. Place the disconnects on puvmps A, B, C and D in ON position.
14. Place temperature control system in WINTER position.
15. As the pumps circulate throughout each system openthe bleed valves at
the high points to allow the air to escape.
16. Make sure the expansion tanks in each system is 607 full of water and
40% full of air. If tanks become water logged drain off enough waéar to
allow the proper air cushi;n.

17. Place disconnects and starters in ON position on all air handling units

and remote room units. Make sure the temperature control system for each

: system is in the WINTER position.

18. Start boiler by making sure system is filled with water. Close all
drain lines before filling.

19, Open main gas valve to burr>r and light pilot,

20, All exhaust fans are started automatically by placing switches in ON

position.
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21, Refer to the automatic temperature control diagram lecated in base-~

ment Equipment Room should there be an area not within the comfort range.
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SHUT DOWN SOLAR SYSTEM DURING SUMMER

NOTE: Refer to "Procedure for Draining Collectors" (page 56 of instruc-

tions) for additional information,

A. Place START-STOP and disconnect switches on all pumps in the OFF
position.
B. Place temperature control system in SUMMER position.
C. Connect hose to drain valves for collector system and drain ethyiene
glycol solution into containers to be used next heating season.
D. Open vent valves to allow easier draining of system.
E. Draining of solar tank and hot water system can be done by opening all
dvain valves at the low point and running water into drain, It is proper
to leave water in the inside heating system throughout the year. Draining
would be at the option of the owner.

Start up of air conditioning system ¢an be accomplished by placing
all temperature control switches 1i.: the SUMMER position. The system is

fully automatic and will fbnction without full supervision.
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MAINTENANC!.

DAILY CHECK LIST
. 1. Inspect each fan for abnormal noise or temperature,
2. Inspect pumps for abnormal ncise or temperature.
3. Check thermometers and gauges on all systems for abnormal conditions.
4. .Inspect penumatic control panels for abnormal pressure indications.
5. Check pressure reducing valves for normal operation.
] WEEKLY CHECK LIST
: 1. Check expansion tank for proper level.

2. Check storage tank for proper level.

) 3. Check all strainers ahead of pumps to be sure they are not clogged.

4. Check storage tank for proper level.

MONTHLY CHECK LIST

1. Check should be made on all packing of all pumps. The packing
should be tightened as required. Any replacement of packing material should
be done in the off season if possible.

o 2, Check the air compressor monthly for proper oil level and drain

water from tank. Remove intake filter and clean by blowing out with compressed

air.

3. Air handling equipment and remote room units should be checked for

filters, Clean or replace depending on judgement.

. 4. Collector system on roof should be inspected for leaks. This can

[ & ]
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be done by looking into the gutter at the lower part of the roof. The
ethylene glycol will leave a discoloration which will indicate a leak -
somewhere in the system. To locate it from this point, start with the
relief valves to see if they are leaking and then investigate the connect-
ing hoses to each collector.

5. Check freeze protection temperature of glycol solution and add
ethylene glycol as required. If refil requirements are excessive, check
for leaks.

YEARLY CHECK LIST

1. Disassemble and clean tubes in the instantaneous and storage water
heaters.
2. Pull and clean every strainer; those ahead of pumps, control val-
ves. Tag each strainer with date cleaned. T
- 3. Inspect and lubricate all control valves and motors.
4. Check all valve bonnets for leaks.
5. Check all gauges for calibration.
6. Check thermostats for calibration.
7. Check ph factor of glycol solution and neutralize as required to a

ph of 6.7 to 7.4. .
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STEPHENS COLLEGE VISITORS CENTER
COLUMBIA, MISSOURI
PROCEDURE FOR FILLING COLLECTORS - ROOF & EQUIPMENT ROOM

SYSTEM "A" (PuMP "A") .

1. Connect hose to submergible sump pump.

2. Lower pump into 50-50 ethylene glycol solution in 55 gallon drum °
located in Basement Equipment Room. Drum has top cut out of it.

3. Connect other end\of hose to bottom connection of Airtrol fitting
in System "A" located at south end of large storage tank. Make sure
solution enters system on suction sid2 of system pump "A",

4., Open valve between hose and Alrtrol fitting.

5. Close all drain valves in System "A",

6. Make sure all valves in System "A" are open to allow circulation,
especially the triple duty valve on disconnect line of pump WAY,

7. Open both air cocks at peak of roof outside,

8. Open air cocks on purge unit located on flat roof.
9. Start submergible pump pumping into system.

10. Start pump "A".

11. As system fills to high points where air cocks are open a solution
comes out. Close air cocks.

12. Fill expansion tank in Equiment Room to 757 with solution,
13. When you feel system is full circulate system and once per day
for approximately one (1) week bleed out air and fill with anti freeze

at high point on roof with a bucket.

14. Provided the system is leak {ree the solution should not have to
be attended to for the season.
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STEPHENS COLLEGE VISITORS CENTER
COLUMBIA, MISSOURI
PROCEDURE FOR DRAINING COLLECTORS ON ROOF

’ SYSTEM "A" (PUMP "A")

1. Furnish four (4) 55 gallon drums with tops cut out in Basement .
Equipment Room. (This is if complete system is to be drained.)

2. Install hose to drain on return side of piping system, suction
side of pump "A" located in Basement. Run hose to one of the barrels.

3. Install hose on supply drain lines located above access panel
underneath eve about middle of buildiug outside south side. Run hose
through lower window to barrels in Equipment Room. .

4. Open drain valves and empty into barrels. Caution is necessary
in case barrels run over since complete system holds under 200 gallons.

5. Open vents on roof. Do not open vents or drains on purge unit,
6. Cover barrels with plastic.

7. 1t is important to leave vents and drain valves open while system
is drained down. If closed system will build up excessive pressure.

[l



..| 1. BACKFLOW PREVENTER INSTRUCTION MANUAL
s | ' . ‘Bulein No. BF-1A
; ’ - PACGE I ‘
" DmeA]d R

: OF. POOR QUALITX.

LAWLER
BACKFLOW PREVENTERS

* Reduced Pressure Principle Valves b
* Double Check Valves )

INSTRUCTION MANUAL
INSTALLATION TESTING » SERVICING * PARTS

r..l

| . Lawler Ruduced Zone Backflow Preventer Lawlor Double Check Backflow Preventer
, Catalog Number size ;. c.uloo Number ’ Size
} - T
without | Wwith Type, Without |  with Type N
f Stralner | Strainer | - NFT) Stralner | Strainer (NPT)
L 2 RZ-3 | RZ-3-S | Reduced zGhe % DC-3 | DC-3-S | Double Check %
RZ-4 RZ-4-S . Reduced Zone 1 DC-4 DC-4-S Double Check 1
RZ-5 RZ-5-S Reduced Zone 1% DC-5 DC-5-S Double Check 1%
RZ-6 RZ-6-S Reduced Zone 1% DC-6 DC-6-S Double Check 112
Rz-8 RZ-8-S Reduced Zone 2 DC-8 DC-8-S Double Check 2

| LAWLER ITT

FLUID HANDLING DIVISION
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INSTALLATION DATA

The Lawler ITT line of Backflow Preventers ara quality
engineered to offer the best products of this type in the
field of contamination prevention control. In order to
receive the maximum benefits from these products, It
is important that you: -

1. follow all of the local codes which may apply.
2. foliow the installation, testing and servicing in-

structions carefully,
. .
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i by o O . Drain Required
l & v - on RZ Modets Only
A |
| Figure 1

Installation Instructions
Double Check Modeis and Reduced Zone Models

1. The Lawler ITT Backflow Preventers may be in-
stalled either indoors or outdoors croviding the
ternperatures never approach freezing.

2. Both the Double Check models and the Reduced
Zone modeis should be protected on the incoming
water supply by a strainer. All of the Lawler ITT
models are available with such a strainer, if de-
sired. {See Catalog listings.)

3. Select a location which is readily accessible for
future testing, servicing, etc. A location such as a
drain pit or ground depression is not recom-
mended because of possible flooding. (See Dimen-

- sions on page 8.)

4. The Lawler ITT Backflow Preventers shouid be in-
stalled in a horizontal position wherever possible,
but may be installed in any position where the flow
direction would be downward. Check local code
requirements for any special situations.

5. On RZ models (Reduced Zone Type) make sure
that the discharge outlet from the Relief Device is

located at least 12 inches above the floor, drain or
ground. No piping should be connected to this un-
threaded discharge opening, (It is recommendad
that a controlled drain be located under the vent
port of the Relief Vaive.) If the Relief Device Is to
be discharged into auxiliary piping to a remote
drain, then there should be an air gap of at |east
4 inches between the discharge opening and the
auxiliary piping.

NOTE: During the normal operation of an RZ Model (Re-
duced Zone Type), there can be occasional operation
or dripping of the relief valve assembly. This can be
caused by sudden changes in pressures (from water
hammer, solenoid vaive closure, flush valves, etc.). A
water hammer arrester installed just upstream from the
source causing the pressure change will help to keep
this problem to a minimum.

If leakage is continuous then the relief valve or one (or
both) of the check valves may be fouled. (See Servicing
Procedures.)
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Hospitals, Institutions

Local codes will usually dictate whether the RZ (Reduced
Zone) or the DC (Double Check) models should be used.
in oach case the Backflow Preventer is utilized to prevent
conta'mlnaﬂon from flowing back to the potable water
supply.

Figure 3

PARALLEL INSTALLATION

Whare continuous flow may be required even during times
of servicing or testing, or where greater capacity than a
single unit may be necessary, then two units connected in
paraliel would be recommended, .

Figure 4

Industrial Plants—Plating, Pickling and Caustic Tanks
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Figure 8

Boiler Raom~Low and High Pressure Boilers

Sprinkling and irrigation Systems
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FIELD TEST PROCEDURES

The Lawler ITT Backflow Preventer devices offer a high
degree of safety in the prevention of contamination of
potable water. A backflow preventer can only perform
its intended function when the unit is in proper operut-
ing condition, ’

To insure proper operation, both Double Check Valves
and Reduced Zone Valves should be tosted periodically.
How often should this be done? Possibly once a week tn

~ once a month on systems passing large quantities of
. foreign materials; never less than once a year; and at

least as often as required by local coda

el

The following procedures for testing both the DC Models
and RZ Models utilize a commaercially available test in-
strument, but other types of pressure differential meters
or dual pressure gauges may also be utilized to accom-
plish the same purpose, Check locel codes for any
variation from these testing techniques. Make sure that
the testing instrument being utiiized ia in proper working
order and calibrated.

Test No. 1 and Test No. 2 apply to both DC and R2
Models. Test No. 2 applies only to RZ Models and may
be perfcrmed after first iwo tests, ,

—

g — -

l" o Bleec Valves ~—————p= ...'

r“ brancery
i
1 Figure 8
Control Valves ,
| MIDWEST
INSTRUMENT
vt Yoo | | MooEgw0
]
1 .
S . —1]
e
Tast Jocks )
"2
"
Check Check {
Vaive No. 1 Vaive No. 2
#1 Gate #2 Gate :
Vaive Vaive
' Backflow Preventer
—-—’
Warranty

Seller warrants for a period of one year from date of installation that the product is free from defects ir, materials and
workmanship SELLER MAKES NO OTHER REPRESENTATION OR WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING WITHOUT LIMITATION, THE WARRANTY OF MERCHANTABILITY OR THE WARRANTY OF FITNESS FOR A
PARTICULAR PURPOSE. IN NO EVENT SHALL SELLER BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES.
The limit of Seller's hablity for failure of the product i0 meet this Warranty shall be, at Sellar's option, to either repair or
replace the defective product Seller shall have no responsibility w hatsoevar for losses resulting from faulty instatiation,
improper application or misuse of the product, or from foreign maturial lodged beneath valve seats which prevent proper

tunctinning of any working part.



TESTING PROCEDURES

TEST No. 1

7 Purpose: To test No. 1 Check Valve for tightnoss against
reverse flow.

1. To start test, Gate Valve #1 should be open and
Gate Valve #2 should be closed,

2. All Test Cocks should be closed,
3. Install test equipment as shown in diagram with all

instrument Control Vaives closed. Hose to Test
\ Cock #4 should nof be attached at this time.
[ 4. Vent alr from hoses and yauge. (To vent, open Test

Cacks #2 and #3, open "“Vent" Control Valve, open
“High" Control Valve unti! air is expelled, and then
close. Open “Low’” Control Valve until air is ex-
lled, and then close, Alternately open and close
leed Valves expelling air in gauge.)

With both “High'' Control Valve and “Low" Control
Velve closed, note reading on meter,

6. If pressure ditferential shown on meter is main-
tained, then Check Valve No. 1 can be considered
“Closed Tight.”

7. |l pressure differential shown on meter drops, then
Check Valve No, 1 is “leaking.” (See Service In-
| structions,)

{ TESTNo. 3

Purpose: To test opcretion of Pressure Dilerential Relief
Valve which must maintain the zone between the two
check valves at least 2 ps/ less than the supply pressure.

1. To start test, Gate Valve #1 should he open and
Gate Valve #2 should be closed.

2. All Test Cocks should be closed.

Install test equipment as shown in diagram with all
instrument Control Valves closed. Hose to Test
Cock #4 should not be attached at this time.

4, Vent alr from hoses and gauge, (To vent, open Test
Cocks #2 and #3, open "Vent" Control Valve, open
“High" Control Valve until air is expelled, and then
close. Alternately open and close Bleed Valves ex-
palling air from Gauge.)

5. Open "High" Control Valve,

6. Open "Low" Control Valve very slowly until needle -
L on gauge begins to drop. Hold valve in this position
b until Differential Relief Valve begins to drip. Note
{ gauge reading at that moment. -

7. Differential Relie! Valve is operating properly il
gauge reading Is not less than 2 psi.

8. If gauge veading is less than 2 psl, then valve must
be dicassembled for inspection. (See Service In-
structions.)

61

TESY No. 2

Purpose: To test No. 2 Check Valve flor tightness against
raverse fiow,

1. To start test, Gate Vaive #1 should be open and
Gate Vaive #2 should be closed. Test Cocks #2 and
#3 should still be open and all instrument Contrel
Valves closed.

2. At this point, connect hose to Test Cock #4 and
open Test Cock.

3. Observe differential pressure reading on gauge. *

4, ep'en “High* Contro! Vatve and “Vent" Contro!
alve,

5. If gauge maintains pressure differential reading,
then Check Valve No, 2 can be considered “Closed
Tight.”

8. If gauge reading drops, then Check Valve No. 2 is

“Jeaking.” (See Service Instruction:).) .

ALTERNATE TEST PROCEDURE FOR CHECK
VALVES ONLY

NOTE: Can be utilized where no meter is avaiiable, but

this test procedure may not be acceptable o
local codes.

Purpose: To test No. 1 and No. 2 Check Valves for tight-
ness against reversed flow.

1. Using a 3 ft. section of hose, connact It between

Test Cocks #1 and #3.
2. Close Gate Valve #1 and Gate Vaive #2.
3. Open Test Cocks #1 and #3,

4. Slowly open Test Cock #2, Other than initial leak-
age, if there is no further flow from Test Cock #2,
then Check Valve No. 1 is tight.

5. If leakage continues from Tost Cock #2, then
Checl)c Valve No. 1 js leaking, (See Service Instruc-
tions.

6. Close all Test Cocks and place hose beiween Test
Cocks #1 and #4,

7. Open Test Cocks #1 and #4,

8. Slowly open Test Cock #3. Other than initlal leak-
age if there is no further flow from Test Cock #3,
then Check Valve No. 2 is tight.

9. i leakage continues from Test Cock #3, then
Checl; Valve No. 2 is leaking. (See Service Instruc-
tions.
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Figure ®

To Inspect Check Valves on DC and RZ Models

. Close gate valves on each end of unit.
. Remove square casting cover from top of Check Valve No. 1 cha:iber.

(Figur« 9.) Check Valve No. 1 is located on inlet side of unit.

. Carefully slide back stainless plate beyond the latch and slowly raise

plate and remove attached assembly along with the spring. (Figures 10
and 11.)

. Place the end of a screwdriver under upper lip of check valve seat,

and assembly should pop out Into chamber. Be very careful not to
scratch seating surface or nick soft seating disc. (Figure 12).

. Examine seating disc and seating surface for foreign materials or

damage. (Figure 13.) Replace seating disc assembly, if necessary. (See
Parts, Page 8.) If bronze body seat is damaged, then complete replace-
ment of Backflow Preventer is necessary.

. Check Valve No. 2 may be examined in the same manner. The séat-

ing assemtly can very easily be popped out of casting by pushing
through with a finger from Check Valve No. 1 Chamber.

. Toreassemble, first re-insert valve seating assembly.

NOTE: On RZ unit models, the Check Valve No. 1 spring is stainless
steel, and Check Valve No. 2 spring is bronze. These springs must not
be interchanged.

. Place one end of spring in housing of stainless plate assembly, and by

placing a finger under other end of spring, carefuily guide spring into
recessed opening on valve seat assembly. (Figure 14.) Compress
spring sufficiently to drop stainless plate assembly into chamber. (On
%" or 1" models, a screwdriver or long-nose pliers may be required

to replace spring.)

. With flat end of stainless plate pivoted on centerline of chamber open-

ing, push round end of stainless piate down onto casting and slide latch
into place.

. Center the stainless plate assembly, (Check again to see that spring

is still properly fitted into valve seat assembly.)

. Replace gasket and casting cover, replace bolts and tighten. Open

gate valves. Retest unit.

rdaat ®

Figure 12

Flgure 13 Figure 14
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OF POOR QUALITYX.

To Inspect Relief Valve on RZ Models

. Close gate valves on each end of unit.
. Loosen nuts on ends of Ya ” tubing and remove tubing. (Figure 15.)
. Remove the 6 bcits from end of Relief Valve.

h LW N -

. Remove housing cover, being careful not to damage diaphragm. (Fig-
ure 16.;

5. Firmly grasping the round flat metal plate, slowly pull complete as-
sembly straight out of base casting. (It is very important that the two
sets of guiding prongs do not scratch the seating surfaces.) Remove

Figure 15 spring. (Figure 17.)

6. Examine both the flat elastomer seat and the O-ring seat for signs of
foreign material or damage. Replace assembly if darnaged. Examine
Diaphtagm for signs of damage (See Parts, Page 8).

7. Also check stainless seat and O-ring bore for foreign material or dam-
age. Rolief valve must be replaced if either seat is damaged.

8. To reassemble, ‘irst apply a liberal amount of silicone grease into the
O-ring bore and in the stainless seat bore. Also apply to O-ring. (Fig-
ure 18.)

9. Place spring in end of seating assembly and very carefully slide as-
sembly into “asting.

10. Pushing the seating assembly all the way in, insert a %2” open end
wrench into the discharge opening of the Rellef Valve so that the
wrench locks the spring assembly in the compressed position, (Fig-

Figure 16 ure 19.)

11. While applying back pressure on the end wrench to hold spring as-
sembly in its most compressed valve closed position, place diaphragm
(concave side toward spring assembly) onto brass housing cover and
replace bolts. (Figure 20.) Continue to compress spring assembly until
all 6 bolts have been tightened. (Prevents slippage of diaphragm and
possible leakage )

12. Remove wrench. Replace %" tubing. Open gate valves. Retest unit.
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Figure 17

Flgure 18 Figure 19 (From below) Figure 20 (From below)
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2.
PUMPS, PRV, COMPRESSOR TANKS
AIRTROL FITTINGS, TANK CHARGER
TRIPLE DUTY VALVES

Because of copyright material, information on booster pumps bearing assembly,
service instruction, series "60" in-line pumps, compression tanks, Airtrol

; fittings, heat exchangers, reducing and balancing valves have been deleted.

; For information on these items contact Bell and Gossett-ITT, 8200 N. Austin
Avenue, Morton Grove, Illinois 60053,
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DIMENSTONAL DATA
SIZE " - " " " 1" 1" " T "
DIMENS ION 2 26112 3 4 5 6 8 10 12
A 1-3/4 1-7/8 2-1/8 2-1/4 2-9/16 2=3/4 3-1/4
B 2=27/32 3-1/16 3-5/1h 3-15/16 4-7/16 | 4-15/16 6-1/8 7-15/32 9-17/32
4 5-5/8 6-1/8 6-3/8 7-1/8 7-3/4% 8-1/4 9-7/16 11-1/4 12-3/16
D 8-15/32 1 9-3/16 g-11/10 11-1/16 12.3/ib 13-3/16 15-9/16 [ 18-23/32 J21-23/32
. E 4-1/8 4=7/8 5-3/8 6=7/8 7-3/4 8~-3/4 11 13-3/8 16-1/8
G 7=1/2 10 13
’ H 1-3/4 10-1/4 13-1/4
J 4-3/4 | S5-1/2 F 6 L 7-1/2 8-1/2 1 9-1/2 ]| 11-3/4 L4-1/4 17
K 5/8-11 3/4-10 7/8-9
L A ] 8 12
. M L-1/4 ] 1-3/16 - 1-3/32
N 1-5/8 1-17/32
P 7/16 9/16
R 652/ .649 W 775/ .77L .900/,896
S 5/16 3/8
BASE NO.~ 250 PSI} 7952 7953 7954 7935 7956 7957 7958 7959 7960
- 150 PSI§ 2148 2149 2150 2151 2152 1615 2154 2155 21506
. - 50 PSI§ 4909 44910 4911 4912 4913 4914 4915 7 4916 4917
- 0 PSY 4918 4919 44921} L9 A‘)ﬁ 4923 4,92/ 4925 4926
ASSEMBLY PART NUMBER
BODY CONPIC. 1l-Wafer 5-Lug
BODY MATL, P-Ductile Tron (Lug) 2-'vay Iron (Wafer)
BASE 1STEM MATL, 1-416 88 2-316 SS 3~Monel
PART Y1SC MA L. L-Duct. 2-316 8§ 3I=Monc) 4=Brz 5-NY-Plate 6-Lead 7-Alloy 20 8-lastelloy C 0-Duct./SS Edge
NUMBER RING MATH, 3-Phenolic

SEAT MATL.
|"\T TUAT 10N
M TUATION

L-Buna N 2-Blk. Neop, 3I-Hypalon 4=Viton 5-EPT 6-Nat. Rubber 7-White Neoprene
1-10 Pos. Leverlock 2-Thtlg, 3-Mem, Stop 5-8q. Nut 6-2 Pos. Leverlock 9-Less Handle
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PARTS ARRANGEMENT

COVER MOUNTING
GASKET SEAL

SCREWS (8)

ALUMINUM COVER FRAME

FLOW TUBE MANIFOLD

CABINET

RUBBER PADS (6)

GLASS COVERS (LSC18-1S COLLECTORS

PIPING HAVE THE OUTER GLASS ONLY)
CONNECTION L mpuLamoN
COPPER FLOW TUSES
MOUNTING BRACKETS (4) — ABSORBER PLATE
1-15116"
" (49 mm)
(256 mm)
318" = e S s i
{867 mm) et ; L T :
eE | A S . : £
- - — e e T— - — - - ®
t T S R R i e ; l’ 1 MOUNTING BRACKET
} e — | DETAIL
‘_“q — : — 7"1&10
) fad s % U
wmy | N\ RV
-15/16" s RS I e g S iz T DA Wt S AT B <15/
49 mm)™ L SUNTING (1624 mm) = 49 mm)
BRACKETS (4) TOP VIEW PIPING

CONNECTION
COLLAR

71-13/16" —e (22 mn‘)"*““*' - 36.7/8" ———————— e
- 7/8" (1824 mm) 78" ,7}‘ 34" /8" o b (911 mm) -l E E
(22 mm) (22 mm) *“9 Fl | g
i SR = ~
-1 o
(25 mm{ MOUNTING sl g 378
¥ —"BRACKETS (4) - gBesmm) i
il l‘ 12" 12" K] l- 5-116" |
e 70-1/16" (13 mm) - . (129 mm)
1":1 pamm) (1780 mm) -] a1 — 34118 et
(25 mm) |- 72-1/16" S0 RIS (25 mm) (867 mm)
: (o END VIEW

SIDE VIEW

68




1 - SHIPPING AND PACKING LIST
Package 1 ;' 1 Contains
1 - AssemF<5is solar collector

Il - SHIPPING DAMAGE
Civeck unit for shipping damage. Contact the last cerrierimmediately
if any damags is found,

FRAMING - FLASHING - COLLECTOR MOUNTING

mounting angle and piping sequence, This instruction outlines one
typical method of framing and installing the solar collectors, Other
designs can be substituted if the basic guidelines within the instruc-
tion are foliowed. Figure 1 illustrates a typical residential
application,

V -SOLAR COLLECTOR
The collectors must mount on s watertight roof, Roof construction

1 - GENERAL must be adequate to support the collectors and mounting frame.
These instructions are intended as a general guide and do not super- Solar collectors must be instalied with the flow tubes in the vertical
sedelocal codes. Authorities having jurisdiction should be consulted ’
befcre installation. 162-58" (4131 mm) —
2> 2 < é 2o 2 )
IV - APPLICATION DOUBLE ROW LENGTH
The consulting engineer, architect or dealer must determine the
solar collector application including number required, placement, ea-—86-1/2" (2197 mm)-—H
. SINGLE ROW LENGTH "X 4" SLEEPER
METAL FLASHING ASPHALT
S : l SHINGLES
~ LASPHALT FELT
ROOF SHEATHING
: 4 ROOF TRUSS
r— SLEEPER FLASHING DETAIL
. FIGURE 1 FIGURE 3
:
[ TRIM FACING (OPTIONAL)
‘F TRIM COVES -
OP A TS
(OPTIONAL) Ny
T TRIM (OPTIONAL)
1 ROOFING MATERIAL
; COVER FRAME
MOUNTING SCREWS
x 4" SLEEPER —_— y
18"
(3 mm)
euniocaifiiopniad o » & m
. g Y @soran cotecton)
: DRAIN HOLES g ' > m—
. ‘4——————48" (1219 mm)-——»{\‘\_
; "y g TRUSS RAFTER
; 2" x 4" SLEEPER SECTION A-A
. TYPICAL MOUNTING DETAIL

FIGURE 2

0
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position. Figure 2 illustrates details for a typical mounting frame.
Install the frame and solar collectors as follows:
1 - Center sleepers over trusses and secure to roof. Figure 3 shows
the sleeper flashed into the roof.
a - Length of sleepers raquired for a singia ro' v of collectors is
86-112 inches.

b - Length of sleepers required for two rows of collectors is
162-58 inches.

2 - Figure 4 illustrates typical framing construction for one row of
collectors. Figure 6 illustrates construction for two rows of collec-
tors. 2" x 8" dimentional lumber is utilized.

USE 2" x 8" DIMENSIONAL LUMBER
FOR MOUNTING FRAME g

SECURE BASE FRAMING TO
SLEEPERS WITH LAG BOLTS

DETAIL OF
BOTTOM

DRILL DRAIN HOLES OF FRAME

IN THE BOTTOM OF
MOUNTING FRAME
(34" on 24" centers)

\ ¢
e

~ MOCUNTING FRAME FOR SINGLE ROW COLLECTORS

“X" EQUALS NUMBER OF COLLECTORS
. MULTIPLIED BY 3 FEEY
R PLUS 8 INCHES

TRPPNORT SECPUCRN TP

inches |86-12{68-12|6-14/6-3/4(6-1.4{3/4

.- - mooen femmnee =+ e o e e

mm | 2197 1 1740 ] 159 [ 171 1169 1 19

FIGURE 4

A B | C ! D|E|F GH

inches |162-5/8] 68-1/2|6-1/416-3/4|6-1/4|2/14] 6 | 5

mm | 4131 {1740 | 159 | 177 { 159 | 19{152|127

USE 2" x 8" DIMENSIONAL LUMBER
FOR MOUNTING FRAME

BRILL DRAIN HOLES

IN THE BOTTOM OF - /DETAIL OF
MOUNTING FRAME e BOTTOM OF

{3/4" on 24" centers)

SECURE BASE FRAMING
WITH LAG BOLTS

MOUNTING FRAME FOR DOUBLE ROW COLLECTORS

“X” EQUALS NUMBER OF COLLECTORS
MULTIPLIED BY 3 FEET
PLUS 8 INCHES

TO SLEEPERS

DETAIL OF
MIDDLE
BASE FRAMING

FIGURE 5

A
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3 - Position first collector 4-78 inches from end of frame and then
maintain 1/8 inch between remainder of collectors. Refer to Fig-
ure 6. Secure coliectors 1o frame with lag bolts (4 per collector). i
desired the inside spacing could enclose the supply and return
header runs where thay penetrate through roof. .

NOTE - Solarcollectors can be piped individually as they are set or if
working area permits, piped after all coilectors are set.

4 - The tem:perature control system has a sensor which secures

directly to one absorber plate, Remove the collector frame from
desired collector and install the sensor in the center of absorber
plate. Refer to manufaciurer's installation instructions, Drill a
hole through collector cabinet and route wiring to sensor,

§ - Afterthe system has been leak tested and the insulation has been
instalied on outdoor piping, flash the frame and solar ccliectors
as illustrated in Figure 7. This fiashing prevents air flow around

. collectors minimizing convection losses, This trim can boit
directly to the collector frame.

118" (3mm) EXPANSION
TOLERANCE BETWEEN
COVER FRAMES

SPACE COLLECTOR 4-7/8" {124 mm)

SLEEPER

FROM SIDE AND SECURE TO
STRIPPING WITH LAG BOLTS

/ LAG BOLT \qi’

1(one per corne

T + DETAIL OF
INSTALLING COLLECTORS IN BASE FRAMING 4-7/8" __{ L MEUNTI'NG
MOUNTING FRAME (124 mm) FRAME SIDE
FIGURE §
SECURE 1” x 2-1/4" TRIM STRIPS —————P
BETWEEN COLLECTORS |
=
1" x 10 TRIM COVER 4 1" % & TRIM
: e Wy
SOLAR —
=7 gmgy. COLLECTOR S
SOLAR TR T i
- COLLECTOR, s J
SOLAR g /"'/w =
cou.ecmn
= = SLEEPER
. .? S COVER FRAME
Y MOUNTING SCREW
1 x 6" TRIM 7/(;'4 20 x 58 HHMS)
MOUNTING FRAME |
\
(1 x 10") TRIM covea—/ \
DETAIL OF GLASS
BOTTOM
SECURE TRIM TO COLLECTOR TRIM °°VE" 7 / 7777 (‘
WITH COVER FRAME
OO SRS \ =/ o o
BASE FRAMING—"< " FRAME WITH
WOOD SCREWS

INSTALLING TRIM FLASHING

FIGURE 7




PIPING

VI - PIPING FOR SOLAR COLLECTORS
A - Basic Piping Fundamentals
1 - Flared Connections
a - Cut pipe to size with a roller type tubing cutter, See Figure 8.

CUT TUBING WITH A ROLLER-TYPE TUBING CUTTER

FIGURE 8

b - Remove any burrs with «nife or reaming tool as shown in
Figure 9 ;

— 4
REMOVE BURR WITH KNIFE OR REAMING TOOL

FIGURE 9
¢ - Flare tubing with a flaring tool as illustrated in Figure 10.

INSERT TUBING TO DEPTH GAUGE

AND TIGHTEN THE FLARING CONE

FIGURE 10

72

d - Align parts as shown in Figure 11 and tighten using two
wrenches to prevent twising lines. Figure 12 shows cutaway of
flared connections

="

ALIGN PARTS AND THEM PUSH FLARE ONTO FITTING

FIGURE 11

amum
oy - S—

----..q..ll\-J“luul::/ g
" il

TIGHTEN NUT USING TWO WRENCHES

FIGLIRE 12
2 -Soldered Connections
a - Cut the pipe to size
b - Remove burr
¢ - Fit tubing into coupling maintaing a tight and proper clear
ance. See Figure 13
d - Use minimum 95-5 rated solder
e - Make joint using proper amount of heattodraw solder in joint
f - Cool and clean the joint with wet cloth

COUPLING
// 3

SIDE VIEW

MAINTAIN A UNIFORM AND

TIGHT CLEARANCE

FIGURE 13
B - General Guidelines

1 - Thesolarcollectors can be assembled in parallel, series or series-
parallel combinations. Figure 14 illustrates various sequencing
arrangements. The supply header is always positioned at the
bottom side of collectors while the return header is on the top.

NOTE For residential applications, no more than two collectors
should be connected in series

TABLE 1

APPLICATION SIZE

1-14" (38 mm)

[Single family heating and heating/cooling
Multifamily heating and heating/cooling
Commercial heating and heating/cooling

4" (102 mmy

3" (76 mm) _ |




N

N

et

—— o W

2 - Table 1 lists Information for sizing headers.
3 - Avold dissimilar metais. Where copper piping connects to dif-

ferent piping materials, dislectric inculating couplers should be

used to pravent corrosion.

o Rl
ElEl
|l £
L1 4 ¢l
— $ w71
r 4
i AmmI
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|
PARALLEL “Z” FLOW (2 ROW)

) N VSRR R SR i A |
¥, 2 P2
bl )l Nl 2 (il )
| =l 2 2 )l s 4

L B B S
e T I | e |

g i IE Lk WIE Z,
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pAIEANEI N %
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' # PARALLEL “C” FLOW (2 ROW)

r_r e >
> 1 e i1 3
G A G
2L £ 2| _«ll|l = 2
e BN HP =
{ PARALLEL “Z" FLOW (SINGLE ROW)
-
Z _I# 7,
Z Iz
Z 1%

L ]
\? é—e ARALI EL “C" FLOW (SINGLE ROW)

TYPICAL PIPING ARRANGEMENTS
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==z 1
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£ F - J
 y— S A |
ZIM 2200 2z = 4
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PARALLEL GROUPS IN SERIES FLOW
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FIGURE 14

C - Installation of Piping

1 -Remove 1 plug from errch end of solar collector.

’ - The collector either pipes to another collector or into a header,
The 12 inch copper tubing must be field provided,

@ -Figure 15 dlustintes two solar collectors piped in series. Install
" flare male elbowy at the bottom collector and a flare male
straight connection at the top collector,

b - A 3/8 inch sweat to 1/2 flare fitting must be soldered into each
header at 36 inch intervals. Install a flare male elbow at the
collector and conpect piping as shown in Figure 16, In a two row
parallel application, the return and supply headers can be piped
according to Figure 17 to minimize collector spacing.

3 - Fiouts the supply and return headers into the interior of building
a4 then flash completely to waterproof the opening.
ORIGINAL PAGE IS
OF POOR QUALITY
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TOP SOLAR COLLECTOR

]
' STRAIGHT FLARED CONNECTION

FLARED MALE ELBOW

S~~~ FLARE NUT
J@—-—-—-—zw' (610 mm)

6“

LR I F— oY

MINIMUM - XB —
122" (13 mm) TUBING FLARE NUT

I

.

BOTTOM SOLAK COLLECTOR

CONNECTING TWO COLLECTORS IN SERIES

FIGURE 15
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B - el et el

HEADER
SWEAT TO FLARE
CONNECTION
‘e 36" (914 MM) ———f
CO1 279 mm)- - >‘

‘ -t FLARED

— ; “MALE ELBOW
12" (13 mm) TUBING

FLARE NUT

CONNECTING COLLECTOR TO HEADER

IMPORTANT
STRAIN RELIEF LOOP
FOR EXPANSION AND CONTRACTION
FAILURE TO PROVIDE THIS LOOP BETWEEN
INLET AND OUTLET COLLECTOR CONNEC-
TIONS AND HEADERS WILL RESULT IN FRAC-

TURED FITTINGS AT COLLECTORS AND
HEADERS.

FIGURE 16
MINIMUM 6"
bog————(152 mm) e
CLEARANCE
FLARED MALECONRECTION — TOP SOLAR
sorrom GOLLECTOR
SOLAR
COLLECTOR
T HEADER
; a5 ' {13 mm)
: JBING
l SWEAT =’
TO FLARE

COPNECTION

O %DEHS O

.. PIPING FOR MINIMUM SPACING BETWEEN —
2 ROWS OF COLLECTORS IN PARALLEL

FIGURE 17

74

header for the top row of collector celis. Solder a swest to flare
fitting intothe ends of return header, Connect s shortlength of 38
inch tubing to flared connection and then secure to 8 “B” valve
with a nut and ferrule. Refer to Figure 18.

“B"” VALVE

U

) ——38" (10 mm) TUBING
FLARE NUT
SWEAT TO FLARE CONNECTION

NUT AND
FERRULE

TOP RETURN HEADER

END—"

[g

[ﬁ NOTE - INSTALL AIR BLEED
| T ATEACH END OF TOP HEADER
\ \
v\
T0 SOLAR
COLLECTOR

INSTALLING AIR BLEED VALVE

FIGURE 18

5- I.n' test the inktallation thgroughly and make any needed re-

paig@. Insutate ajl outdoor piping with 34 inch thick foamed plas-
tic insulation. Waterpoof outdoor pipe insulation with two coats
of plastic finish reinfo/ced with glass mesh, install per manufac-
turer's recommendations.

i

4 - An air bleed valve must be instalied at each end of the return '

1
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MAINTENANCE

VN - MAINTENANCE sealer compound on corner joints,
1 - If the glass cover beccmes dirty, clean the glass using a soft clean 4 -To replace an absorber plate refer to following esquence and
cloth, mild soap or detergent and clean rinse water. Alkalies can Figure 21.
stain the glass if allowed to remain in contact too long. a - Drain collector.
) b - Remove collector frame.
NOTE - T .
OTE "’. collnc{or surface temperature can burn. Handle solar ¢ - Remoave plate seal and gasket on each end of cullector.
collector with caution.
d - Disconnect flare fitting on each end of ccilector.
2 - Use rubber glowes when handling solar collector to avoid finger e - Remove 6 screws securing absorber and left plate from
prints on glass. cabinat, Avoid touching coating on plate.
3 - To replace the glass, remove the collector as shown in figure 19 f - When re-assemblying absorber plate, tighten screws between
and dismantie according to Figure 20. To re-asseinble frame, 10 ibs and 15 Ibs torque.
insert the glass sheets and new gaskets into side pieces making 5 - The ethylene glycol/water mixture sf;oulc be checked once a year
. sure the glass is centered and the ends are even, Next insert the by your Lennox service organization for proper freeze protection
glass into the end pieces and secure with existing screws, Use and inhibitor level.
L 1.
ok TR
. ’ REMOVE (8) SCREWS SECURING | - N
FRAME TO COLLECTOR ¥ 3
Y = ‘
SO 4.
D
-
R e
. N2 -~ s
! T ¥

o ORIGINAL PAGE 18
 OF POOR QUALITY

> n
| B

/
§ 1]
| REMOVING COVER FRAME
E FIGURE 19
! INSTALL SEALER STRIP AROUND
% ' L cRT GLASS SHEET(S) PERIMETER OF NEW GLASS ,
, INTO SIDE PIECES
.".
] ‘ f b
b | SEAI COMPOUND .
- N\ ON CORNER JOINTR
N
4
! ‘V“ W’L“N R 5
‘ \
‘ NOTE - LSC18-1S SOLAR COLLECTORS
\...__. REMOVE (4) SCREWS PER END HAVE ONLY THE OUTER GLASS SHEET
TO DISASSEMBLE COVER FRAME

DISASSEMBLING COVER FRAME
FIGURE 20
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DISCONNECT FLARE FITTING TO REMOVE ABSORBER PLATE .

(Ra-install #t 10 Ibs to
15 ibs torque)

INSERTION

|
1
}
¢
[ ~DETAIL OF PAD
f
|
s

o :jjffi

REMOVE PLATE SEAL
AND GASKET

REMOVING ABSORBER PLATE

FIGURE 21
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MECHANICAL CONTRACTING SERVICES | " *HIorMacON 6JREET+ NOI 23 Oty MissouRt 64116

[7 K’ PHONE: {816} B42-0181
Save - - [ 1]

March 29, 1978 LEWIS FREED Uanp
L CONSULTING ENGINEEN

SUBMITTED TO: ‘«q» ,ﬁ’//sr mmond/Of f icer Mechanical

606 N, Oakland Gravel
b ,lb» Columbia, Missouri 65201
(4 ‘

Visitors Center

X (a : {,*('g) Stephens College
. ¢ / 5, {#"»  Columbia, Missouri
V! 3 gkt OCF Job # L24-1137
‘e";ﬂ;"/ g*oﬂ’ ol
SUBMITTED By:‘% A ! Owens/Corning Fiberglas
w Mechanical Contracting Services
1207 Macon
ORIGINAL PAGE IS North Kansas City, Missouri

OE ROOR QUALITY.

The following interior aboveground systems shall be insulated
with Fiberglas 25 ASJ/SSL pipe insulation or equivalent
material as manufactured by Johns-Manville or {‘ertain-Teed. it.P

/ Fittings on these systems shall be insulated with Zeston
Premolded PVC fitting covers.

it.Z
)
'1' thickness on domestic hot, domestic hot circulating,
1*' Jdomestic cold, and condensate drain pipe.
1 1/2" thickness on hot water heating supply and return,
chilled water supply and return, and solar water,
The following interior aboveground systems shall be insulated
with Armstrong Armaflex 22 foamed plastic pipe insulation
or equivalent material as manufactured by Johns-Manville. Lit. JM_
X , _ . Agrotuybe
‘/34 3/ thickness on refrigerant suction lines.
” ...~
Solar storage tank and hot water converter shall be
insulated with 2" thick Owens/Corning Fiberglas, either
] pipe ipsulation or pipe wrap for cylindrical surfaces with
: ASJ jacket and 703 Fiberglas board finished with rewettable :
- glasscloth for #wrregular surfacea Lit.Pl or
. ‘ P3 E2
The boiler breeching shall be insulated with 2" thk. Kaylo
o block wired on, then 1" hex mesh, coat of cement and finished
' with 6 oz. canvas adhered with lagging adhesive. Lit.E6

OWENS-CORNING FIBERGLAS CORPORATION
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FIBERGLAS

Industrial insulation,
700 series, Plain and Faced

A highly versatile group of Fiberglas
insulating boards designed to
insulate ductwork, equipment,
vessels, and tanks, both thermally
and acoustically. For operating
temperatures to + 450F

uses

The 700 series Boards have been designed prirnarily to
insulate heating and air conditioning ducts, ovens, tanks,
boilers. hot water generators and other hot equipment.

Type 701-A lightweigh{ resilient insulation, in board
form, used on vessels having irregular surfaces where
the exterior finish 1s supported by welded studs, pins, or
other mechanical attachments.

Type 703-A semi-rigid board recommended for use on
equipment, vessels, and air concitioning ductwork.

Type 705-A rigid board with very high strength charac-
tenstics for use on chillers, hot and cold equipment,
heating and air conditioning ductwork where greater
abuse resistance and good appearance is required.

description

Fiberglas* 700 Series industrial Insulations are made of
inorganic glass fibers pre-formed into semi-rigid to rigid
rectangular boards of varying densities. The series con-
sists of Types 701, 703, and 705. Each type has specific
thermal and physical characteristics which make it suit-
able for the uses described. Types 703 and 705 are
available with factory-applied FRK-25. Type 705 is avail-
able with ASJ-25. Both facings are vapor barriers and
provide a neat, finished appearance.

benefits

Lower operating costs—the exceptional thermal effi-
ciency of Fiberglas 700 Series Insuiations lowers
operating costs.

End-use tailored—three densities offer a selection of
products to meet specific performance and economic
requirements.

Lower maintenance costs—700 Series Insulations resist
damage, maintain structural integrity and efficiency.
Thickness stays uniform,

Wide temperature-use range—applications range from
-60F to + 450F.

Trademark registered Qwens-Corming Fberglas Corporation
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Neat finished appearance—the boardlike chiaracteristics

of the heavigr density Type 703 and 705 products provide
neat square corners. The factory-applied facing provides
an attractive finished appearance.

Immediate building code approval—Fiberglas 700 Series
Insulation (faced and unfaced) has a UL flame spread
rating of less than 25.

Noise control—a versatile group of Fiberglas products
that efficiently reduce sound transmission.

E2



sound absorption coefficients

Mounting

No. 7 (Modified). Insulation placed againsi 24-gauge
sheet metal over a 16-inch air space. This :nounting
configuration is typical of a sheet metal enclosure with
insulation on one side.

Sound Ahsorption Costficients
Unfaced Insulation Type
'nrm MM”;”M ommn; inch } Gne lm:og inch
! woine
(M2) Y Thichnoss Thicknoss | Thickness m':um Thickness Thickness
125 38 A4 .33 38 .32 .39
250 34 .68 .28 .63 .30 .59
$00 88 99 82 99 66 99
1000 82 99 .88 99 80 .99
2000 .87 99 .96 99 95 .99
4000 98 .99 99 .99 09 .99
NRC .68 .90 .89 .90 .70 49
Faced insulstion Type
701 103 FAK 705 FRK or ASJ
Frequercy| Oneinch Twodnch | Oneinch Twodnch § Oneidnch Two.inch
(M7} Thickness Thickness § Thickness Thickness | Thickness Thickness
125 3 38 .25 .38
250 45 .51 48 .38
500 62 .83 .28 .39
1000 Net Available .65 .73 57 .37
2000 Faced 51 53 .39 56
4000 28 a7 .30 .38
——
NRC 56 .65 43 42

For turther Noise Control information, contact your local
Owens-Corning Fiberglas representative.

Size and Density
701 703 705

Density (pct) 1.58 3.00 6.00
Thickiiess (2

(increments) 1511-4' {1 1021
Compressive strength :

(pst at 10% deform,; 4,5* 100 350
Standard size

(inches) 24''x48"
Thermal conductivity

at 75F mean temp, 0.242 0,230 0.220

“ After compression packaged

Thermal Conductivity
50} /
701
[T
s 40 703
- 705
e 30
£
~
€
< .20
S
[
10
0 75 100 200 300 350

Mean Temperature, F
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Moisture absorption—less than 2% by volume

Bacteria and fungus resistance—~does not breed or

promote

Humidity and temperature effect—cyrijng conditions will
not cause spailing or crumbling

Corrosion—-does not accelerate corrosion of copper,
steel, or aluminum

Fire satety—Fiberglas 700 Series, hoth faced and un-
faced, can be specified and used without danger of
contributing to the spread of fire or liberatior of exces-
sive smoke.

facings

Types 703 and 705 are available with: the following fac-

tory-applied vapor hatrier facings, with UL labels

available if specified:

FRK-—Foil reinforced kraft: 703, 705

ASJ-~-Embossed white kraft foil laminate: 705 only

Vapor transmission rates:  ASJ-256-.02 perms
FRK-25~-,02 perms

Beach puncture resistance: ASJ-25-50 uniis
FRK-25-25 units

surface burning

characteristics

(unfaced or faced:)

flame spread 25
fued contributed 50
smoke developed 50

(compared to untreated Red Dak as 100)

application recommendations

Type 701—-lightweight unfaced flexible insulation in
board form for use on vessels having irregular surfaces,
where the compressive strength is not a performance
criterion.

Types 703 and 705~board insulations normally impaled
on welded pins on flat surfaces. They are cut in segments
and banded in place on irregular surfaces. Unfaced
boards are narmally finished with reinforced insulating
cement or weatherproof mastic. For outdoor application:
Types 703 and 705, faced.

ASJ-25 or FRK-25 faced insulation boards shall be ap-
plied using mechanical fasteners such as weld pins or
stick clips. Fasteners shail be located not le<: than 3/
-from each edge or corner of the board. Pin spacing along
the duct should be no greater than 12 on centers. Addi-
tional pins or clps may be required to hold the insulation
tightly against the surface where cross breaking is used
for stiffening. Weld pin lengths must be selected te insure
tight fit but avoid ““oil canniny  effect,

Apply orily OCF vapor seal ASJ or FRK pressure-
sensitive patches. Rub hard with the nylon sealing tool
to insure a tight bond and a vapor seal.

All insulation edges and butt joints are to be sealed only
with OCF pressure-sensitive joint sealing tape to match
the jacket. Rub hard with nylon sealing tool. Use 3" wide
tapes on flat surfaces, or where edges are shiplapped
and stapled. 5" wide tape can be used in lieu of

shiplapping. 3,
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Precautions:

o Keep all contact adhesive surfaces clean.

¢ Use nylon sealing taot to prevent wrinkies and fish-
mouths.

e Duct-work or radius may require pre-scoring to aliow
the board to conform to the surface.

e When painting the facings for indoor applications, use
only water base/latex products,

Limitations:

® Pressure-sensitive sealing tapes or patches should
only be applied when the ambient temperature is
between + 3&F and + 110F,

o Maximum insulation surface temperatures in use are
limited to ~10F to + 150F.

o Outdoor applications require additional weather
protection.

economic thickness

Caution: The recommended Economic Thicknesses
shown are chosen with respect to cost, thermal perform-
ance, and energy conservation. It is possible that heat
may be generated from the resinouc binder of insulations
it ignited by external sources such as welding slag, cut-
ting torches, etc. Care should be taken to avoid direct
contact with the insulation by fire or ignition sources.

Selection of an insulation for any specific application
should take into consideration the following important
criteria: 1, Cost of insuiation applied. 2. Cost of heat
energy at midlife. 3, Cost of capital. 4. Capital investment
in heat praduction equipment, 5. Temperature differen-
tial. 6. Size of the pipe surface. 7. Conductivity of
insulation. 8. Depreciation period—insulation and facility.
The thicknesses shown in the tables below are based on
the following typical conditions:

Commersial (full time):

Annual tuel price increase: 4%

Initial heat cost: $2.75/1000 Ib. steam
Heat cost at midiife: $4,07/1000 Ib, steam
Cost ot money: 7Y2%/year

Capital investment: $20/Ib, steam/hour
Flat insulation cost (1''): $3.40/sq ft
Depreciation time: 20 years

Hours of operation: 8760/year

Economic thickness for heated equipment to 450F
(BOF a bivnt, still ir, commercial full time)

surtace | Vvpe 701 Type 703 Type 705
Taw F| ET WL STIET WL ST|ET HL ST
Bz 5 t4l2k 5 842k 5 84
0 | 3% 6 86)3% 6 86 .
300 | 5% 8 87 . .
a0 |7 9 88 . .
_.. 4580 7% 10 89 b e

€1 -« aconomic thickness, inches
HL = heatloss, Btu ht/sqft
ST -« surface temperature, deg. F

* For raquirements in this area, contact
your local OCF representative.

Commercial (part time):

Annual fuel price increase: 4%

Initial heat cost: $3.00/1000 Ib. steam
Heat cost at midiife: $4.44/1000 Ib, steam
Cost of money: 7':% /year
Capit-.investment: $20/1b, steam/hour
Flat insulation cost (1'): $3.40/sq ft
Depreciation time: 20 years

Hours of operation: 5400/year

80

Economic thickness for heated squipment to 450F
(BOF ambient, stili air, commercial part time)

Type 70°% Type 703 Type 708
Temp. ET HL ST|ET HL STIET HL 8T

150 2 6 86 2 6 85| 2 6 85
200 3 7 8713 7 86]3 7 86
300 4% 9 B8l 4 10 89 .
400 5% 11 90 . .
450 6 12 91 . .

ET = economio thickness, inches
HL = heat loss, Btu/hr/sq ft
8T = surface temperature, deg F

* For requirements in this area, contact
your {¢:. Mt OCF reprasentative.

Thickness to prevent condensation on cold ducts and
equipment—faced board

The following chart indicates the recommended thick-
ness for installation on cold air ducts at various
temperature differencas (duct to air). Also shown are val-
ues for heat gain and approximate maximum relative
humidity allowable.

Temperature Recommended Permissible

Differences Thickness Heat Gain Relative
deg.F (inches) Btu/eq ft/hwr Humidity

20 1 4.3 90%

25 1 52 87%

30 1 6.1 89%

35 1 71 88%

40 1% 8.7 90%

45 1% 6.3 89%

50 2 5.4 90%

specification compliance

These products conform to the property requirements of
Governiment Specifications:
701 703° 705

HH-1-558B (Amendment 3), Form A, Clasg 1 o o o
HH-1-5588 (Amendment 3), Form A, Class 2 e o
HH:1-56588 (Amenzment 3), Form B, Type 1,Class 7§ e
NAVFAC (Navai Facilities Engineering Comrmand)
TS-15180 o o
Corps of Engineers C,E.-301,06,.08 o o

* Type 703G Is specially produced for contracts whare certification of compliance
to the above Government Specitications are required. Available plain or faced for
uso on hot or cold equipment and for air conditioning duct work,

Products 793 and 705 also comply with the requirements of NFPA 80A.

L
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Offices of Owens-Coming Fibergias Corporation

ALABAMA

Birminghem 205—7868-248%

Mobile 205--471-5485
ALASKA

Anchorage 907~272-0425
ARIZONA

Phoenix 02—-277-6217
ARKANSAS

Little Rock §01--0684-2133
CALIFORNIA

Fresno 200--208-4163

Los Angeles 213~-724-5383

Sacramento 916--027-1808

San Bernardino  714--825-7441

San Diego 714~234-0833

San Francisco  415--873-7050

Santa Clara 408—206-2525
COLORADO

Denver 303--757-8121
CONNECTICUT

East Harttord 203—289-0217

Harttord 203--524-5087
DISTHICT OF COLUMBIA

Wash, (Gov't}  202-—208-3208

Wash, (Sates) 301:~730-9300
FLOKIDA

Jach.sonville H04~788-5880

Mirmi 305~651-2113

“do 305-843-2432

.amps 813--877-7518
o HTA

“loany 812—883-6317

At ot 404--362-3568
rIANAN

Hi-nofulu 808—537-3832
1DAHQ

Boise 208~342-8311
LLINOIS

Chicago 312~-583-0100

fock island 309-768-6309

b No. 1-1M-6360-E

INDIANA
Eikhart
Evanaville
Fort Wayne
indianapoiie

OWA
Des Moines

KANSAS
Kansas City
Wichita

KENTUCKY
Louisville

LOUISIANA
New Orisans
Shreveport

MARYLAND
Baltimore
Columbdie

MASSACHUSETTS
Boston
Watertown

MICHIGAN
Detrait
Flint
Grand Rapids
Lansing

MINNESOTA
Minnespolis
St, Paul

MISSISSIPPI
Jackson

MISSOURI
Kansas City
St. Louis

MONTANA
Biliings

NEBRASKA
Umahs

NEW JERSEY
Berlin
Cherry Hill
Newark

Litha in U.S.A., Sept., 1976

210—204-3827
8124255124
219--483-9652
317-898-1140

51522312058

913--384-5555
316--265-7806

502—456-4230

504—837-2902
318--222-7100

301~-730-9300
301—~730-0300

617--235-7540
017—928-3880

313—967-1300
313—787-6573
816—452-8768
517—372-4830

6128845375
612—-488-7207

€01--902-0810

816-753-7725
314—091-2640

408--252-8406

402—397-2072

809—-767-3300
69— 428-8580
201--454-2A00

NEW MEXICO
Albugquerque

NEW YORK
Albany
Buflalo
New York
Rochester
Scarsdale
Syracuse

NORTH CAROLINA
Charlotte
Greenshoro
Raleigh

OHIO
Akron
Cincinnati
Cleveland
Columbus
Yoledo

OKLAHOMA
Oklahoma City
Tulsa

OREGON
Portiand

PENNSYLVANIA
Berwyn
Bethlehem
Marrisburg
Philadelphia
Pittshurgh

AHODE ISLAND
Cumberiand
Providence

SOUTH CAROLINA
Columbia
Georgetown
Greenviile

TENNESSEE
Knoxville
Memphis
Nashville

OWENS/CORNING

FlBERGl/}S

505--264-8511

518—869-0221
716-—-852-1410
212—759-3810
716—381-0340
914—472-3400
316—455-5601

704—372-7065
919--273-0528
919~-872-0823

216—-867-5770
613--281-1173
216—884-3440
614—~451-6420
419--259-3030

405~848-6761
918—627-1220

603—620-101¢

215 -647-2700
214—865-0427
717-~761-0430
215—688-8650
412—765-3750

401—333-6071
401--434-7437

£03—254-9929
803—546-2751
800 -288-8450

815—584-8161
901-~362-2010
615--297-8592

TEXAS
Dailas
Houston
San Antonio

UTAH
Sait Lake City

VIRGINIA
Norfoik
Richmond

WASHINGTON
Belivue
Seattle
Spokane

WEST VIRGINIA
Charleston

WISCONSIN
Milwaukee

214-~233-9241
713--669-8363
512-82¢-0858

801—-487-6204

804—451-8114
804—704-4472

206—455-5415
208—762-4250
500-924-6532

304—744-2201

414—-259-0700

INTERNATIONAL GENEHAL
OFFICE:

Toledo, Ohio 419—250-3000
EXPORT SALES OFFICES:
Bayamon, P. R, §00-~-787-2501
Miami, Florida 305~377-0974
New York, N.Y. 212-750-3810
Toledo, Ohio 419—250-3023
EUROPEAN HEAD OFFICE;
Brussels, Belgium 02/672.23.28
EUROPEAN SALES OFFICES:

Ascot, Berkshire, Eng. 990/24888

RArussals, Belgium

{Benelux Sales) 02/672.23.26
tAadrid, Spain 1/458,72.47
Milan, Haly 2/8887-851
Survilliers, France 1/471-9210
Wiesbadur, Gaer, 06121/562031
LATIN AMERICAN OFFICES:
B8ugots, Colombis 348020
Porto Alegre, Brazi) 22/7505
Rio de Janeiro, Brazil 222-0768
Sao Paulo, Brazit 257-8966
MID EAST REGIONAL HDQRS.
Athens, Greece 7796340

QOWENS-CORNING FIBERGLAS CORPORATION
Mechanical Division
Fiberglaz Tower, Toledo, Ohio 43659
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Kaylo 10

Asbestos Free
Block Insulation
Rigid calcium silicate insulations for

all types of heated equipment
operating at temperatures up to 1200F.

ORIGINAL PAGE 18
OF POOR QUALITY

uses

Kaylo 10* Asbhestos Free Block is for use on indoor or
outdoor equipment ciserating at temperatures up to
1200F. Kaylo block i5 ideally suited for use on stainless
steel vessels and eai:pment as it does not contribute to
stress corrosion cracking. Typical applications are for
boilers, breeching, tariks, vessels. Kaylo 10 Asbestos
Free Block is white in color,

description

Kaylo 10 Asbestos Free Block insulation is a rigid
hydrous calcium silicate heat insulation, It is strong,
efficient and highly resistant to abrasion and moisture
aamage.

benefits

High thermal efficiency—Kaylo 10 Asbestos Free offers
excellent thermal efficiency coupled with high strength. A
low k of .40 for Kaylo 10 at 200F mean temperature
proves that Kaylo will provide significant savings in
operating costs over the life of the equipment.

Resistant to abuse—resists mechanical damage because
of hard, tough, reinforced structure,

Will not cause stress corrosion cracking—Kaylo 10
Asbestos Free will not cause stress cocrosion cracking of
stainiess steel because it has a very low chloride content.

No asbestos—Kaylo 10 Asbestos Free can be safely used
and applied in conformance with OSHA regulations.

“Kaylo 101s a trademark of the Owens-Corning Fiberglas Corporation

Resistant to moisture damage—unlike mary other
insulations, Kaylo 10 Asbestos Free is not affected
appreciably from moisture damage. It regains thermal
efficiency and strength after drying out. Outdoor
installations must be weather-proofed, however, for iong
continuous service.

Dimensionally stable—Kaylo 10 Asbestos Free does not
shrink appreciably in service, even at elevated
temperatures. This means less heat leakage at the joints.

Fabricates easily—ordinary insulator's tools are all that is
required to fabricate Kaylo 10 Asbestos Free. it cuts with
a clean true edge for tighter fit at the joints. Fittings are
neater and faster.
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performance characteristics

Denelty: 12.5 pct
Flexural strength (ASTM C-203): 50 psi average
Compresaive strength (ASTM C-165),
&t 5% deformation: 100 psi
Hardness (ASTM C~56Y): .55mm
Reslstnnce to abrasion (ASTM C-421),
conventional tumbling test—
loss in weight - after 10 minutes, 20% max.
before heating: after 20 minutes, 45% max.
Dimensional stabilty (ASTM C-356),
linear shrinkage after heatling
far 24 hours in muffie at 1200F: 1.5%
Thermal conductivity
0.8
¢ 0.7 Kaylo 10
E Asbestos Free
% 06 Block |
£os
g /
0.4 42
03

200 400 600 800
Mean temperature, F

specification compliance

HH=i-523¢ Insuiation Block, Pipe Covering, Thermal,
(Calcium Silicate for temperatures up to 1200F), Type 1.

MiL-1-2819E Insulation Block, Thermal, Class 1 and 2.
ASTM C533-67. :

MIL-I-24244 (Amend. 3) (Ships) insulating Materials,
Thermal, with Special Corrosion and Chloride
Requirements (Kaylo 10 only), Type 3A, 38.

sizes

thickness—1%", 2", 2%, 3", 3%" and 4"

width—6", 12" and 18"

length-36"’

For pipe sizes greater than those for which Kaylo 10
Acbestos Free Pipe Insulation sizes are available, Kaylo
beveled lags may be used to insulate piping. Lags
beveled to fit pipes from 18" to 72’ in diameter are
available in thicknesses of 12", 2, 2., 3", Lags are
36 long and 3’ wide.

application recommendéitions

Kaylo 10 Asbestos Free Block Insulations are held in
place by mechanically fastening with bands wired or
weldad to rods or studs. The insulation may be finished
with a trowel coat of insulating cement, ce.vassed and
painted. Outdoor installations require weatherproofing
with mastic or metal jacketing.

Pub. No. 1-IN-5953-B  LithoU.SA.  June 1974

econormic thickness

Seiection of 2n insulation for any specific application
should take into consideration the following important
criteria: 1, Cost of insulation applied. 2. Cost of heat
energy at micilife. 3. Cost of capital, 4, Capital investment
in heat production equipment. 5, Temperature
differential. 6. Size of the pipe surface. 7, Conductivity of
insulation. 8. Depreciation period—insulation and facility.
The thicknesses shown in the tables below are based on
the following typical conditione:

Utitity (caicium silicate):

Annual fuel price increass: 4%

Initial heat cost: $1.75.1000 ib. steam
Heat cost at mid-life: $3.15/1000 ib. steam
Cost of money: 7%%/year

Capital investment: $20/1b. steam/hour
Fiat insulation cost (1''). $4.90/s!
Depreciation cost: 30 years

Hours of operation: 8760/ year

Process (~ilclum sHicale):

Annuzl fusl price increase: 4%

Initiat heat cost: £2.19/1000 tb. steam
Heat cost at mid-life: $2.93/1000 Ib. steam
Cost of money: 7%%/year

Capital investizent: $20/ib. steam/hour
Flat insulation cost (1'): $4.90/sf
Depreciation tim¢: 15 years

Hcurs of operatien: 8760/ ysar

Economic thickness for heuted equipment to 1200F
(80F ambient, still air)

Operating . Uthity Process

Yemperature EY HL L 19 (14 HL ST
200 3% 13 89 3 15 94

300 4% 21 94 4 23 96

400 6 24 96 5 20 99
500 7 29 99 [} 33 103

600 8 33 102 4 a7 105

700 9 36 105 ™% 43 110

800 10 40 107 8% 47 112
900 1" 43 110 M 50 14
1000 12 47 112 10 56 118
1100 excesds 12" 11 59 120
1200 exceeds 12" 1Y% 65 124

ET=economic thickness, inches
HL=heat ioss, Blu/#t hr
SY = surface temperature, F

' 'OWENS, ' CORNING

FIBERGLAS

T otusieasedy

OWENS-CORNING FIBERGLAS CORPORATION
Mechanical Division
Fiberglas Tower, Toledo, Ohio 43659



e el 2 o it

T R B D e e e e e

2-Piece heavy density
pipe insulation

Fiberglas 25 ASJ/SSL
(ALL SERVICE JACKET)

A UL-rated noncombustible pipe
insulation for hot or cold concealed
and exposed piping operating at
temperatures from -60F to + 450F

uses

Recommended for use on all hot, cold, concealed and
exposed commercial piping operating from -60F to 450F
such as commercial and institutional buildings, schools,
hospitals, and places of public assembly. Also
recommended for processing lines where fire

safety is a paramount criterion,

descripticn

Fiberglas 25* ASJ/SSL pipe insulation is composed of
Fiberglas heavy density sectional pipe insulation jacketed
with an embossed vapor barrier laminate. The jacket has
a pressure sealing iap adhesive to eliminate the use of
staples, adhesives, oI bands.

benefits

Fire safety—a complete insulation product with a UL Fire
Hazard Classification,

Damage resistant—the extra heavy density pipe '
insulation provides additional protection during
consiruction,

Lower operating cost —the exceptional thermal efficiency
of Fiberglas Heavy Density pipe insulation contributes to
lower operating cost of heating and cooling equipment,

No condensation drippage—the foil vapor barrier and
pressure sensitive lap, when applied in accordance with
instructions, assure a (.~ jitive vapor seal.

“Fibergias (Reg. U.S. Pat. Off.) and 25 are trademarks nf O-CF Corp.

Insurance zivings—Fiberglas 25 ASJ/SSL pipe in-
sulation meets all existing standards for fire safety and its
use may result in low.r insurance costs.

Meets federal spaci’ications—Fiberglas ASJ/SSL pipe
insulation cormplies with federal spezifications HH-1-5588
(Form D, Type lil, Class 12), MIL-I-22344B, and MIL-I-
24244A (Ships).
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performance characteristics

insulation

Moisture absorption: 0.2% by volume 96 hours at 120F
and 95% RH

Specific heat: 0.20 Btu/Ib.F

Shrinkage: none

Alkalinity: ph9

Canillarity: negligible after 24 hours

Dimensional stability: will not warp, shrink, rot, or
decompose.

Vermin and rodent resistant—provides nc sustenance.
Temperature limitation—-recommended for chilled or hot
water piping irom ~60F to + A50F,

Jacket

Water vapor pormeance—.02 perms,

Beach puncture—minimum 50 units.

fire hazard classification

Fiberglas 25 ASJ/SEL is classified by Underwriters’
Laboratories for Pipe Covering:

Flame Spread 25
Fuel Contributed 50
Smnke Developed

50
The classification covers Fiberglas 25 ASJ including self-
gealing lap and factory furnished butt strips. This is your
assurance that you can specify and use Fiberglas 25
ASJ/SSL without the danger of contributing to the
spread of fire or that combustion will liberate excessive
smoke. The system has been designed to meet the
stringent fire safety requirements of the GSA and Corps
of Engineers.

application recommendation

" The self-sealing lap feature of Fiberglas 25 ASJ pipe in-

sulation sections makes installation on straight runs of
pipe a simple procedure. The only precaution needed is
to keep all contact adhesive surfaces clean and to rub
hard all longitudinal and circumferential seams with a ny-

Dual-tempersture lines '
If dual temperature line, compare with economic
thickness for hot side service and choose greatest to

Thermal conductivity

o
o

>
=3

n
o

Btucin./he M -degF
L]
o

-
o

0 75 100 200 300 350
Mean temperature, F

lon sealing tool. The end joints are similarly sealed with a
f?ctory furnished (butt) strip with pressure sealing adhe-
sive.

Self sealing lap or butt strips should only be applied when
the ambient temperatute is between 35F and 110F. There
can be no condensation or other contaminants on the
surface. Maximum insulation temperature is limited to
minus 10F and plus 150F, Outdoor applications must be
protected from the weather.

If painting is required for indoor applications, use only
water base/latex paint.

caution

The recommended Economic Thicknesses shown are
chosen with respect to cost, thermal performance, and
energy conservation. It is possible that heat may be
generated from the resinous binder of insulations if
ignited by external sources such as welding slag, cutting
torches, etc. Care should be taken to avoid direct contact
with the insulation by fire or ignition sources.

minimize operating costs. Never choose thickness less
than that required to prevent condensation in coid
operation,

Cold and dual-temperature lines (90F at 80% RH)
pips surface
temperature. F 508 up 491035 34t00 0to-30
pipe aize AT __ HG AT HG RT HG RT HG
% 1 4 1 5° 1 8 1% 8
% 1 5 1 6 1 9 1% 10
1 1 6 1 7 1% 8 1% 1
1% 1 7 1 8 1% 9 1% 12
1% 1 8 1 9 1% 10 1% 13
2 1 10 1 11 1% 12 1% 15
2% 1 12 1 13 1% 15 2 15
3 1 k) 1 15 1% 16 2 17
3% 1 12 1 12 1% 18 2 19
4 1 13 1 14 1% 18 2 20
% 1 14 1 15 1% 22 2 23
5 1 15 1 19 1% 23 2 23
6 1 17 1 22 1% 25 2 26
7 1 18 1 25 1% 28 2 29
8 1 20 1 27 1% 31 2 32
9 1 22 1 29 1% 34 2 8|
10 1 25 1 32 1% 36 2 38
11 1 25 1 34 1% 39 2 41
12 1 26 1 35 1% 43 2 4 |

AT = recommended thickness, inches HG = heat gain, llu/hr/ilnni foot
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economic thickness

Selection of an insulation for any specific application
should take into consideration the following important
criteria: 1. Cost of insulation applied. 2. Cost of heat
anergy at midlife. 3. Cost of capital. 4, Capital investment
in heat production equipment. 5. Temperature differen-
tial. 8. Size of the pipe surface. 7. Conductivity of
insulation. 8. Depreciation period—insulation and facility.

Economic thicknesses for heated piping to 450F
(BOF ambient, stili alr, commercial full time)

The thicknesses shown in the tables below
are based on the following typical conditions:

Commercial (fuil time):

Annual fuel price increase; 4%

Initial heat cost: $2.75/1000 Ib, steam
Heat cost at midlife: $4.07 /1000 ib, steam
Cost of money: 7%2%/year

Capital investment: $20/1b. steam/hour
Pipe insulation cost (1'%" x 1''); $2.40/1f
Depreciation time; 20 years

Hours of operation: 8760/year

pipetemp., F 150 200 300 400 450
temp. ditf., F 70 120 _220 320 370

s ET HL ST ET HL sY EY HL 8T ET HL [ 14 ETY ML sy

K] Y 8 100 1 12 90 1% 20 91 2% 25 88 2% 30 20

% 1 8 86 1 15 92 4 20 89 2% 28 89 3 K)) 89

1 1 8 a8 1% 12 86 2 22 89 3 29 88 3 35 90

1% 1 11 87 1% 14 86 2% 23 88 3 34 90 3% 38 90

1% 1 11 86 1% 18 87 2% 23 87 3% 32 87 3% 38 89

2 1% 10 84 2 15 86 2% 27 88 3% 37 88 4 41 88

RY2 1% 10 83 2 16 84 3 27 86 4 37 87 4% 42 87

3 1% 13 84 2 20 86 3 32 87 4 43 88 4% 48 88

3% 1% 13 84 2% 18 84 3% 30 85 4% 41 86 5 47 87

4 1% 16 84 2% 21 85 3% 34 66 4% 45 87 5 52 88

4% 2 13 83 2% 21 84 3% 34 (] 4" 48 87 5 50 86

5 2 16 83 2% 24 85 4 35 85 5 49 87 6% 56 87

6 2 18 81 2% 28 35 4 40 86 5 55 87 5% 63 88

7 2 20 a3 3 26 84 4 44 86 5% 57 87 6 59 8¢

8 2 22 84 3 29 84 4 48 86 8% 62 87 6 Al 87

10 2 26 84 3 35 84 4% 62 86 5% 73 87 8% 79 87

12 2 30 84 3 40 84 4Y 59 8¢ 5% 83 87 6% 89 87

14 2 35 84 3 45 85 4% 65 86 6% 80 88 6% 97 88

16 2 49 84 3 50 85 4% 73 86 5% 100 88 6% 106 88

18 2 43 84 3 55 85 4 80 86 5% 110 88 6% 117 88

20 2 48 84 3 61 85 4% 87 86 5% 120 a8 [ 134 89

24 2 57 84 3 72 85 4 112 88 6% 139 89 6 1565 89

.. ..8 {2 69 8 | 2% 90 87 | 4 _ 140 88 | 65 168 __ 90 5% 185 91
ETx ic thick inches HL = heatloss, Blu/hr/lineal foot  STssurface temperature, F

Commercial (part time):

Annual fuel price increase: 4%

Initial heat cost: $3.00/1000 Ib. steam
Heat cost at midlife: $4.44 /1000 Ib, steam
Cost of money: 7%%/year

Economic thicknesses for heated piping to 450F

T ETe e,cé',‘,oﬁ“c, imcknuls. lnciei “HLs hent loss. Btu/ h;/“l;&ﬁ !;dt STxsurface hmpouluﬁ. F

" pipetemp.F 150 | =00 |7
_temp.dit. 70 4 ...t L.
_...PS__IET HL ST | ET WL ST | ET_
% ¥ 8 100 1 12 90 1%
% oo 1 a7 1 15 92 1%
v 12 98 1 16 90 1%
1% 1 11 87 1 20 93 2
1% |1 11 86 1% 16 87 2
2 1 13 86 1% 18 87 2
2% {1 15 87 1% 19 86 2%
3 1 18 87 1% 24 88 2%
3% 1% 13 84 2 20 86 2Y%
4 1% 16 84 2 24 86 3
a% 1w 16 84 2 24 85 3
5 1% 19 85 2 29 86 3
6 1% 23 85 2 32 86 3
7 1% 25 85 2, 3 85 3%
8 1% 28 85 2% 33 85 3%
10 2 26 84 2% 40 85 av
12 2 30 84 2% 46 85 3%
14 2 35 84 2% 52 86 3%
16 2 2 84 2% 58 86 3%
18 2 42 84 2% 65 86 3%
20 2 48 84 2% 7 86 v
24 1% 73 86 2% 84 86 3%
30 1% 85 88 2 115 88 8

~

Capital investment: $20/Ib, steam/hour
Pipe ineulation cost (12’ x 1''): $2.40/it
Depreciatica time; 20 years

iHours of operation: 5400/year

(80F wmbient, still air, commercial part time)

‘300 ) 400 | 450

220 O D S aro -
HL ST | ET__ ML ST | ET WL __ 8T
20 91 2 28 93 2 34 95
23 9 2 2 g5 2 39 98
25 03 2 35 94 2% 38 93
26 90 2% 87 92 2% 46 95
25 88 2% a1 o 3 41 91
a1 90 3 40 90 3 8 92
29 87 3 42 90 an 47 90
35 89 3% 46 89 3% 55 91
36 88 3% 48 89 4 54 89
a7 87 3% 54 90 4 60 90
38 87 4 50 88 4 61 90
43 88 4 56 89 4% 63 89
49 88 4 63 89 4% 7 90
48 87 av 64 88 i 78 90
52 87 an 70 88 5 79 89
63 88 4% 83 89 5 94 90
72 88 a% 95 89 5 106 90
79 88 4% 104 90 5 116 of
80 88 4% 116 90 5 129 9
98 89 4% 127 90 5 142 91
107 89 an 139 90 5§ 154 91
126 89 4Y 162 91 & 180 92
176 92 | 4 21293 | 4% 236 94
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The thicknesses shown in the tables beiow are based on Cost of money 7":% ‘year

the toliowing typical conditions: Capital investiment $20 ib. steam /hour
Process (melal jacket): Pipe insulation cost (2',x1') $2.40.1t
Annual fuei price increase: 4% Depraciation time' 15 ysars

initial heat cost: $2.19/1000 ib. steam Hours of oparation 8780 year

Heat cost at mid-lite: $2.93/1000 ib. steam

Economic thicknesses for heated piping to 450F (BOF ambient. stifl air. process. metal jacket)

mpetamp  F 160 0 ,....’.&). R ““'"366" ! ‘_45.0-”——» -
_temp ot £ 70 120 220 320 H 310
- PO SO me e e d | e e s et e < 1 e ot e sttt w0 ]
[ des_Jev oW st T Ev e Tev o w ST €Y WL 81 | BT W 8
'y " # 98 1 11 08 1 19 o ’ B 3 112 ? 13 110
Kl 8 Yo 1 13 104 v F 1w, 2 31 108 ? a8 113
1 E (3] 100 1 14 a9 8 PZ] why 2 s4 108 4 k14 107
1" 1 10 94 1 8 103 Fl Fig 102 7 kL 106 > 43 1
t, t 10 03 1 8 {[$3] ? R L] 7 35 04 2 42 108
2 t i 93 1 ir k] ? 49 103 ¢ A2 108 3 47 108
F.all 1 13 04 LAR 17 L'} ? 31 102 3 41 103 3 50 107
3 i 18 94 1 P 08 & 4 AU} 3 A 0’ kS 54 107
3 1 17 90 1 22 o 2 R o 4 4u 103 3. 56 107
4 A 4 L7 2 ,2 98 & L1 e R 5 105 L) A8 106
4 P 14 91 2 Py 4 3 R o8 4 fd 104 4 59 105
9 1 1/ ap K 2 a b 41 o t o (i1 A 65 107
}
[ 1 o w3 2 30 LH K] 46 (N 4 bt 104 4 €9 106
/ 1 2?2 n3 4 kK] ;73 4 o 0, 4 [t 104 4 7% 107
(] N 24 DX R Ao it} 4 o i 4 PR} 10h A 82 108
o 1" M o4 A 37 " RE W 10 4 Bo 105 L] 90 107
12 2 Rl W 4 06 w [ 107 4 4t 100 f 102 105
" N a Wy o al a7 R " 104 4 94 108 " 12 10
1t 1 A 94 ? t3 ur 4 H 104 4 10 n9 s 124 "
11 v 44 L 2 ) LY K3 a2 10h 4 11 04 H 136 112
20 [ 51 i 2 14 og 3 100 105 4 [KH 110 4 160 115
24 P 2} 9z ? i) e by 1 110 ] g 115 4 186 17
30 ] v ] ny ? 04 wa 4o 16 1 4 204 1 A 248 123

o €Y ;m;oromlc thickness. inches ML x hent loss, BlushrHineal toot 6T = surface temperalure, F

The thicknesses shown in the taties below are based on Cost of money. 7".% year

the following typical conditions: Capital mvestment: $20 Ib steam hour
U%ility (ASJ jacket); Pipe ingulation cost (2',x1'): §2 40t
Annual fuel price increase; 4% Depreciation time' 26 years

Initial heat cost: $1.75. 1000 ib. steam
Heat cost at mid-life: $3.15/1000 Ib. steam

Economic thicknesses for heated piping to 450F

Hours of operation: 8760 year

(BOF aminent, still air. utility, ASJ jacket)

puetemp . F 1o 200 A 400 450
._!tlrp;_) dﬂ_‘r__ L . [E] ] A20 an

_____ ws | M st | Ev WL BT | EY ML sT 34 HL ST | ET WL sY

. 9 a2 1 19 B9 1 W “ a P 0 PR ) a

N H Bt 1 1h i y X w3 » e a0 ? an o7

] 1 i B6 1. 1M 173 I A w4 2 i 91 ) ah [+3}

e | 1 a7 T 14 ur P e a 3 a3 1t b " 23

1 1 i B 1 1 m P i 4 3 90 3 a8 an

? 1 1 W I 1 B8 » e o 3 wow 3 44 1

20 | v 10 B4 2 I at o o A & R a0 4 44 B9

3 1 11 b ? 20 Wi 3 L a 4 a6 90 4 51 o1

as | 13 B4 ? M m 3 W " 4 14 w9 4 50 B

A [ 16 Bo 2 24 n/ 3 kP ny A a4 an a4 56 90

4| o 1 i P 24 A6 bt M H/ a a W 4 58 ]

h s 10 i ? 24 #6i 0 m R 4 ot 19 " 59 B0

6 2 1 a4 2 2 i BT 43 81 o 58 B9 5 66 920

7 2 20 24 M B 3 40 i 4 60 o INp 69 89

H 4 2 B4 2 W L1 4 a7 Wy ] fi4 ) n 74 o0

10 » 26 84 3 a4 H 4 ni i n i 0 ne 8/ a0

12 ] 30 85 3 a0 B 4 i BB 5 a7 o b 93 90

14 ? 44 B a 44 86 4 " a8 5 96 ot 5, 108 a1

16 ? an A 3 a0 a6 4 M B 5 106 91 y 1y 92

1 P 43 a5 3 G 86 4 ne ¥ 5 e oa Ny 131 92

20 ? 47 86 3 60 86 4 an ) 5 127 a 5 143 92

24 ? 5t s 2 03 48 4 e aa 4 8 92 B 166 93
30 ) 60 85 20 107 88 ¥ 197 a1 A, se 83 | s 28 e

umpen{lu;o F

ET= oco;vomiglhl::kn-cll, il;ﬂ;l.l e '-.O—bn'nl '6‘!. Biu /’ﬁvi}ﬁm‘n‘l ioo! §7 = surface

" ORIGINAL PACE if,[
OF POOR QUALIT

OWENS-CORNING FIBERGLAS CORPORATION
Mechanicai Division
Fiberglas Tower, Toledo, Ohio 43659

®yb. No, 1-IN-6537.F Litho in U.S.A., July, 1975
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INSULATION
SYSTEMS

TYPE: PIPE INSULATION
TEMP. LIMIT: 220F

J-M Aerotube

Foamed Plastic Pipe Insulation

DESCRIPTION: Johns-Manville Aerotube is a
closed cell, foamed plastic, tubular pipe insula-
tion for use at temperatures up to 220F. its extreme
flexibility permits quick, easy application, espe-
cially on bent tubing and fittings. Aerotube is
clean, odorless, durable and does not carry flame.

AVAILABLE FORMS: Furnishza in 6' lengths from
3" 1D through 5” IPS without longitudinal joints for
both iron pipe and copper tubing in nominal wall
thicknesses of 38", 12", and %". Also availabie in
flat sheets for 6%, 8" and 10” IPS sizes in nominal
wall thicknesses of ¥2" and 34", Fifty-foot sontinu-
ous coils also available in selected wall thick-
nesses and pipe sizes.

USES: Recommended for use on virtually all types
of lines in heating, plumbing and air-conditioning
service, particularly where sweating or condensa-
tion is a problem. The thicknesses have been cal-
cuiated to prevent condensation on insulation sur-

face. Since Aerotube is supplied in tubular form, it
may be slipped over pipe or tubing before pipe
connections are made. This results in substantial
labor savings. Where connections have already
been .ade, Aerotube is easily slit longitudinally
with a sharp knife and snapped onto the pipe.
Dees not require a separate vapor barrier.

USDA compliance available upon request.
ADVANTAGES:

Built-in Vapor Barrier Acrotube’s closed cell struc-
ture retards the flow of water vapor. it has a water
vapor transmission rating of 0.1 perm-in. (average
value).

Easy to Install ard Seal Tubular form without lon-
gitudinal joint speeds application. Where piping is
in place, just slit Aerotubs section longitudinally,
snap over piping and seal with J-M adhesive.

9.-01 6E0E-ONI
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Aerotube
Specification Data’

AVERAGE PHYSICAL PROPERTIES
Bensity, Mas/cu it ASTM D.1622 5.4
Thermal conductivity, Blu/wr sa 1t (F /in) ASTM C-177 or C-518
75F mean temperature 0.253
90F mean temperature 0.258
tclmam:'llnm. F
220
Loearttt i
Thermal stability, % shiinkage ASTM C-548
7 days, 200F 58
7 days, 220F 6.6
Water shserption, % by weight ASTM D-1056 3.0
Water vaper permeability, wet cup, poym-in. ASTM C.355 01
Ozene resistance good
Odor , negl'gible
Flammability

Standard Aerotube pipe insulation has been evaluated for flame
spread rate and smoke densily factor by test method ASTM E84
“Surface Burning Characteristics of Building Materials." This test
method is commonly referred to as the 25.t. tunnel.*

*This numetica! {lame spread rating is not intended to reflect hazards presented
by thiz or any other material under actual fire conditions.

MILITARY SPECIFICATION COMPLIANCE

JM Aesotube can be furnished upon reguest 1 meet:
ASTM C-534, T -1ubum” quest

ASTH D-1086, YOE 4143
WILC31398 (WIL 5TD 6708,

Grade
HH-1.5738, Class T-Tubular

RECOMMENDED THICKNESS*
NORMAL DES!GN CONDITIONS**

Pipe Size, in. Thickness (inches) at Pipe Temperature

SOF 3I5F OF

35 1D through 3 IPS Nom. 33" Nom, 12" Nom, 33"
Over 3 IPS thriugh 10 1PS Nom. 1" Nom. 19~ Nom. 34"
Over 10 IPS 34" sheet 53" sheet 1" sheet
MILD DESIGN CONDITIONS"**
33 1D through 3 IPS Nom. 3g” Nom. 34" Nom. 14"
Over 3 IPS thorugh 10 IPS  Nom. 12~ Nom. 15" Nom, 2"
Over 10 1PS 3a" sheet 35" sheet 12" sheet

For Information on other .i-M Thermai Insulations and Systems, Write the Johns-Munville Insulation Center, Drawer 17L.,

STANDARD AEROTUBE PIPE INSULATION
Wall Flama Spread Smoke Density
Thickness Rate Facter
0.300" 45 115
0.375% 45 140
0.500" 45 210
0.625" 50 290
0.750" 55 300
1.000” 75 400

NOTE The E.‘S’.' ngulation wall thicknesses reported are typical for N %, N 1%*.
and N %" engineered wall series

tThe physical properties of Johns-Manviile Asrotube pipe nsulation repre-
sent typical average values obtained 10 accordance with accepled tost
methods and ate not 1o be used for writing matenal specifications. Tney are
subject 1o normal manytactunng vanstions and ars supplied as a technical
service They are subject to change without nolice Check the Johns-
Manvilie disttict offica 16 assure current information

HAerotube pipe insulation witl withstand pipe temperature up to 220F When
the pipe s12e 13 greater than 5" IPS and Aerotube pre-cut pipe insutation and
Agmtube sheet a..- secured b'}' cemenhing to%elhnr only the edges. the
tempsrature limit 18 220F J-M 657 Adhesive may be used with pipe ingulation
apphications up fo 220F Aerotube shest adhered with fuli adhesive coverage
on cutvad or flat matal surfeces may be apphed lo surfaces operating up fo
180F using J-M 57 Adhesive

H1Beiow - 20F fiexible Aerotube will be hard and start to become brittle. Th:a
o

chare 'yrigtic does nol impair the low vity nor the i
wate! vapor

SEVERE DESIGN CONDITIONS ***

3 1D through 10 IPS Nam. 24" Nom. 34~ See Note
Over 10 1P5 33" sheet 11” sheet Seé Note

*Basad or avaiable manutaciured thicknassas

**Normat! Design Conditions max. temp. 858F ral hamn 70%
***Mut Design Conditions max. temp BOF . ral. hum 50%
A4 Severs Desige Condiions. max temp 90F rel hum B0%
NOTF Availapio #4 yero F on spacial request l

Denver, Colorado 80217 or Call (303) 979-1000,

JM

Johns-Manville

P.O. Box 5108 « Denver, Colorado 80217
Sales Offices in Principal Cities

IND~3039 10-76

Litho in USA
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Insulation
Systems

Johns-Manvilie

M

Type: Premoided PVC Insulated Fitting Covers
Temp. Limits: 0 - 500°F

Description

PVC covers come premolded in one piece (in several
shapes and sizes) with a Hi-Lo Temp®fiber glass
insulation insert, all of which fit snugly over a variety
of tittings. The insulation and the cover provide
insulation, plus vapor barrier, in a simple, quickly
applied system Temperature range is 0°F - 500°F.

Availabie Shapes and Sixes .
Shapes available for 45” and 90° short and long vadius
elbows, tees and valves plus a wide variety of other
fittings; flanges, reducers, end caps, soil flanges,
traps and mechanical line fittings. IPS sizes from %"
through 24”; CT sizes from %2” through 64",

Applications

For insulating chilled water, hot water, steam and
other piping systems in commaercial, institutional,
industrial construction on indoor and outdaor piping
systems. Meets most requirements of Federal, State
and local codes, and federal and military
specifications. For use wiih Micro-Lok® 650 pipe
insulation and a variety ¢! other pipe insulations.

Advantages

Strong and Durable. Pliable, tough PVC cover
accepts blows and crushing. Withstands water, most
acids, alkalies, and chemical washdowns, Resists
aicohols, aliphatic hydrocarbons, and oils.
Insulation will not settle or separate in vibration.

Neat Appearance, Paintable. Attractive, off-white
Zeston insulated cover provides excellent
appearance. The smooth finish may be painted if
desired. Painting is recommended for certain exterior
applications, Contact a sales representative or
factory for recommendations.

Simple, Fast Installation. Requires no special tools.
Just wrap the fiber glass insert around the fitting
and tuck it in as necessary; pop on the fitting cover
and smooth it into position; secure with tacks,

or tape as required.

90

Zeston®
Iinsulated Fitting Covers

General Properties of Hi-Lo Temp fiber glass insert
Thermal Conductivity at 75°F mean temp,, "'k’ = .27

Temperature Limits  0°F to 500°F

Vapor and Fibers cannot absorb

Moisture moisture.

Resistant Resistance to moisture
facilitates rapid drying out.

Sanitary Odorless. Will not asborb
odors. Provides no food for
insects, rodents, or mildew.

Corrosion Will not promote corrosion

Resistant when in contact with

aluminum or steel.

Will not settle or separate,
Meets most requirements of
federal, state, and local
codes. Accepted for
commercial institutional,
industrial, residential
projects in all parts of U.S,
The fiber glass inserts have
U/l. 25/50 Rating.

Vibration Proof
Fire Safety
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Specification Data

General

Where the factory molded one piece PVC insulated
fitting covers are to be used, the proper factory precut
Hi-Lo Temp insulation insert shall be applied to the
fitting. The ends of the Hi-Low Temp insulation insert
shall be tucked snugly into the thraat of the fitting
and the edges adjacent to the pipe covering tufted
and tucked in, fully {~.sulating the pipe fitting. The
one piece PVC fitting cover is then secured by tack
fastening, banding or taping the ends to the adjacent
pipe covering.

Chilled

Chiiled water systems shail be insulated as above
with the addition of all seam edges between the
fitting cover and the pipe insulation as well as the
overlap in the throat of the fitting cover to be seuled
with Zeston vapor mastic adhesive or equal. The
circumferential edges of cover shall be wrapped
with Zeston vapor-barrier pressure sensitive color
matching Z Tape. The tape shall extend over the
adjacent pipe insulation, and have an overlap on
itself at least 2 inches on the downward side,

Compliance with Government Spacs
The PVC cover conf.:: ms to Federal Specification
L-P-5335D, Composition A, Type I, Grade GU.

Hot

On fittings where temperature exceeds 250°F, 2 layers
of the factory precut Hi-Lo Temp insulation inserts
shall be applied with a few wrappings of twine on first
layer, to be sure there are no voids or hot spots. The
fitting cover shall then bc applied over the Hi-Lo Temp
insulation as described in ""General".

'J“' ‘ For Information on other

J-M Thermal insulations and
Systems, Write the
Johns-Manville Insulation
Center, Drawer 171, Denver,
Colorado 80217 or Call
(303) 979-1000.

Johns-Manville

Ken-Caryl Ranch
Denver, Colorado 80217

IND-400R 1177

91

Zeston®Fitting Covers

Refrigerant

The same procedure for 2 layer insulation tiascribed
above is to be followed on insulating fittings for pipe
temperature 35°F and lower. in addition, the seam
edges of the PVC fitting cover shall be sealed with
Zeston vapor barrier macrtic adhesive or equal. The
circumferential edges shall be wrapped with Zeston
vapor-barrier pressure sensitive color matching 2
Tape. The tape shall extend cver the adjacent pipe
insulation, and have an overlap on itself at least 2
inches on the downward side,

Qualifications for Use

insulation

When insulation thickness is greater than 2" or pipe
temperature exceeds 250°F, additioral inserts must
be used. (A''Rule of Thumb"” for temperatures over
250°F, or insulation thicker than 2", is to use one Hi-Lo
Temp insert for each 1” of pipe insulation.)

Fitting Cover

The temperature of the PVC fitting cover shall be kept
belov: 150°F (65.5°C) by the use of proper thickness of
insulation and by keeping the PVC cover away from,
contact with, or exposure from sources of direct or
radiant heat.

Note: The contractor may insulate ali untested piping
leaving all fittings uninsulated until after tests are
completed.

The physical and chemical properties of Johns-Manvilie PVC
Insulatad Fitting Covers represent typical average vaiues obtained
in accordance with accepted test methods and are subject to
nemei manufacturing variations. They are supplied as a technical
service and are subject to change without notice. Numerical

flarhe spread rating is not intended to reflect hazards presented
by this or any other materials under actual fire conditions. Check
the Johns-Manwville district office to assure current information,

Loy i WA
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5. TEMPERATURE CONTROLS

ORIGINAL PAGE 1S
OF POOR QUALILY
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C’OLMNBO“{’ MiIsgsouri

ARCH: SOVIK MATHPE SATHRUM QUANBECK

ENGR: LEWIS D. FREFTDLAND <o

GEN. COnTR: JOHN EPPLE Coner Co

APPROVED AS NOTEDMESH. CoNTR: DRUMMOND -OFFICER. .
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LEWIS D. FREEDLAND
CONBULT NG ENGINEER
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ST Loyis Mo 0344
‘ in 53201
Milwaukee, Wisconsin (,3 | 4_) 64+ S-06217
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Product Data  ——
jssue Date 1743

Jotion Con A19ABC
2221 Camden Court
g Brook, IL. 60521

LRRT

Catalog Section  Penn
A13ABC

Series

Electric Thermostat
Direct Mounting or Bulb Element

The Penn A19ABC electric thermostats are for
applications where a closed circuit is required
for either a rise or fail in tempsrature. Models
with 100 to 240F (37 to 110C) range are for ap-
plications where rapid water temperature changes
occur; such changes occur, for erziiple, in small
fast-acting boilers in hot water heating systems.
The liguid-filled temperature elements measure
the slightest temperature change to assure rapid
response to changes in the controiled variable.

These line voltage controls have single-pole,
double-throw, snap-acting switches, The SPDT
contact unit has color coded terminals, see
Fig. 3. They have an adjustable differential and
a range adjustment knob.

Mounting

The separable wells screw directly into a top
or side tapping of a hoiler or domestic hot water
storage tank.

Installation
1. Drain the system to a level below tapping.

2. Remove separable weli from the control by
loosening set screws in the hex nut,

3. Place a small amount of pipe dope on the
well threads to prevent leakage.

4, Turn well securely into the boiler tapping.
CAUTION: Be sure that unobstructed depth

CQUALITY

Fig. 2: Control with Remote Bulb Showing Well
Assembly and 1/2" MPT Packing Nut,

Fig. |: Well Immersion Controi for
Direct Mounting

is sufficient so well will not make metal-to-
metal contaci. The well must be completely
submerged; avoid mounting where it might
be partially above the operating liquid level
or surrounded by an air pocket,

5. insert the bulb into well applying a firm pres-
“sure to be sure the tulb is at bottom of well.
Tighten the set screws.

a. On remote bulb models, remove bushing
from the separable well. Insert bulb into
well. Slide bushing over capillary and
push into well. Tighten set screws.

The remote buib controls are mounted directly
to a flat surface with screws through holes in
back of case.

pecifications
CODE NUMBER ATIABC.I 1 ATIABC.12 AIIABC40
RANGE 100 TO 2490F 100 TO Z40F 36 70 110F
(770 110C) | (37 7O 110C) {-1 TO 43C
. b T0 24F 6 TO 14F 317270 14F
DIFFERENTIAL (AD).) (2 T0 13C) (3 70 13C) (1.6 T0 6.6C)
MAXIMUM ALLOWABLE 790F Z90F 1 40F
BULB TEMPERATURE (143C) (1426 (60C)
DIRECT WELL | REMOTE WELL | REMOTE BULB
MOUNTING {MMERSION IMMERSION MOUNTING
WO CAR. & FT. CAP. % FT. CAP.
BuLB AND 290 X 20727 | 250" X 24720 3/8" X 5
BULB BULB BULB

RED TO YELLOW CLOSES ON TEMPERATURE
INCREASE AND RED TO BLUE CLOSES ON
TEMPERATURE DECREASE

KIND OF ACTION

CONTACT UMIT SPDT, SNAP-ACTING

COMBINATION KNOCKQUT FOR 172" OR 3/4"

CONDUIT OPENING CONDUIT IN BOTTOM OFf CASE

CASE 063 COL.D ROLLED STEEL WITH GRAY BAKED
ENAMEL FINISH

625 COLD ROLLED STEEL WITH GRAY BAKED

COVER ENAMEL FINISH

(b) PRINTED IN U.S.A, Penn-Baso Produict
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A19ABC

Electrical Ratings

MOTOR RATINGS 120 Volts { 240 Voits
A.C, Full Load Amps 10,0 6.0
A.C. Locked R tor Amps 60.0 36.0
A.C. Non-inductive Amps 10.0 6.0

Pilot Duty — 125VA — 24 to 600V A.C.

Wiring

All wiring should conform to the National Elec-
trical Code and local regulations. Wire as shown
in Fig.3.Red is the common terminal. CAUTION:
Use No. 8-32 x 1/4" terminal screws. Longer
terminal screws can interfere with switch mech-
anism and damage the switch.

YELLOW
O- RED YO YELLOW
CLOSES ON TEMR
INCREASE
RED 70 SLUL
BLUE OPENS ON TEMP,
RED INCREASK
COMIMON

Fig. 3: Diagram Showing Terminal ldentification.

SET SCREWS

-

DIFFERENTIAL
SCALE PLATE

DIFFERENTIAL
ADJUSTING
LEVER

Fig. 4: Interior View Showing Differential
Adjusting Lever and Well Assembly Set Screws

LIMIT STOP
BRACKET WITH
SLOT

Fig. 5: Sliding Stop to Front of Control
to Set High Limit Stop

Adjustments

Dial settings normally indicate the cutout set-
ting. The controls are calibrated so the dial
pointer indicates the temperature at which the red
to blue contacts open on a rise in temperature.

Rotate the adjusting knob to raise or lower both
the cutout and cut-in settings. The controls
have a differential scale plate with multiplieis
as shown, see Fig. 4. For example, when '"#in."
differential is 6F°, then x 2 is 12F”, x 3 is 18F°,
and x 4 is 24F°, the maximum differential pos-
sible. The adjusting lever is set at the minimum
differential stamped on the control. To adjust,
move the lever to the differential required.

High Limit Stop

The high limit stop is an integral part of these
controls and can be field adjusted. To set high
limit stop, proceed as follows:

1. Set dial to temperature at which stop is de-
sired.

2. Remove control cover.

3. Slide dial stop to front of control (toward dial)
against step behind dial, see Fig. 5.

NOTE: Sometimes an exact setting is not pos-
sible and the stop must be set to the closest
Ciepn corresponding to the dial setting.

04
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Dimensions

MTG.HOLES-.142X 3/4" SLOTS

- 2.3/16"- »

-ru-lsxus"-m-z-ve"-r« 2-15/16"

< -9/16%

\
» «25/32"

™~ MTG. HOLES -.142X 3/4"SLOTS

172" CONDUIT HOLE

A WITH |-3/32" KNOCKOUT
N

27/32" f"’O

172"0R 3/4"MPT
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types A19FBC, A28FA
DUAL BULB THERMOSTATS

(Single Stage and Two

Stage)

A

A19, A28
3643-C

36438

APPLICATION

These dual bulb thermostats are for outdoor reset con-
trol of the heating medium. As the outdoor temperature
decreases, the medium temperature is automatically in-
creased by a predetermined amount, This maintains the
selected balance between heating requirements and
heating capacity.

Thermostats are offered with different ratios (the re-
lationship between outdoor temperature change to the
resulting medium temperature change). This meets
operating requirements for various types of hot water
and forced warm air heating systems,

FEATURES

— Dependability . . . snap-acting contacts in dust-tight
enclosure.

— Precision "repeat” accuracy . . . unaffected by baro-
metric pressure and cross ambient problems,

—~ Concealed adjustment discourages unauthorized ad-
justment changes,

GENERAL DESCRIPTION

Temperature sensing elemcats are of the solid charge
(liquid filled) type. Temperature increase, at either of
the two sensing elements, expands the liquid to move
a diaphragm member at the instrument case. The dia-

phragm movement directly.operates an.c«lecuical switch Mo’?:' ga':n)ﬂ 120 V. 240 V.
through a constant load pivot mechanism. (AC. Only

. Full Load Amps. 10.0 4.0
The two sensing elements are integral parts of a com- Locked Rotor Amps, 60.0 36.0

mon thermal system. A temperature decrease at one

SELECTION TABLE

Fig. 1 — FExterior viaw of dual
bulb thermostat with direct im.
mersion indoor bulb,

Fig. 2 = Interior of Typs AISFBC,
Ncte set point odjusting screw
and differential odjusting lever,

sensing element necessitates a temperature increase at
the other sensing element in order to maintain the same
diaphragm or switch position. So, as the temperature
at the outdoor sensing element decreases, an increase
in temperature at the indoor sensing element must occur
to balance the thetmal system. The increase in medium
temperature which occurs as outdoor temperature goes
down is a function of the thermostat.

ELECTRICAL RATINGS *

Pilot Duty — 123 VA, ot 120/240 V. A.C.

L Praduct Numher Resst Type of Sulb_Sixze Cepillary Length
1 toge 2 Stage Ratio t Indoor Bulb Indoor Ouideer Indoer Ovidesr
AI9FBC-2 A28FA-2 Averaging " x 14% ft, %" x 3%” 10 20
AI9FC-4 A28FA-4 | Liquid immersion * W x 3" %" x 3%" 09 s w
A19FBC.) A28FA-) Averaging 2" x 14% §. N x 4N 10’ 20’
Al9Facs A28FA-6 Vi1 | Liquid Immersion ¥ W x 3u” " x 4Yum 08 0 W
A19r8C-3 __A28FA-3 Averaging M x 144 . %" x 2%" 0’ 2
Atrec.3 A28FA-S DA | iaid Inmarien ® H x 3" W x 20" &9 w 3
t Outdoor change to medi hang
¥ For Liquid Immersion, specify Part No. FTG13A.600 Closed Tank Cénnector or WEL14A.602 Bulb Waell,
B% Includes Part No. SHLI0A-600 Weather Shield. -
SPECIFICATION TABLE
Ranoe Differentiol Maximvm Temperah
"9 1 Stage 2 Stoge Shipping & Storage Overren
710 28° F. 72 F. each stage (Fixed) ° Yotal of Indoer and evidoor bulb tem-
6010 140° F. (Adjustable) 210 7° F. Interstage (Adj.) V407 F. peratures _must_net exceed 300° F,
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JOHNSON CONTROL

DESIGN o MANUFACTURE ® INSTALLATION

e,

APPARATUS
BULLETIN

JOHNSON SERVICE COMPANY
MILWAUKEE, WISCONSIN AND PRINCIPAL CITIES

Johnson A-2000 Instrument Air System

4 thru 1% hp

The Johnson A-2000 is a factory assembled,
complete instrument air supply unit. It con-
sists of an air compressor, aftercooler, air
filter, drain trap, single air pressure reduc-
ing station, pressure switch, and optional
safety devices all mounted within a vented
metal housing. Sizes from 1/4 through 1-1/2
hp are available. A 30 gallon ASME approved
air tank and the starter switch are mounted
on top of the housing. The entire unit is
completely factory wired and piped with all
air outlet and drain connections accessible
at the outside of the cabinet. Fou: leveling
legs and two rigging hooks are provided.

An aftercooler bypass, recommended for all
aftercooler installations, is provided with
this unit. The bypass is manually operated,
and is used in case the aftercooler is to be
removed for service. An interlock is provided
between the compressor and the aftercooler
to prevent the compressor from starting with-
out running the aftercooler; it will also keep
the aftercooler runnir after the air com-
pressor has been stopped.

An unloading feature on 1/2 thru 1-1/2 hp
compressors assures loadless starting. Oil
entrainment is minimized with the use of
side sealer piston rings, low compressor
speeds which keep head temperature at a re-
duced level and the high flash point of the
special lubricating oil. An oildip stick, con-
veniently located on all models, makes it
easy to check for proper oil level. If oil is
to' be added or changed, drains and filler
ports are also conveniently located.

ORIy

1

Snap acting DPST pressure switches, fac-
tory calibrated to close at 70 psi and open
at 90 psi, are provided on all models; models
1/2 thru 1-1/2 hp are furnished with an un-
loader feature, A pop safety valve on each
model is factory set at 110 psi.

The mounting base on all models has a V-
belt tension adjustment to aid in maintaining
proper compressor and motor alignment while
adjusting the tension,

Clean air is assured by minimizing oil en-
trainment and by using a 10 micron intake
filter with a replaceable cartridge. Long life
of the check valve is assured by using a
coiled discharge line from the compiessor to
reduce the operating temperature,

COMP.| CFM NUMBER OF NET
MODEL | HP } "Rpy | @80 psi | CONTROL UNITS * | WEIGHT (LBS.)
A-2025 | %| 625 | 0.82 47 390
A-2050 | %] 470 | 1.50 86 425
A2075 | %| 620 | 2.68 154 425
A-2100 | 1 | 520 [ 3.40 196 440
A-2150 | 1% | 720 |  4.70 270 445

* Based on 50% running time,

PRINTED IN U, S, A,
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APPARATUS

A-2000 gy i eTiN

JOHNSON CONTROL

DESIGN o MANUFACTURE @ (INSTALLATION

JOHNSON SERVICE COMPANY
MILWAUKEE, WISCONSIM AND PRINCIPAL CITIES

All components of the A-2000 are completely
accessible by removing the front or back
panel. Four thumb screws are used to hold
the panels in place. The components are
placed within the enclosure so that any
necessary repairs or replacements can easily
be made. An additional air pressure reducing
station can be field installed, within the
housing, for dual pressure systems,

All motors are 40C °rise, NEMA, B, L or N
design, continuous duty, and are available
for 115 and 230 volt 60 Hz single phase or
208/220/440 volt 60 Hz three phase opera-
tion, The 1/4 and 1/2 hp motors are factory
wired for 115 volts, but may be field rewired
for 230volts. The 3/4, 1, and 1-1/2 hp single
phase motors are factory wired for 230 volts
and may be field rewired for 120 volts. All
three phase motors are factory wired for
208/220 volts, and may be field rewired for
440 volts operation. In all cases, wiring
diagrams are conveniently provided on the
tank. Follow the instractions on each motor
when changing motor voltages. Single phase
motors have built-in overload protection and
a DPST disconnect switch. Three phase
motors have a manual starter and require

overload heaters that must be furnished lo-
cally.

Two alarm lights are available, both with the
press-to-test feature, to immediately indicate
a malfunction, if one should occur. One
alarm will be actuated if the automatic drain
fails to function. The other alarm will be
actuated by a high temperature thermostat
mounted on the drain leg of the heat ex-
changer. The alarm light will be energized
whenever the aftercooler is not running, or
when the temperature of the drain leg rises
to approximately 65F,

Mounting

The A-2000 is designed as a free-standing
unit, Two rigging hooks are provided at the
top of the unit to facilitate movement; hand
holes are provided in both side panels and
should be used when moving the unit, after
removing it from the case. Leveling legs are
provided on all four corners to level the unit
in each direction; when the A-2000 is prop-
erly leveled, it does not require floor an-
chors. Adequate space should be left on all
sides of the unit for service and maintenance
and to assure free air circulation over the
components. Space must be allowed for pip-
ing the unit to the instrument piping.

ELECTRICAL RATINGS
Maximum NEC Full Load & Locked Rotor Current for
A.C. Motors (Amperes)*

AIR SINGLE PHASE THREE PHASE
COMP. 115V 230V 208V 220V 440V
RAl'{I‘ll’NG FULL | LOCKED| FULL | LOCKED| FULL | LOCKED| FULL | LOCKED| FULL | LLOCKED
LLOAD | ROTOR | LOAD | ROTOR | LOAD | ROTOR | LOAD | ROTOR [ LOAD | ROTOR
% 5.8 29 2,9 15 1.2 7.5 1.1 6.0 .55 3.0
Y 9.8 58.8 4.9 29.4 2.1 12.7 2 12 1 6
% 13.8 82.8 6.9 41.4 3 17.8 2.8 16.8 1.4 8.4
1 16 96 8,0 48 3.7 22 3.5 2] 1.8 10.8
1% 20 120 1 60 5.3 31 5 30 2.5 15

* Maximum Possible Motor Amperage recognized by National Electrical Cude,

Y
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Wiring Diagram for Single-Phase
Connections Less Safety Devices
Wiring Diagram for Three-Phase

Connectjons Less Safety Devices

Dimensions
RECOMMENDE [y u
CONDUIN (()NNECTION
LOCATION
*SiNGLE PR
88{,,‘;550“ ) TANK DRAIN
: ' 174" 0D comMp
CONN%GTION
SUsLER LFOR 3/4 HP
(Fomnp B1-1/2HP jL {
HAND HOLE ‘ " T
21, : 1-3/8" DIA
(BOTHSIDEST ™ i ] B REMOTE -
, Ac%lr%m N R
- [
KNOCKOUTS ) N 3
FORI4HP B 172 'P { N 9‘1
q
yEgs coun o i
o L TRAP DRAIN e 4
B * u 224 i
V 174" DRAIN COCK E= n
b AFTERCOOLER h
/" SLUGGE DRAIN 5
4 14 b
28 1/4" 0D TUBING ¢ b
© ~INLINE FILTER H b
t DRAIN t
? ’} i | I & L
3-3/8"]' e ! i [ SR, ¥: 9 77 NS oo
4-1/4 Y ' | NOTE! 3FT. CLEARANCE REQUIRED IN FRONT OF UNIT, 18" ON ALL SIDES.
r-9e]] /16" LEVELING LEGS HAVE 7/8" ADJUSTMENT.
b1 578 e}
(s = 12-7/8" - i % FITTINGS PACKAGED INSIDE CABINET.
13 REMOVE AND INSTALL AS DIRECTED.
e - - =13-15/16"
R o 5/8" e
SRR | IR
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Product Data ~——
issue Date 57J4

Catalog Section €
Series 2220

Johnson Controls, Inc.

507 E Michigan Street
P.O Box 423
Milwaukee. Wi 53201

C-2220
High-Low Pressure Selector

The C-2220 High-Low Pressure Selector, Fig, 1,
is a pneumatic device that selects and transmits
the highest and lowest control pressure signals
from a group of thermostats or controliers., The
sefector is available in either master or slave
modules for use with high volume (relay) and low
voiume (non-relay) thermostats or controllers.
One master and as many as 19 slaves can be
combined in a single selector for up to 20 zones
of high-low pressure selection, A combination of
high and low volume modules can also be used
in the same selector for applications invoiving
both high and low volume thermostats. In ali
cases however, the appropriate C-2220 modu'e
must be chosen for proper operation with the
corresponding type of thermostat or controller,
Low volume C-2220 modulcs are furnished with
integral restrictors that provide restricted supply
air pressure to their associated thermostats,

Operation

Figure 2 shows an internal view of a 3-zone
selector for a low voiume application. Each
C-2220 module contains a high and a low signal
repeater. When modules are coupled together to

Fig. §: C-2220
Selector on
C-2220-5
Mounting Base e
'v
temmumm

+

&

Soiuumn
»
form the selector, the high signal repeaters are
connected in series and the low signal repeaters

are connected in parallel, These interconnections
form the high and low signal selectors.

Specifications
PRODUCT C-2220 HIGH-LOW PRESSURE SELECTOR
C-2220-1 | MASTER MODULE FOR LOW VOLUME CONTROLLER INPUT
£-22202 | SLAVE MODULE FOR LOW VOLUME CONTROLLER INPUT
MODELS C-2220-3 | MASTER MODULE FOR HIGH VOLLUME CONTROLLER INPUT
C-2220-4 | SLAVE MODULE FOR HIGH VOLUME CONTROLLER !NPUT
SIGNAL OUTPUT | 1 TO 19 psig (7 TO 135 kPa) @ 25 SCIM (25 dm */h)
LIMITS INPUT 0 TO 25 psig (0 TO 175 kPa)
C-2220-1 | 60 SCIM (60 dm*/h)
AIR C-2220-2 | 20 SCiM (20 dm3/h)
CONSUMPTION ['c.2220.3 | 40 SCIM (40 dm?/h)
C-2220-4 | O SCiM (0 dm®/h)

OUTPUT CAPACITY
(MASTER MODULES ONLY)

25 SCIM (25 dm 3/h) EACH (HIGH AND L.OW)

SUPPLY PRESSURE

20 psig (140 kPa); 25 psig (175 kPa) MAXIMUM

MATERIAL

POLYSULFONE PLASTIC

AIR CONNECTIONS

BARBED FITTINGS FOR |/4 IN. 0.D, POLYTUBING

AMBIENT TEMP, LIMITS

00 125F (-18 TO 52C)

ACCESSORY

(ORDER SEPARATELY)

C-2220-5 MOUNTING BASE KIT FOR | MASTER AND
UP TO 5 SLAVES

PRINTED IN U,S,A,
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C-2220

Through the use of the C-2220 high-low pressure
selector, heating and cooling are delivered to
the zones with the greatest demand. Heating cool
air or cooling heated air, which may occur in
double-duct and multizone systems, is minimized,

Mounting

C-2220 modules are assembled by pressing the
three parallel barbed fittings of the first slave
module into the parallel recoptacles of the
master module. Slave modules likewise have
receptacles to accept the barbed fittings of
succeeding slave modules. Up to 19 slaves can
be interconnected in this manner, providing a
maximum capacity selector of 20 zones.

Master C-2220 modules are furnished with an
externally connected air filter, two vinyl plugs
and two small round head screws. The filter is
connected into the supply air line and the vinyl

T+4004
THIRMOSTAY

HOH 8i8 @~y
sueRLY o)
e O

Low 316 @—

(10 EXH. (LY
. ‘\.’ MASTEN SLAVE SLAVE
I AL P

e

0 OTHER
CONTAOL. -
COMPONENTS tomrr s

k T
B e
}ADDH’IOML )
20— IONES
PSRt

€~2720 ffc: r-9021
}"""“"“"""‘"““'*‘ e
Fig. 4: Typical High Volume Controller
App lication for Multizone System

plugs are used with the small screws to block
off the “'supply’’ and '‘low signal’’ receptacles
of the last slave module, These plugs can he
easily removed and replaced if the number of
modules is expanded at a later time,

Two 5/32" holes are provided in each C-2220
module for base mounting with #6 sheet metal
screws. To anchor a selector to a rigid flat
surface, it is generally necessary to secure
only the master, every second slave and the
final slave module, Refer to Fig, 3 for dimen-
sions and tubing connection identifications,

Accessory

A mounting base kit is available which contains
a channel to support one master and up to five
slaves, This kit can be used to provide a rigid
flat surface for an installation where such a sur-
face is not readily accessible or where pre-
fabricated mounting is desirable,

ALLOW 3-1/2"(30mm) FOR
FILTER MOUNTING

et
(.8mm} - BARBED FITTINGS FOR
" -23/ A
e B A /"0 FLEXIBLE TUBING

t ] H

D

1-3732°
(28mm

F ‘[
SEIME

C~2220

Fig. 5: Typical Low Volume Controller
Application for Multizone System
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Product Latgh e Catalog Section C
Issue Date < 2741 Series 5226

Johnson Controls, inc.

307 E Michigan Street 0-5 2 2 6
oo A2 2201 Pneumatic Signal Transmitter

The Johnson C-5226 Signal Transmitter (Fig, 1)
is a multipurpose pressure operated repeater/
selector, In application, the C-5226 is used to
repeat pneumatic transmission signais (Fig. 3)
or to select the higher (Fig. 4) or lower (Fig. §)
of two pneumatic signal levels directly from the
output of a controller,

The C-5226 Signal Transmitter operates at 4 1:1
ratio to compensate for pressure drops and time
lags inherent in long pneumatic transmission
lines. Due to the minimum hysterisis character-
istic, it will accurately reproduce the output of e e
a pneumatic transmitter. It will provide additional

Fig. |: €-5226 Signal Transnitter

001" INeLINE
T REBTRICTON

I

capacity for a pneumatic transmitter with input it{ o Plrae
to several T-9000 controllers. b Jeonmocien L] kot aren
E’S SCHARGE
. . . CONYROLLED
As shown in Figs. 4 and 5 respectively, several oo o PELSE
C-5226 Signal Transmitters can be connected in | B o
series to transmit the highest of seveial pilot -1 i j:sasm..
pressures or in parallel to transmit the lowest chcoszner | T-3a00
of several pilot pressures. C feormeume ";ﬁim Sevie -0 EEAToR
¢ T
BARBED FITTINGS FOR 1/4" 0.D, e T [ AR -
FLEXIBLE TUBING RESTRICTOR | add) | e Te0n " 1.8210
0 . to.p2zens] CoRTROLLER e
REITRIR: oLt

T-8210
TRANSMITTER
IN 0.0. AN

T
#C-5226 compensates for time lag and pressure drep
from long transmission line,

#*C.5226 provides additional capacity for pneumatic
gransmitter,

Fig. 3: C-5226 Used as a i.epeater

e a1 32 e

Fig. 2: C-5226 Dimensions

Specifications
PRODUCT C-5226 SIGNAL TRANSMITTER
ACTION PROPORTIONAL — DIRECT
RATIO 111
MOUNTING IN-LINE
MAXIMUM PRESSURE 25 psig

AMBIENT TEMPERATURE

40 TO 120F (5 TO 50C)

BODY

POLYSULFONE PLASTIC

MATERIAL,
DIAPHRAGM

SILICONE RUBBER

CONNECTIONS

BARBED FITTINGS FOR |/4" FLEXIBLE TUBING

ACCESSORIES

EXTERNAL RESTRICTOR .007" (T-5210-100) OR
005" (T-4004-9)

Performance spacifications are nominal and are subject to
accepted manufacturing tolerances and application variables.

PRINTED IN U.S.A,
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Installation

The C-5226 Signal Transmitter is an in-line
device; it is mounted directly in and supported
hy the flexible tubing connections, All con-

003 RESTRICTOR

Fig. 4: Aigh Pressure Selector with
C-5226 Transmitters Connected in Series

I' PING FOR ADDITIONAL UNITS IF AEQ'D,

coribii ]|

nections are mede to 1/4" barbed fittings. Refer
to Fig. 2 for dimensions and tubing connection
identifications,

Z0NE) ZONE 1
@ 744002 "@ T+4002
S SRS |
IONE 2
T»4002 %’925022
007 RESTRICTOR
c-6226 L £«5226 SIONAL TRANSMITTER
2 pai
, :{?__ b MACE- o EXHAUST
ZONE 3
T~4002 '%92(’70?2
c-5226 [:J:E c-s22p
! 2.0
e p . .-c:D;ﬁr;xHAurr —
ZONE 4 0
T-4002
[, 2 1
L 2y
g 70 CONTROLLED »
=’ B"‘g ®:].__.... o co — TO ggarczou.zn

Fig. 5: Low Pressure Selector with
C-5226 Transmitters Connected in Parallel

Cj IOOM THER“O")TAT

I 226 {OR AHY NON-RELAY
t A CONTROLLER!
c-fzze | FROMA mnsmrrﬁn
..... wl 1 RELAY ON .. 'eEXH | Y0 CONTROLLED
| Eomoicer— e L RELALOR - - Sefjymexn 1 oo coN
] | conTRoLLER
@.”..«a..._.... | 6‘;}. @~
008" IN-LINE 08" W-LINE
l e | RESTRICTER #

Lo e oo o e FESTRICTER

*Restrictor size depends on controller used,

Fig. 6. C-5226 Used

as 3 Low Pressure Selector

when one of the Controllers is Non-relay

PIPING FOR ADDITIONAL UNITS IF REQ D

R. 3l7 W
FLOW L
CONTROLLER

|

|
C-BEZG i

l

g IN-LINE I

L RESTRIGTER
T P S ———— i ¢ St < TP . it o

l
|
t EONTROLLER
l

[ R-317
u FLOW
CONTROLLER
c.5228 {OR ANY NON-RELAY

SRR CONTROLLER)
FROM A TRANSMITTER
RELAYOR,———-«-—-!( 2! . TO CONTROLLED
[T NONR ° DEVICE

CONTHGLLEN

%.om"m-una

RESTRICTER #

*Restrictor size depends on controller used,

Fig. 7: C-5226 Used

as a High Pressure Selector

when one of the Controllers is Non-relay
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Product Data ~——

Catalog Section C

issue Dute  47J4 Series 7351

Johnson Controls. inc.

507 & Michigan Strest
PO Box 423
Milwaukes Wi 53201

C-7351

The Johnson C-7351 Time Controls are designed
for applications where automatic switching op-
erations of electrical equipment is required on a
daily or weekly basis, These time contryls have
C.S.A. approval and are Underwriters' Labora-
tories, Inc. listed.

Circuits are switched by trippers mounted at the
desired time on the edge of the large rolating
time dial. To set the correct time, simply rotate
the dial clockwise until the correct time is ip-
dicated at the pointer. Trippers are color coded

7 Day Model in Surface Mounted Case

Time Controls

24 Hr. 5.P.D.T. Modal
for positive identification; silver *On'" and black
“Off'", The dial is marked with “‘Morning"’, "' After-
noon'', '‘Evening’’, and ‘‘Night" segmenis, A
manual trip mechanism allows the circuit to be
transferred ahead of the automatic schedule with-
out disturbing the rest of the schedule.

Contacts are made of cadmium alloy for long life
and are rated for 40 amps, non-inductive per pole
at 120, 208-240 or 277 voits; 690 VA pilot duty
or 1 hp for 1 pole only, Connections are made at
convenient terminals. The clock mechanism is
powered by a 120 volt 60 Hz synchronous motor,
Ambient temperature limits are ~40F (~40C) to
248F (120C).

One 7-day and two 24-hour models are available.
The 7-day model is available with an electrically

P

CODE NO. | rympe ; TRIPPERS | MINIMUM | cCLOCK Ak
c-73s) | MOPEL} CONTACTS™ | pypNISHED | INTERVAL | MOTOR CASE FEATURES
l MOVEMENT
- ONLY
~2 4 POLE 7 ON 120V SURFACE
7DAY | ONO.-2N.c)|  7OFF 3 HR. 60 Hz | MOVEMENT
~3 ONLY SPRING
RESERVE
4 SURFACE
5 4 POLE ] ON 120V MOVEMENT SKIP-A-DAY
- 24 HR, 90 MIN, ONLY A
. (2N.O. = 2 N.C.) | OFF 60 Hz T DEVICE
-9 24 HR, S.P.D.T. : e 9O MIN. | 120V,60 Hz | SURFACE —

* Contacts ratr ¢ 40 amps at {20V, non=inductive.

. PRINTED IN LJ.5.A.
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C-7351

wound 10-hour spring reserve feature that will
maintain switching schedules in case of & power
failure. The spring is automatically rewound when
power is restored, at the rate of 2 hours for each
one hour of power failure.

The 24-hour, 4-pole model is furnished with a
skip-a-day feature that allows up to 6 days to be
skipped from the daily switching schedule, Days
are skipped by inserting pirs in the skip-a-day
device for the desired day(s).

Three bridges are suppiied with the 7-day and
24-hour, 4-pole models, and are used to provide

Typica!l Wiri

CONTACTS SHOWN WITH HAMD TAIP LEVER I OFF POSITION /"

b
L
s

[ S

”.;ov'uim

4 Pole Model: D,P.5.T. 3 Wire
with 120 Volt Motor

~
I COMTACTS SHOWN WITH HANO TRIP LEVER N OFF POBITION ™,
i [ ]

Loodl
o4

i
H
1
1
FEVPAIspRaps ey )

il

LOADR &~

4 Pole Mod:i: Double Break Two Loads ~
One Load ““OFV '’ When Other Load ‘'ON,"’
Common iator Voltage

LOAD |
LOAD 2

LINE YOLTARE

S.P.D,T. Model: Controlling Two Loads,
Common Motor Voltage

the various swilching arrangements shown,

Mounting

All time controls are available in surface mount-
ed, grey crinkle finish, compact cases with
latches, or movement only for mounting in M-8000
control cabinets., Flush mounted cases are avail-
able for 7-day and 24-hour, 4-pole models. A
mounting bracket is available for mounting the
movement only. All movements snap into the
cases and mounting brackets, no tools are re-
yuired. Cases have 1/2 in, and 3/4 . conduit
knockouts,

ng Diagrams
. o . - e e R g e B e T, o
{CWYMWMNMMNMT!I?LIV(N 14 OFF POSITION \ |
| (.
1

ha
1
i
)
1}

[0S Sy feete-poiza il

¥4 + ¢ j
LINE LOADI LOADE  LOADD LOAD 4
b d $ -3 - - :

4 Pole Mode!l: D.P.D,T. One Side of Line
Common to Switches and Motor

" CONTAC TS SHOWN WITH HAND TRIP LEVER. IN OFF POBITION /=~
P ]

: e i
1IA TR » Y
e 20 m :
. iy SN [RRPRDIR S R N -
WEJLO_;O 1 L\Iﬁ? \wso 3 s
e LON e ) LOAD S LINE VOLTASE
w2 140 e d }

4 Pole Mode!: Four Loads Controlled —
Two Switched ‘“ON'’ as Two Switched ‘'OFF,"
All L.oads Have Separate Voltages
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Product Data — Catwing Section C
Issue Date  57J3 Series 7510

Johnson Controls, Inc. C-7510 o,t.m.‘ Start Controller
507 Michigan Street for Pneumatic Night Setback
Milwaukee. Wi 53201 Temperature Control System

The C-7510 Optimal Start Controtler is a pneu-
matic-electric device designed to be used with
a pneumatic night setback and morning warm-up
system of controlling building temperatures. It
automatically delays the morning start-up of
heating and ventilating systems until they are
actually needed for proper conditioning of a
space .«or to occupancy. Significant energy
savings can result from optimal heating start-up.
Energy savings include both heating fuel and
electrical energy used to operate the ventilating
equipment,

The C-7510 is designed for use with a 7-day
programmable clock* (C-7351) and 100F ° span,
-20 to 80F range pneumatic temperature trans-
mitter (T-5210).

*If an existing system 7-day clock is used:

I. Clock must have full 7-day programming ca-
pability.

2. Clock must have available at least one pair
of drv contacts.

3. Clock must already be in use for the HVAC
day-night control and be compatible with the
C-7510 program time schedule.

4. If all conditions (I, 2 and 3 above) do not
exist, a separate 7-day clock must be provided,

Operation

The C-7510 has a toggle switch provision for
selection of either manual or automatic mode.
When set on automatic, the C-7510 controls the
morning start-up of heatiug and ventilating sys-
tems through the operation of its heating start
switch and damper switch respectively. Two,

AL D AGE 18

3N
ORI R QUALITY

OF, POOR

Fig. I: C-7510 Optimal Start Controller

in’:pendently adjustable, cams that rotate on
hie same 24 hr clock shaft, provide a daily se-
quence for activation of the two 120 volt switch-
es. The external 7-day clock sequences the
night cycle operation of the system and a single
dry pair of contacts in the clock programs the
C-7510 for morning warm-up control and day
cycle operation.

The damper switch has a direct mechanical
linkage to the damper cam so that its contacts
will transfer at the same time each day to open
the outside air dampers to admit fresh air into
the building in accordance with the system
schedule, The heating start switch is mechani-
cally linked to the ‘‘U'" factor cam which affects

Specifications
PRODUCT C-75/0 OPTIMAL START CONTROLLER
OPERATING VOLTAGE C-7510- 120 VOLTS & 10%, 60 Hz

(SYNCHRONOUS CLOCK) C-7510-2

120 VOLTS + 10%, 50 Hz

U’ FACTOR SET POINT RANGE

0.10 TO 0.30 BTU/HR FT? F°
(0.60 TO 2,0 W/m?* C®)

MAXIMUM OUTPUT LOAD (RESISTIVE)

5 AMPERES, 120 VOLTS A.C,

AMBIENT TEMPERATURE LIMITS

0 TO 130F (~I8 TO 54C)

ACCESSORIES

EXTERNAL PROGRAMMABLE 7-DAY CLOCK

(ORDER SEPARATELY)

OUTSIDE AIR TEMPERATURE TRANSMITTER
WITH 100F° SPAN

PRINTED IN U.S, A,
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C-7510

the system start-up time. This start-up time is
controlled by the optimal start mechanism which
is under the influence of two independent factors,
the outside air temperature and the building *'U"'
factor (heat transfer coefficient), This mecha-
nism essentially compares a variable outside
temperatuie factor to a fixed building '‘U"' factor
and causes a delay in the morning start-up of
the heating equipment. The curve of Fig. 2
illustrates a typical delay schedule provided by
the optimal start-time mechanism. As shown in
the curve, as the temperature approaches 60F,
a shortar fead time is required for morning start-
up of the heating equipment. The maximum lead
time for any morning warm-up schedule will not
exceed 4 hours, This lead time is set on the
external 7-day program clock by placing the
““ON'" tripper 4 hours ahead of the occupancy
time,

)

3 c-7510

TYPICAL START UP CURVE
FOR V" FACTOR QF
015 BTU/HR FT® F°
{0.85 W/m? C°)

HOURS BEFORE OCCUPANCY
n

“U'’ Factor

The building *“U’* factor is determined by the
exterior wall construction and is defined as the
amount of heat energy (Btu/ft2hr F°) transferred
thru the wall, In most recently constructed
buildings, the wall ‘‘U'" factor is part of the
building specification and may be used in de-
termining the C-7510 “‘U’' factor set point. If
the "'U" factor is not available, Chart | may
be used as a starting point in making the "‘U"
factor determination. The ‘‘U'' factors listed
in the chart for all masonry walls can be used
directly us the C-7510 set point. "“U'" factors
for metal curtain walls must be adjusted before
the actual set point setting is selected, Metal
walls have little heat capacity and therefore
require less warm-up time, On metai walls, the
warm-up lead time can safely be reduced to as
low as 2 hours before occupancy, while still
maintaining proper warm-up conditioning, since
a wall with a low heat capacity will warm-up to
a steady-state heat transfer condition sooner
than a wall with a high heat capacity, For all
metal walls, the ‘U’ factor values listed in
the chart should be decreased by 0.03 when the
set point value is selected.

Example 1
A particular building has an exterior wall made

T ™~ of 4 in, face .brick, 4 in. I‘ight weight concrete
THE T TR R & R R @ block qnd_ 1 in. of insulation. From the chart,
oA TewpERATURE(E.) this building would have a ‘U’ factor of 0,15,
Fig. 2 Because these walls are masonty, the value
CHART |
"Y' FACTOR*
Ew::?al Typical Building Materials Bty w
hrft2 F° m?*cC®
4 in, face brick 2 in. insulation 4 in, common block 0.1 0.62
4 in, face brick 3/4 in. insulation 6 in. |,w. Tconc. block 0,13 0.74
4 in. face brick I in, insulation 4 in. L.w, Tconc, block 0.15 0.87
Masonry - "
8 in. h.w, tconc, block | in. insulation 0.18 1.02
4 in. h.w. tconc, block | in. insulation 3/4 in. gypsum board 0.20 .14
4 in, face brick 3/4 in. air space 4 in. |.w. tconc, block 0.25 .42
Metal curtain walls with 3 in. insulation 0,09 0.51
Metal Metal curtain walls with 2 in. insulation 0,13 0.74
Metal curtain walls with | in, insufation 0.23 1.30

* These values taken from Chapter 22 of 1972 ASHRAE Fundamentals Handbook pp, 426—~429. They are to
be considered as starting point figures only. Several readjustments may be necessary to exactly match
the C~7510 to the building. ‘‘U’’ factor is also discussed in Chapter 20 of this handbook.

th.w. = heavy weight and |.w. = light weight

10
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listed in the chart can be used directly in makiv;;
the C-7510 set point setting. Since the C-/hll
is provided with the ‘‘U' factor factory nosi-
tioned at 0.15, no additional change in set poini
would he required. The curve of Fig. 2 de-
scribes the C-7510 morning warm-up schedule
for the building in this example.

Example 2.

A particular building has an exterier wall made
of metal with 2 in, of insulation. From the chart
this building would have a ‘‘U'" factor of 0.13.
To make the C-7510 set point adjustment, the
0.13 value must be decreased by 0.03 to 0.10
since the walls are metal curtain with little heat
capacity. In addition, the 7-day program clock
should be set for a maximum warm-up lead time
of 2 hours, After the ‘'U"' factor set point is set,
the heating start switch pressure must be check-
ed (and adjusted if required) by following the
procedures outlinedin Installation Data C-7510-A.

Installation (See Fig. 4)

The C-7510 controller is enclosed in a 16 gauge
steel box with wrap-around cover and can be
wall or panel mounted with the four #8 screws
and anchors supplied. Knockouts for 1/2 or 3/4
in, conduit are provided in the top and hottom
of the enclosure for wiring and tubing access.
The outside temperature transmitter air line
connection is made to a barbed fitting for 5/32

C-7510

or 1/4 in. 0.D. polytubing, All wiring connec-
tions are made to an 8-position screw-type ter-
minal strip. Caution: When routing the wiring
thru the top of the unit, be sure to keep away
from the moving parts of the timing mechanism.
All wiring must be in accordance with applicable
electrical code requirements.

Factory Set-Up (See Fig. 3)

The C-7510 controller is furnished with the ‘U’
factor set point selector factory positioned at
0.15 (right edge of the slider), The heating start
switch is factory adjusted for a cutoff (warm-up
lockout) pressure at 12.6 + 0.3 psig. This 12.6
psig pressure Is produced by the -20 to 80F,
temperature transmitter when the outside temper-
ature reaches 60F, the temperature point at which
no warm-up is required. The damper cam is
factory set to energize the outside air damper
solenoid air valve for full day cycle at the oc-
cupancy time. The 24 hr dial on the C-7510 is
factory positioned with an occupancy index at
8:00 AM.

If the C-7510 is used on an application which
has the same ‘‘U’’ factor and occupancy condi-
tions as described above, the only set-up re-
quirements would he to make the electrical and

HE
o35/ 32" apa—cr-B-8/32% iy £
{80 mm) (80mm) EE

atmaifatsma]
C@S}f}@?

—— '/ FACTOR SETPOINT SELECTOR (SLIDER) E
NOTE: ALIGN RIGHT EDGE WITH DESIRED SETPOINT 3
OCCUPANCY l
INDEX ARROW r‘D// T“ II'/lG(I".bmm)
24 HR TIME DiAL KHQeKouTS (3) FOR )
0y {ToP AND BOTTOM )
OPTIMAL U' FACTOR CAM
START . .
MECHANISM = ! t
DAMPER CAM
DAMPER SWITCH FOUR .2(8 {5.5mm)
HOLES FOR M8 MTG.

g i_ OUTSIDE AIR TEMP ef
- " b TRANSMITTER $:
HEATING o ;o INPUT AIR =
START. e, CONNECTION FOR
SWITCH 5/32 OR I/4 IN,

0.D. PE TUBING

8-POSITION SCREW TERMINAL STRIP
(REMOVE PROTECTOR FOR WIRING ACCESS)

Fig. 3
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C-7510

pressure connections, to set the external 7-day
program clock ‘‘ON'' tripper to 4:00 AM (the
maximum warm-up lead time) and to set the real
time on the C-7510 24 hr clock. To set the real
time, simply rotate the '‘U’' factor cam clock-
wise to the corresponding time of day, i.e. if the
C-7510 is set into operation at 9:00 in the
morning, the arrow on the cam should be aligned
with the 9 before N (noon) on the 24 hr time dial.

C-7510 Settings
(Readjust as Required)

Field Calibrations and Adjustments

Numerous adjustments canbe made on the C-7510
unit to match the various field conditions as
applicable, Adjustment procedures are detailed
in the Installation Data bulletin C-7510-A. In-
formation on the use of a different 100F ° span
outside air temperature transmitter with the
C-7510 is also detailed in the installation data
bulletin, Additional information on building “'U"'
factor determination can be found in the 1972
ASHRAE Fundamentals Handhook,

Adjustment Factory Set
‘U’ Factor Setting | 0.15
Occupancy index 8:00 AM
Heating Start 12,6 psig
Switch for =20 to
Cutoff Pressure 80F Range
Damper Cam Setting | 8:00 AM C
[kS- "] c-7s10
3-15psig
21-105kPa
f -20 TO 8OF
T-5210 OR
BELLOWS 0 TO I00F
24 HR
r= ~~'U' FAC, .
SSNEEL i
24 HR. LonH EPV- [ﬁrasoz
OA. HEATING v-24 SO T0
DAMPER ‘ START tz{}_—c T CONTROLLED
CAM O . SWITCH NCX_~NO DEVICE
] {
> @ || _DAMPER é % DAY- 15psig  NIGHT-20psig
7 i SWITCH 105kPa 140kPa
b o o ot v et e e e e P T o Sa o o O Mt s e o o e B S B L e Nt b s Pt e e oo el
l + 1 ALTERNATE METHOD
@l ]2T3]a]s]ej7]8 (O] Ol WIRE TO FAN
$p 1-4002 MOTOR STARTER:
< vV-24 P~7222
1t { c —
NCAS-NO — DAY- Opsig NIGHT-20psig
i i 140kPa
N—¢ FAN MOTOR STARTER _ LEXHA - ]
AUXILIARY CONTACTS/ - ============" PRIMARY METHOD ~~ "~~~ ~~—"~~
HOT
120 VOLTS e —~ V-248 R%T
50/60 Hz, c
<IN NIGHT CONDITION NCAENOD
N EsupN v
C-7351 FROM EXH.
A MY CONTROLLER
L |
»
I~

Fig. 5; Typical C-7510 Applicaiion
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Johnson Controls, Inc,

507 E. Michigan Straet
P.O. Box 423
Milwaukee. Wi 53201

D-251 Pneumatic Piston Damper
Actuators are used to accurately
position dampers in response to
the output signals of pneumatic
controllers, Two models are
avalilable in this series that vary in
stroke and positioning power.
Both models are completely
enclosed in sturdy housings to
protect them against dirt and
damage, Adjustable external stops
are provided to limit the stroke of
the actuator in either direction.
Note: These stops must be
properly adjusted to prevent over-
extension of the shaft so as not to

D-251

Catalog Section D

Serles 251
Product Data = e

Issue Date

Pneumatic Piston Damper Actuator

No. 2 & No. 3

exceed the physical rotation limits
of the damper. The D-251 No. 3
actuator Is available with or
without a factory mounted D-9502
Positioner.

Operation

Alr pressure from the pneumatic
controller Is applied to the
synthetic elastomer diaphragm
which moves the piston against
the opposing spring force, The
stroke of the actuator (s
proportional to the air pressure
from the controller, within the
spring range. When the air

Table 1: D-251 Actuator Force Values
20 PSIG (140 kPa) Supg}y

PBiG

Nominal Spring Ranges in W

Typical D-251 Actuator

pressure is decreased, the spring
returns the actuator shuft to a
position where the spring force
and air pressure on the diaphragm
are balanced.

D-251 actuators can be mounted
in any position to operate
normally open or normally closed
dampers. Various mounting

A sk ST PRI Al arrangements, brackets and .
vy linkages are available. Type "F
Fores In Wewtaris mounting Is used for attaching the
powsr 24 a. e actuator to the damper frame.
2 v ” o Type "W" is for attaching the
Retum 5 & 00 actuator to a wail or duct; type "W
vawer B 84 437 Short” is used where the mounting
361 218 104
3 oy o o5 area is limited,
RAelum & 19 -2’5'2-
Specifications
Product D-2561 Pneumatic Piston Damper Actuators
Models D-251 No, 2 D-251 No. 3
Strokes 2-1/8 in, (64 mm) 2-3/4 in. (70 mm)

Effective Diaphragm Aress

2.8 8q. in, (18 cm?)

6.24 Sq. In, (40 cm?)

Spring Ranges (Nominal)

5 to 10 PSIG (35 to 70 kPa
8 to 13 PSIG (55 to 90 kPa

5 to 10 PSIG (36 o 70 kPa

3to 7 PSIG ?21 to 49 kPa
8 to 13 PSIG (65 t0 90 kPa

Control Air Pressure

25 PSIG (175 kPa) Maximum

Positioner (D-8502
Factory instalied)

Available Only on D-251 No, 3

Body

Die Cast Aluminum

Materials Diaphragm

Synthetic Elastomer

Air Connection

Barbed Fitting for 5/32 or 1/4 in. O, D. Polytubing

Amblent Temp. Limits

-20 to 150F (-29 to 66C)

Accessories
(Order Separately)

Mounting Brackets and Linkages

€
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Dimensions —-= '"' for D-251 No, 2
Actuator with Typo "W Short” Bracket

annazo b FITTING
fon 8732"0R

/40
POLVTUBING

v 8 Sy HOLES (41

Dimensions —- "" for D-281 No, 3
Actuator with Typo "W Short” Bracket

Py

D-251 No. 3 Actuator Type “F” Meunting
Detall Normally Open (sbove) & Noimally
Closed (below) Note: Brackets and linkages
furnished with actuators (order D-1300-111
separately).

T
(s
° i
T “_:'-“,::'.."'.’2;
| “ o
1ol o “‘""“"‘"‘L o
mmmuom—'-'l'- for D-251 No. 2 & 3 Actuators -
wlm Type “W" Brackets
Actustor A B c o [ € G H J X L [ N P RaAS T v
No.z 1O 432378 1-6/16 1-8/64 4-1/2 3-3/4 1-13/18 3-7/16 2-7/18 611716 1.5/8  1-0/16 1-15/18 5/8 V4 51630
‘¢ 330 109 98 40 20 114 €8 46 87 62 144 4] 30 49 % &
No.o 15 E:6/16 4314 1-16/16 1-0/8 55/6 438 23/8 4tz 27/8 658 1-15/18 1-1/16 2:5/8_ 1/8 9/32  3/8-20
2 BT 735 121 49 3 43 1 8 114 73 168 49 7 &7 2 7

112

N




impp—— e+ ey

Product Data =~

Catalog Section P

Issue Date  07P3 Series 7221

Johnson Controls. inc. P"7 2 2 1
Pressure Electric Switch

507 E Michigan Street
PO Box42d
Miwaukee W' 53201

The Johnson P-7221 Pressure Electrie Switch
is designed for applications where a pneumatic
controller is used to actuate an electric device,
The instrument is Underwriters’ Laboratories,
Ine. listed and has a SPDT switch that is snap
acting, assuring quick make and break contuet,

Operation

The P.7221 switch contact unit has color
coded terminals; the common terminal is red;
the red to yellow terminals close on a rise
in pressure; and the red to blue terminals
open on a rise in pressure, A visible calibra.
tion scale indicates the pressure at which the
switch will operate on a rise in pressure,

Adjustments

The range setting can be adjusted without
removing the cover. The range adjusting serew,
located at the bottom of the switch, can be
turned with either a screwdriver or a !¢”
wrench, When the range is adjusted the

differential will change,

The differential is adjustable between 2 and
6 psi by an adjusting screw located inside the
case, Adjustment is made with ah Allen wrench
and should be made by trained personnel only.
At the high end of the operating range the
differential will be approximately 25% greater
than mid-range and approximately 25% less at
the low end of the operating range.

NOTE: The differential should be checked if
the switch is adjusted to the extreme end of
the operating range.

| BLUE

—

YELLOW

DIFFERENTIAL
ADJUSTING
screw i (&) !

Fig. 2: Interior View of P-7221 Pressure Electric
Switch. Note Differential Adjusting Screw

113

Fig. 1: P-7221 Pressure Electric Switch, Note Range
Screw

Masimum Diffevential: To obtain maximum
differential, turn the differential serew counter-
clockwise until the operating lever will remain
in the raised position when no pressure is ap-
plied to the unit, NOTE: Trip lever must be
raised manually, Turn the adjusting screw
12 turns more,

Minimum Differential: To obtain minimum
differential, turn the adjusting serew clockwise
untii it becomes snug, then turn it coun-
terclockwise one turn, This will give a mini-
mum differential of approximately 2 psi.
The P.7221 should never be operated with
the differential adjusting serew turned in
so far that it will clamp down the operating
lever. This will damage the unit.

Specifications
T Model | P.7221 Pressure Electric Switch |
Action Single Pole Double Throw
Range 3 to 20 psi
Differential Adjustable hetween 2 and 6 nsrwq

Pressure Connector 1/8" F.P.T.

Conduit Connection | One 1/2" conduit opening

Bracket {urnished, Attaches to

i - . Y
Mounting surface in any position

Ambient Femp, Limits { 32 to 140F (0 10 60(),

Electrical Ratings

Motor Rating 120V, 208V, 1240V, | 277V,
A.C. Full Load Amps, 16.0 9.2 8.0 ~—
A.C. Locked Rotor Amps.| 96.0 | 552 | 48.0 -
Non Inductive Amps. 16.0 9.2 8.0 | 7.2

Pilot Duty—125 V.A. at 24—277 V.A.C,
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Mounting— Wiring

The P.722]1 can be mounted in any position National Electrical Codes and local regulations.
using the mounting bracket furnished with Be sure the instrument is mot installed on
the instrument, No internal wiring is required. equipment to handle loads in excess of the
All external wiring must conform to the electrical ratings.
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JOHNSON SERVICE COMPANY P-8575

807 EAGBT MICHIGAN STREEY ¢ MILWAUKEE, WISCONSIN 53201

DATA {

JOHNSON P-8575
DIFFERENTIAL PRESSURE CONTROLLER

The Johnson P-8575 Differential Pressure Con-
trotler is adaptable to a wide range of pressure
differential control applications. Pneumatic feed-
back, an integral part of the controller stabilizes
the control point of the instrument by utilizing a
portion of the output pressure. This prevents
hunting at high sensitivities and provides nigher
accuracy at low sensitivities. Models are avail-
able as either direct or reverse acting. A simple
field change of pivot location can change the
action of the instrument.

Operation

The differential element is composed of two
metal bellows with opposing movements. As the
two pressures are applied, one to each bellows,
the actuating movement is transmitted to the
control port lid through a system of levers. Out-
put pressure changes in proportion to the control
port movement, With pivots at ‘‘A’" and ‘D", the
instrument is direct acting and output pressure
increases as the pressure differuntial increases.

With the pivots at “‘B" and '*C'', the instrument
is reverse acting and output piessure decreases
as the pressure differential increases. The
P-8575 is supplied as a direct or reverse acting
instrument. However, the pivots may be changed
in the field if the opposite action is desired.

Full movement nf the bellows is obtained with a
90 psi differential. The differential should not

Specifications
MODEL P-8575 DIFFERENTIAL PRESSURE CONTROLLER
ACTION PROPORTIONAL — DIRECT OR REVERSE ACTING *
OPERATING DIFFERENTIALS 0 TO 90 psi, 0 TO 5.25 kp/cm?
DIAL RANGE 0 TO 25 psi

DIAL MARKINGS

0TO 25 psi IN I psi INCREMENTS

DIAL GRADUATIONS

4 TURNS EQUALS 100 psi DIFFERENTIAL

SENSITIVITY ADJUSTABLE FROM /2 TO 20 psi/psi

DIFFERENTIAL SET POINT

ADJUSTMENT DIAL CONCEALED BENEATH COVER
BODY DIE CAST ALUMINUM

MATERIAL
COVER DIE CAST ZINC
BODY IRIDITE

FINISH COVER SPRAYED SILVER

MOUNTING SURFACE OR SEMI-FLUSH

AMBIENT TEMPERATURE LIMITS ~35 TO I50F (~37 TO 65C)

AIR CONNECTIONS 178" F.P.T,

MAXIMUM SUPPLY PRESSURE 25 psig

ACCESSORIES **

GAGES, FITTINGS AND SEMI-FLUSH MOUNTING KIT

* The pivots may be changed in the field if the opposite action is desired.

** The D.A., 0 to 90 psi model is available with or without gages and fittings as
standard equipment. On all other models, gages and fittings are accessory items.

PRINTED IN U,S. A, 115
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P57’ em JOHNSON SERVICE COMPANY

BO7 EAST MICHIGAN STREET » MILWAUKEE, WISCONSIN 53201

exceed 90 psi and the instrument should not be
used for pressure applications in excess of
250 psig.

A portion of the output pressure is fed back to
the pneumatic feedback bellows within the in-
strument to stabilize the control point and
produce accurate control. This action also re-
duces “‘hunting’’.

The mechanical sensitivity of the instrument is
set as high as possible. The sensitivity dial on
the feedback bellows is so adjusted that fced-
back is just sufficient to produce stable contiol
over the entire range of the instrument.
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Dimensions

Mounting

The P-8575 should be mounted on a wall, column
or panel at an accessible level. The higher of
the two pressure inputs should be piped to the
left side of the instrument and the lower pres-
sure input should be piped to the righi side.
Either the high or low input may be applied as
the reference input, providing that the reference
is respectively higher or lower than the low or
high controlied medium,

T P>

Pivat Location

D.A
P-057
-
i
| HIOH PRESSURE LINE,,_
1

N.O.VALYE

LOW PRESSURE LINE

Typical Application
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JOHNSON SERVICE COMPANY R-130

807 EAST MICHIGAN STREET » MILWAUKEE, WIBSCONSBIN 53201

JOHNSON R-130
AIR PRESSURE REDUCING VALVE

The Johnson R-130 Air Pressure Reducing Valve
is designed for use on a compressed air system
to reduce the primary air to a desired pressure,
A relieving feature will reduce the output pres-
sure when the pressure setting is lowered, Ex-
cessive pressure build-up in the regulated pres-
sure system is also prevented.

All sizes have two connections in the vaive body (~3DER SEPARATELY)
which can be used for an output pressure gage
or the optional mounting bracket. The output
pressure setting is changed by tumning the ad-
justing screw on the top of the larger valves .
and the black top knob portion of the 1/8" valve; |/8" Model
locknuts are p_rqvided on the larger valves; the 3/8", 172" and 3/4"
1/8" model utilizes a lockring. Models
Specifications
PRODUCT R-130 .
SIZES (F.P.T.) i /8" 3/8" 1720 374
CAPACITY (scfm) | 25 35 60
INPUT PRESSURE UP TO 400 psi
OUTPUT PRESSURE 0 TO 50 psi * 0.5 psi
AMBIENT TEMPERATURE 3/8", 172" AND 374" -40 TO | 50F
LIMITS 1/8" 0 TO I50F
3/8", 1/2" AND 374" ZINC DIE CASTING
BODY
| 78w BRASS
MATERIAL 3/8" AND |72~ ZINC DIE CASTING
TOP 3./4n ALUMINUM DIE CASTING
ir/g" DELRIN
CINISH 378", 1 /2" AND 374" | MOSS GREEN ENAMEL
1 /8" NATURAL MATERIAL
s L BRAEKET: OF

PRINTED IN U,S. A, 272
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R-130 JOHNSON SERVICE COMPANY
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series T26

LINE VOLTAGE THERMOSTAT
Heating, Cooling, Combination Heuating and Cooling

Standard Duty and Heavy Duty

APPLICATION

These line voltage thermostats control ..cating, cooling,
or year 'round air conditioning units in commercial, in-
dustrial or residential installations, Typical uses are
for unit heaters, fan coils, biast coils, refrigeraced storage
rooms, electric heat, duct furnaces, greenhouses, eic.
Models are available with SPST or Sl’I%’I‘ contact action
and for standard duty (nominal 14 hp; 10 amps, non-
inductive) or heavy duty (nominal 1 hp; 22 amps, non-
inductive) applications, These thermosctats are also
suitable for low voltage applications,

Where critical or high value products are o be main-
tained at a specific temperature, a single thermoscat
should not be applied to perform as hoth an operating
and a limit control, In these applications a separate limit
control with alarm contacts sgould be wired to indicate
when the limit control operates,

For line voltage thermostats with integral selector switch-
es refer to Series T22, Bulletin 3233,

For low voltage thermostats refer to Series TS1 and
Y51 Bulletin 3144,

FEATURES

— Field adaptable to vertical /horizontal mounting and
for knob, key or concealed adjustment.

— Knob, key or concealed set poine adjuster,

— Low and high limit dial stops — concealed, adjustable
throughecut set point range. Can be set for locked
dial, See Fig, 2,

—- Locking cover with Phillips—head screws is standard,
— Close differential withour need for anticipator,

— Internal dual celsius a~ fahrenheit scale is standard,

HIGH LIMIT
sTor

INSIDE SCALE
CELSIUS

CALIBRATING
Mat OUTSIDE SCALE
FAHRENHEIT
stor
- SENSING
ELEMENT

Fig. 2 — Interlor of Series 726. Note how element is wrapped around
inside of thermostat for maximum sensitivily, Integral adjustable
high and low limit stops, 114

SRR L Lyt

Fig. 1~ Series T26 thermostat with horizontol faceplate (left) or
vertical faceplate (right),

- Enclosed Pennswitch contact unit -~ dependable,
dust proof and field proven,

----- - Separable mounting plate allows easy mounting and
wiring without removing thermostat cover.

- Switch mechanism and wiring terminals (#8 screws)
go into switch box for safety and isolation of load
from sensing clement,

~= Matching humidistat (Series W43A) is available, sec
Bulletin 3391,

GENERAL DESCRIPTION

These thermostats are extremely versatile, Using different
field-installable faceplates, combinations of (1) vertical/
horizontal mounting, (2) knob, key or concealed adjust-
ment and (3) with or without chermometer indication
are possible, These thermostats have metal locking covers
with Phillips-head screws to discourage unauthorized
tampering. The standard models are supplied with a
faceplate installed for vertical mounting with knob ad-
justment and thermometer, A field installable faceplate
for horizontal mounting is also included on wholesaler
models, See Figs. 1 and 6, Standard models are SPDT
for heating, cooling or heating and cooling applications.

Standard models can be changed in the field as follows:

1. To convert to key adjusement, remove the screw
from center of knob and the knob becomes the key.

2, To convest to other configurations, for example
concealed adjustment, sclect the faceplate kit that
meets the desired requirements from the “Faceplate
Selectivn Table” on Page 3.

The cover and faceplate design makes the thermostats
adaptable to any decor, The thermostats have a sturdy




steel cover with “tawny silver” finish, The faceplate is
dark brown and light brown with aluminum numbers
and graduation marks, The internal dial on these thermo-
stats has a dual Fahrenheit-Celsius scale, see Fig, 2.
When a faceplate with Celsius thermometer and set
point scale is used the thermostat is totally Celsius,

The liquid charged sensing element is formed to achieve
maximum sensitivity to surrounding air temperature
changes (see Fig, 2), Coupled with a highly efficient
diaphragm and lever' ze mechanism, the element operates
a totally enclosed fennswitch contact unit for close
differential and dependable switching action without
the use of “heat or cool” anticipators.

Elimination of anticipators increases versatility of th.ose
thermostats, which may be used on heating and/or
cooling over a wide range of current loads, either on
24V, 120 V, or 240 V, systems.

TYPE NUMBER SELECTION

4 A T -
HEATING
T26A SPST heating Fia. 7
1268 SPST heavy duty heating Fig, 7
COGLING
[ 1260 SPST cooling Fig, 8 |
HEATING, COOLING OR HEATING AND COOLING
1265 SPDT heating and cooling Figs, 9 thru 13
1267 SPDT heavy duty heating and cooling | Figs, 9 thru 13
SPECIFICATIONS

Thermostat Range °F. (°C.) Ther ter Range °F. (°C.)
40 to 90 (5 to 30) 50 to 90 (10 to 30)

Mechanical Differential: Approximately 0.7° F. (.4° C.).

Operating Differential: The operatizig temperature dif-
ferential of any self-contained thermostat depends on the
current flowing through the thermostat (amperage
lIoad), the velocity of air over the thermostat, the rate
of temperature change to which the thermostat is sub-
jected and whether the thermostat is operating heating
or cooling equipment,

Graphs (Figs. 3 and 4) show the operating temperature
differentials of these thermostats under various load
conditions. These curves are based on tests made in a
NEMA standard test box according to NEMA standard

T K
- ! -t
ga , T268, T26T HEATING 2.2 é
& ; 7268, 1247 g
o5 . : it~ = NON=IND, = ﬁ?
i ONLY &
o ? : i 8
g 2
1 {7260, 1265 —tren s E
w HEATING f RON~IND: &
R . ONLY 0 5
0O 2 4 6 B8 10 12 14 & 1B 20 22

AMPERACE LOAD

Fig. 3 —Operating diffesential for Series T26A and heating side of
Series T26S (lower graph line), Upper graph line illustrates differential
for T26B and heating side of T26T,

wm

1 T T
T26T COOLING

¥ ¢
i :
g @
{ ;
82
: :
g 1264, 7265 COOLING -] 3
é I w
0 l Jo8
0 2 4 6 8

AMPERAGE. 1.OAD

Fig. 4 — Operating differential for Series T26) and cuoling side of
Series 1265 (lower graph line), Upper gragp'« line illustrates differentiol
for cooling side of Series V26T,

The heavy line in each of the above figures is the nominal operating
tempuratute differeatial, Production thermostats may vary from the
norm as Indicated by the shaded areas,

DC3-1959. The air velocity was 25 feet per méinute (,127
m/sec,) and the rate of temperature change was 6° F,
(3.3° C,) per hour, For air velocities greater than 25
feet per minute and/or for rates of temperature change
less than 6° F. per hour, the operating differentials will
be less than shown in Figures 3 and 4,

Base: .050” (1,27 mm) cold rolled steel, Baked on “taw-
ny silver” finish,

Cover: ,025” (.64 mm) cold rolled steel, Baked on “taw-
ny silver” finish, Faceplate is dark brown and light
btown with aluminum letters and markings.

Mounting: Separable mounting plate, see Figs, 5 and 6,

MOUNTING
THERMOSTAT PLAYE

MOUNTING PLATE
LOCKING SCREW \

VERTICAL !'ACE(P,LATE

HORIZONTAL FACEPLATE  WiITH KNOB AN
WITH KNOD ANG - “TE THERMOMETER

THERMOMETER

Fig, 5-~Line drawing {llustrating method of mounling a vertical
thermostat to o horizontal outlet box and installing
a horizontal faceplate,

THERMOSTAT MOUNTING CONDUIT
PLATE nox
MOUNTING PLATE -—-—»«._A...._...‘,Y
LOCKING SCREW

YERTICAL FACEPLATE
WITH KNDB AND
THERMOMETER

SO0LID VERTICAL

FACEPLAT

€ FOR
CONCEALED ADJUSTMENT

Fig. 6 — Line drawing illustrating methnd of mounting a vertical
thermostat to oullet box. Alsis shown is a solid vertical faceplate
for concealed adjustment when desired,

-
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Sensing Element: Liquid charged for positive trouble

free operation,

Thermometer: Bimetal type for accuracy and clarity,
Thermometer may be quickly calibrated, if ever required,

by turning hex-head screw inside cover.

Wiring: All wiring is connected to large, easily accessible
wiring terminals located on the contact unic at the back
of thermostat. Terminal idencification markings are

stamped on the back of the case,

ELECTRICAL RATINGS
Type T26A, 7265

Motor Ratings 120V, 208Y. | 240V, | 277V,
A. C, Fult Load Amps, 6.0 3.5 3.0 —
A, C, Locked Rotor Amps. 36,0 21.0 18.0 —
A, C, Non-Inductive Amps, 10.0 10.0 10,0 10.0
Pilot Duty — 125 VA, 24 to 277 V, A.C.
Type T26J
Motor Ratings 120 V. 208 V, 240V,
A, C. Full Load Amps 6.0 3.5 3,0
A. C. Lockad Rotor Amps, 36.0 21,0 18,0
Pilot Duty — 125 VA, 24 to 277 V., AC,
Type T26B and Heating Side of T267T
Motor Ratings 120V, | 208V, | 240V, 277 V.
A. C, Full Load Amps 16.0 9.2 8.0 -
A, C, Locked Rotor Amps, 96.0 55,2 48,0 —
A.C, Non-ind, Amps, 22,0 22,0 22,0 22,0
Pilot Duty — 125 VA, 24 1o 277 V. A.C.
Cooling Side of T267T
Motor Ratings 120 v, 208 V, 240V,
A, C, Full Load Amps 8.0 8.0 8.0
A.”c. Lncked Rotor Amps, 48,0 48.0 48,0
Pilot Duly — 125 VA, 24 to 277 V. A.C.

TYPICAL APPLICATION DIAGRAMS

HEATING

o o

.

LSO DA U -

TO
NEUTRAL —— HEATING

Fig, 7 —internal diagream of Type T26A and 7268,

COOLING

NEUTRAL -~ - mmoremm: COOL ING

Fig. 8 -~ Internal diagram of Type T26J,
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HOT s T0
NEUTRAL -~ = s o HEATING

Fig, 9 — Types Y245, Y247 wired for heoting application,

T0
NEUTRAL, - rom oo cmee COOLING

Fig, 10 — Types 1265, T26T wired for cooling application,

HEATING AND COOLING

. B kL

B
' i ®@
EXTERNAL
MANUAL OR
' AUTOMATIC
cevememanonneef o CHANGEOVER
W €| swiTcH
e 710
- HEATING
T0
COOLING

Fig. 11 — Types 1265, T26T wired for heating and cooling
with manual or automatic changeover switch,

HEATING AND COOLING

1
v& i
[]
9‘9 0 @ }' FAN SPEED CONTROL

[y Ry (S ... (if used)
HOT - {3
NEUTRAL ~-1- FAN
og VALVE
RO~
CHANGEOVER
CONTROL

Fig. 12 — Types T265, T26T on fan-coil unit with cycling vaive

continuous fan, Terminal markings shown for
Type AV9CAC changeover control.

HEATING AND COOLING

{oN—.
&)

’1
@——I

P

HO
NEUTRAL

CHANGEOVER  FAN SPEED CONTROL
CONTROL i

(if used)

Fig. 13 — Types 7265, T26T on fan-coil unit with cycling fan

and valve. Terminal markings shown for
Type A19CAC changeover control,
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OPTIONAL CONSTRUCTIONS

Brand Nameplates: Availuble on quantity orders, Check
with the nearest Penn district office or Customer Service.

Concealed Adjustment: Available on factory order at

no extra cost. For field changeover use the concealed

faceplate kit and install directly over the faceplate on the

lc\{(‘wer. Locking cover screws are supplied in the faceplate
it.

Faceplates: Available in ‘separate kits for on-the job
installation, All plates have peel-off backing strips,
Faceplates are available in all combinations shown in the
following table,

FACEPLATE SELECTION TABLE

L Kip Mounting Positien | Type of Adjusiment | Thermometer
“Number {Vartlcal | Horlzontal | Kneb | Concealed | Yes | No
PLT213.5 - X - X — T x
PLY213-6 X — — X - X
PLY213-5* X - X — X | —
PLY213-31* — X X - X —
PLY213-15 X — - X X T =
PLT213-16 - X — X X —_
PIT213.17 | X - X - - | x
PLT2I38 | — X X - T x

¥ Supplied with stondard wholesaler models (vertical is factory
installed),

Faceplates must be ordered in multiples of ten. Consult Penn sales-
man or Customer Service for Colsius set point dials or thermometer
plates,

Key Adjustment: Remove the knob and keep for key
adjustment when set point change is desired.

Locking Cover: Standard construction has Phillips-head
cover screws. Allen-head cover screws and wrench are
available in a kit for field installation, specify Kit No.
SCR15A-600.

Thermostat Guards: Plastic, wire or cast aluminum
guards are available at extra cost. See condensed catalog
or “GRD” Bulletin No, 3860.

SHIPPING WEIGHTS
Individuel Pock — M. (hy)

1.0 (45)

REPAIRS AND REPLACEMENT

Field repairs must not be made, Replacement thermostats
may be obtained from the nearest Penn-Baso Counterline
Wholesaler. When ordering a replacement thermostat,
specify Product Number and Serial Number as shown
on cover label of the thermostat,

ORDERING INFORMATION
To order, specify:

22,0 (9.9)

1, Product Number, consult condensed catalog,

2. Faceplate kit, if other than standard is required.
Order in multiples of ten,

3, Other optional construction features, if required
(quantity orders only),

a. Faceplate required if other than standard vertical,
b. SPST contact action,

¢. Brand natneplate,

DIMENSIONS
%———————-' 23 9 — e 'i%"—ﬂ'—” M
¢ o _—Lcr. r- = DIMENSIONS IN
MILLIMETERS SHOWN MOUNTING HOLE
INT) ? /210 X.144
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Performance specifications appearing herein are nominal and are subject to accepted manufacturing tolerances and application variables,

PENN CONTROLS

DIVISION OF JOMNSON SERVICE COMPANY

litho in US.A.

2221 CAMDEN COURT, OAK BROOK, ILL, 60521 4.5.75
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Catalog Section T

Issue Date  05J3 Series 4000

Johnson Cantrols, Inc.

507 E. Michigan Strest
PO. Box 423
Milwaukee. Wi $3201

T-4000 Series Pneumatic Room Thermostats pro-
vide individual space temperature control in all
types of heating and cooling systems. They pro-
duce a proportional output signal which is used
to modulate controlled devices in response to
foad changes.

Several T-4000 thermostat models are available
{o match the functional variations and require-
ments of different control systems. All models
have bimetal temperature sensing elements,
They all feature a shock and vibration resistant
mechanism which regulates the supply input
pressure to produce output pressure changes
corresponding t6 the sensed temperature condi-
tions. Most models have volume amplifiers to
provide fast time response and over 400 scim air
capacity with pneumatic feedback to insure more
accurate proportional response. They all have
standard set point dial ranges of 55 to 85F and
recommended ambient temperature limits of =20
to 130F (~29 to 54C).

Model Descriptions
The T-4002 is a single temperature thermostat.

The T-4003 is a single temperature thermostat
featuring a local and/or remote set point read-
justment.

The T-4004 is a single temperature low capacity
thermostat. Through the use of a remote re-
strictor-tee arrangement, it requires only one air
liné connection at the thermostat.

The T-4502 is a dual temperature thermostat for
individual day control and programmed night or
weekend setback. The day-night change is ac-
complished with a change in supply pressure
levels. A 15 psig supply pressure is normally
uséd for day or occupied settings. A 20 psig
supply pressure is then used to switch temper-
ature measurement to the second bimetal element
which is calibrated to a lower setting. An op-
tional manual switchover pushbutton is also
available to restore the day temperature of the
individual thermostat without affecting the total
system program. The pushbutton can be un-

PRINTED IN U,S,A,
1T

T-4000 Series
Pneumatic Room Thermostats

T-4000 Series Concealed Mounted Thef‘mostat

latched either automatically with the program
cycle or manually.

The T-4512 is a dual temperature thermostat for
individual day control and programmed night or
weekend sethack. Functionally, it is similar to
the T-4502, however it features an additional
output air terminal which can be used as an on-
off switchline to actuate auxiliary devices
through the system program, The manual switch-
over pushbutton is standard on this thermostat.
Use of the pushbutton restores day operation of
the individual thermostat and exhausts the
switchline pressure without affecting the totai
system program. The pushbutton can be un-
latched either automatically with the program
cycle or manually.

The T-4752 is a heating-cooling thermostat. The
heating-cooling change is accomplished with a
change in supply pressure levels.

o
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Mounting and Air Connection Chart

CODE

THERMOSTAT, MOUNTING OR AIR CCNNECTION FUNCTION
ACCESSORY DESCRIPTION NUMBER
Room Instrument Mounting Bracket T-4002-) 24 For surface mounting
- all thermostats and
Plastic Screw Anchors F-1 000-321 covers
Plaster Groundplate T-4002-6038 For rough-in of sur-
Metal Walibox T-4002-6029 face mounted thermo-
Cover for Groundplate or Metal Wallbox T-4002-5010 | ot N masonry
For Exposed Tubing T-4002-3000
Wire Guard
For Concealed Tubing T-4002-300I For surface mounted
Optional Wire Guard Mounting Plate T-4002-6045 [ thermostat protection
Cast Aluminum Guard and Mounting Bracket T-4002-3004
Plastic Surface Mounting Back T-4002-125 For surface mounted
thermostats with
Terminal Connector with 2 Angle Fittings T-4002-123 exposed tubing
Aspirator, Bracket, Wallbox and Beige Painted Waliplate T-4000-1 05
For concealed
Aspirator, Bracket, Wallbox and Brushed Silver Wallplate T-4000-| 06 mounted thermostats
(less pushbuttons)
Optional Metal Rough-in Box for Masonry Walls ' T-4000-1 04
R - N For rough-in box or
2-Tube Sheathed Polyethylene Strain Relief Bushing T-4000-101 metal wallbox to in-
3-Tube Sheathed Polyethylene Strain Relief Bushing T-4000-1 02 strument air system
: . tubing adaptation
1 /2 in. Conduit (EMT) Connector T-4000-]103 (1/2 in. knockout)
Terminal Connector with 2 Straight Fittings T-4002-1 22 For optional pluge=in
Terminal Connector with 3 Straight Fittings T-4512-100 So‘gr:e:;:;:ff‘t;'i?: in.
Terminal Connector Protector Cap (For Rough-in Only) T-4000-100 tubing
Ceiling Suspended Mounting Kit (See T-4000-A Bulletin) T-4002-100 Special
Adjusting Knob Kit T-4002-5012
Set Point Dial Res:ricted Adjustment Kit T-4002-5003
0 to I80F Dial Strip (Select 30°F Horizonta| T-4002:7000 | Optional set point
N 0 sa
Span for Special Range) Vertical T-4002-700| paanspr visions an
~20 to 80C Dial Strip (Select 15°C Horizontal T-4002-7002
Span for Special Range) Vertical T-4002-7003

T-400C Series Ceiling Mounted Thermostat
(Hanger Pipe and Ceiling Plate Purchased Locally)

124
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T-4002-124

-

F-1000-32)

T-4002-6029

INSTALL LEVEL,
THIS SURFACE

O :Q O

FLUSH W] TH
FINISHED WALL,

T-4002-5010

T-4002-3000
or
T-4002-3001

T-4002-6045

T-4002-3004

1’0 lﬁ\xmg and Air Connection Accessories

T-4002-125

ol

T-4002-123

(NOT SHOWN)
Refer to
T-4000-A.6 & A7
Bulletins

T-4000-105

T-4000-106
and

T-4000-1 04

T-4000-101 & -102

T-4000-103

- e 4

T-4002-122 T-4512-100

T-4000-100

T-4002-1 00
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Additional Air Connection
Accessories

FITTINGS

5/32 x 5/32 in,

5/32 x 1 /4 In.
F-300-31 F-300-30

&

5/32 x 3/16 in. 1.D. 5/32 or | /4 in. Plug
F-100-20 F-1000-323

SUPPLY LINE TEES

T

5/32 x 5/32 x 5/32 in, 1 /4 x 1/4 x §/32 in.
E-7 F-700-84

3/8x3/8x 5/32 in.
F-700-85

ANTI-KINK SPRING

F-1 600-322

T-4002-5003

I A A A

T-4002-7000, -7901, -7002 & -7003




T-4000

Set Point Adjustment

The acteat method of set point adjustment de-
pends on the type of mounting and cover pro-
vision. For all concealed mounted thermostats,
the wallplate must be removed to make set point
adjustments, On surface mounted thermostat in-
stallations, concealed or exposed set point ad-
justments are available. The thermostat dials
have a hex head drive which is designed to ac-
cept a T-4002-5012 adjusting knob, A T-4002-
5003 restricted adjustment kit is available to
physically limit the range of adjustment.

Installation

Thermostat installation procedures are detailed
in appropriate T-4000-A series literature. Vari-
ous accessories are available to facilitate
mounting room thermostats to virtually any wall
surface. Guards are available to provide extra
protection to the installation in areas where such

protection is desired or required, All thermo-
stats can be conveniently surface mounted, with

exposed or concealed tubing.

Concealed mounting, using an aspirator wallbox
and flush wallplate, is available for all models,

except those with manual switchover push-

buttons. An optional metal rough-in box is also
available for installation of the aspirator wall-
box in masonry walls, Thermostat instaliation
kits are also available for ceiling suspended
thermostat mountings, for moderizing Johnson
T-400 installations and for converting non-
Johnson thermostat installations.

Barbed terminal fittings are provided on all
T-4000 series thermostats for direct air line
connections with 5/32 in, 0.D. polytubing. A
plug-in terminal connector is furnished with all
modernizing (conversion) kits and can be ordered
separately as desired for any surface mounted
thermostat installation (except T-4004).

Beige Plastic Cover Selection Guide

T,
St

e p——)

N

35 to 95F 35 to 95F
T-4002-21 4% T-4002-2142

)

e L1 Eﬂ"‘c‘:‘“““)

T-4002-2144 T-4002-2139

—— R ——

r i T N { [W
\SSSAR—) - ,;___""I:L

Without Nameplate 0 to 35C
T.4002-21 38 T-4002-2143

( Se— . AN Y
1| comilBES> Lol i
= e
35 to 95F T-4502-1 737
T-4502-1738

Jpa—

35 to 95F T-4002-2144
T-4002-21 46

contBE™

T-4002-21 45
T-4502-1739
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T-4000

Typical Thermostat Application Diagrams

2-TUBE
$/32"PE

ey
1

H
l.»-2d

85" ) J-
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(79 mm) (4imm)
o—— 4" { |OR MM } ——cond -.1
CLEARANCE DIMENSION ALLOW —
3:172" {89mm) EACH SIOE
FOR COVER SCREW REMOVAL WITH
T-4000 SCREWDRIVER,
Surface Mounted Cover Mounting Detail /o ] ]
2
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Series 5210
Product Data  ~——
Issue Date 1176

Johnson Controls, inc,

507 E Michigan Street
P O. Box 423
Miwaukese WI 53201

The T-5210 Pneumatic
Temperature Transmitter is
designed to measure a
temperature and convert the
measurement to an air pressure
signal that is transmitted to a
pnheumatic receiver, controller or
receiver-indicator, Pneumatic
feedback Is incorporated into the
transmitter design to assure an
exact proportional relationship
between the measured
temperature and the transmitted
signal,

The T-5210 is a low volume
instrument used with an external
,007 in. (0.18 mm) restrictor,
Various models are furnished with
appropriate brackets for mounting

Table 1: Operating Ranges

7-5210

Pneumatic Temperature Transmitter

to duct work, walls or directly to
the hub of a duct tiange or
separable well. Models are
available with bulb elements with
5-1/2 in. (140 mm) or 4 ft (1220
mm) capillaries or 8 ft (2440 mm)
and 17 ft (5200 mm) averaging
elements with 1 ft (305 mm)
capiliaries. All transmitters are
furnished with a hypodermic
plug-in test gage fitting on the air
connection to facilitate checking
the transmitter output pressure,

Operation

The T-5210 provides an accurate
and linear output pressure change
which is directly proportional to a
sensed temperature change. The
output signal, which varies from 3
to 15 PSIG (21 to 105 kPa) within
each of the operating ranges
available, is transmitted to a

Typical
T7-5210
with
Averaging
Element

786210~ Operating ¢ Element
aeod il siyle receiver which may be an
) 50_to 100 indicator, a recorder, a controller
10 ‘°‘w' or any combination of these.
2 Qo100
N Installation
;Q",':;; (140 mm) %.‘;ﬁll',‘; The T-5210 transmitter operates in Zg;i':g'::sbzl:: :I\::wzzgltggwith 4
2 158 fo 205 any position and should be ft (1220 mm) caplilaries are
8 50 10 150 mounted on a rigid flat surface. furnished with a‘; appropiate
0 (o] [ E
2 45 Specifications
13 e gee Product T-5210 Pneumatic Temperature Transmitter
et 20 to 80 Action Direct—Proportional
;"""1‘;’” B0 e ‘capilary  Models & Operating Ranges Sce Table 1
114 o
17810 378 Element Styles ;
— YT (Liquid Filled) Bulb Type and Averaging (See Table 1)
st Transmitter Pressure 3 to 15 PSIG (21 to 105 kPa)
7 010656 ange
0 ,: T Supply Pressure 20 PSIG (140 kPa)
¢ 4410 1158 Mounting With Appropriate Bracket Furnished
5 —1——-3—550 o iv';rm‘\g m 1 G Tee Fitting with Barbed Connection
ootww(: (305 mm) Capilary Alr Connectlon 'o¢g$/4 ':' O.D.gPolytublng
? T80 a7 Ambient
P T Temperature Limits -20 to 150F (-29 to 65C)
TR Duct Flanges, Separable Wells, Compression Nut,
118 Tl 656 17 #t (5200 mm) Accessories (Order Sheet Metal Bracket for Duct Mounting,
TR Averaging With 1 1t Separately) Element Holder, 0.007 in. (0.18 mm) Aqua
18 78t a7s 305 mm) Capliiary Restrictor, Dewcel® Adapter Kit and Sunshield

®
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7-5210

bracket for mounting with 48 shee!
metal screws. Transmitters with
bulb elements and 5-1/2 in, (140
mm) capillaries are furnished with
an appropriate bracket for direct
mounting to the hub of a duct
flange or separable well. The
transmitter is secured to the flange
or well by tightening the spring
locknut furnished.

All T-5210 transmitters are factory
calibrated, Instrument spans are
set and sealed at the factory. The
operating range of the instrument
is adjustable for shifting spans for
special applications; refer to the
T-5210-A installation Data for
details,

T-5210 Dew Point Transmitier
Mounting

Bulb Element Nimensions

89
\ | “"—_Q
L‘” DIA. L-'él DIA.
Tranemitter Dim.“A" In.  Usable Welle
T-8210-8uftixn {Nominsl) ™M T-800-Suftix
5-1/2 1618
1, 123 & 128 140 1620
2, 4,8, 113, 3-15/16
114 & 144 100 ;%
135 :;" 1624 il
T-800-1608 Single Element
Sunshieid Mounting Detall
- !@onuou%
X & 4

7-278-100 Buld Hoider
Dimensions - (sbove)
& Mounting Detell (below)

T-278-101 Aversging
Element Holder

Dimensions 'ﬁmm— (lott)

e 9/45 DIA.
-

%g

[~1-7/8 DIA, B.C.~>
KLY

[ 3.’_-6'.}6& DIA, ]

T-800-1603 (Single Hub) & T-800-1604 (Double Hub)

Duct Flange Dimensions i
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7-5210

/2" MPT

i
g

ke 1217 N
MMPT
Dus! Biass Well Dimeneions -1n:. 7-900-1810 qu'oﬂv Nut
Dmﬂm—m——m:—
172" M eT
DIA. e
{3 A T riags 3%" ’? oo
S w « W emavenmyt _ - e e - g
f B SRR
Sy WU e 1-1/ | b :
i I
Single Brass Well Dimensions -\ o osp
. ]
548 DIA. W
2" P, ‘%ﬂ ‘ ’ .] "%"‘ i
r DIA N ‘
) ”‘m‘”“q 8 o ) Y . ;\N‘\]f 1
* nAcxw i
o PR Ny | SO " ' l : e 1
‘n‘ w...%.w.d., - 1 L ‘ )
Stainiess Stesl Well Dimensions Ty ! mnscm ELEMENT p
R S

T-5210 with Avarsging Element

Dusl Single Stainiess Dim._in. Temperature Dimensions -ﬁ.-""“--
Brass Brass Stee! A" mm pan
9-1/2 25F & 50F
— T-800-1618 T-800-1620 PR or
241 13.9C & 27.8C
6-1/2 100F & 200F
T-800-1624 T7T-800-1605 T-800-1606 o or
165 55.6C & 111.2C

- T-5210-120 Sheet e
;/:';':E;r Plﬁ Metal Bracket ﬂ-
et “i wuer | 0
TEE GAGE
FITTING
- N— . i
A Vi
MOUTHG. Lt
BRACKET
DOUBLE HUR /w— e
DUCT FLANOL : i
\\ APPROX DISTANCE -
WELL SCAEWS INTO =
e e i mrmo—-\
[t |
% A T T - = -9 & S e
\2;_,__” : o £ (SO ,,,,\.,
pathet SIS STANDARD SEPARABLE f ¢ —A L
S T T j
', - i ,Lrg{-ﬂ- o L—-——-—-—-s wto-——————-—*’w!
T-5210 with Double Hub Duct Fiange
Dimensions ’ﬁ:‘,ﬁ' 1-5210 with Bulb Element Dimensions T::‘_m‘
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Product Data  —~
Issue Date

Johnson Controls, inc.

507 € Mictugan Street
PO Box423
Milwsukes Wi 53201

Catalog Section T

8883 Series 5312

T-3312 Recelver-Controller
for Pneumatic Transmission Systems

The Johnson T.5312 Receiver-Controller is
designed for use in Pneuniatic Transmission
Systems to directly control dampers, valves
and other devices, This instrument produces
an output signal that is proportional to a 3
to 15 psi pressure signal from a remotely lo-
cated transmitter measuring the value of any
variable, such as temperature, humidity or
pressure, A two-position instrument is also
available, The T-5312 is ideally suited for
installations that require the controller to be
mounted on a local control panel,

Shock and vibration tests have proven the
durability of the T-5312, The use of flexure
levers reduces hysteresis and friction, This
instrument can be made to function as a
direct or reverse acting controller by chang-
ing the position of the patented sliding con-
trol port. Repositioning the sliding control
port will also change the gain on proportional
models and the differential on two-position
models, Gain is the output pressure change
in psi per input change in psi. Differential
is the amount of change in input needed to
change the output from maximum to mini-
mum or vice versa.

7-5312 with Cover Removed

Printed in U, S, A.
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7-5312 Receiver-Controller

The output pressure is indicated on an inte-
gral gage that is visible through the cover.
The graduated set point dial is also visible
through the cover. An external dial adjust-
ment assembly is available as a separate item.

Function identification label kits are available
for placement in the window containing the
Johnson emblem insert, One kit consists of
blank phenolic plates for engraving the func-
tion identification, The other kit consists of
blank paper labels for embossed tape, type-
written or other printed processes. Also avail-
able is & function label frame which may
be used with the paper labels.

Pneumatic Transmission

Johnson Pneumatic Transmission Systems are
especially designed for applications that re-
quire centralization of control and indication
functions, The system consists of a remotely
located transmitter, a receiver-controller and
an indicator all connected by air pressure
piping, Variables such as humidity, tempera-
ture, electrical current and voltage fluctu-
ations which may affect electric and electronic




T-5312

transmission signals have no effect on pneun-
matic transmission.

Operation

As the pressure signal from: the remote trans-
mitter increases or decreases, it is measured
by the element diaphragm of the T-5312. The
pressure change at the diaphragm is trans-
mitted to a system of levers that open and
close the ontrol port. This causes the out-
put pressure of the T-5312 to change accord-
ing to the transmitted pressure signal change.

The sliding control port rail is marked DA
(direct acting) at the top and RA (reverse
acting) at the bottom. Moving the sliding
control port upward (DA) or downward
(RA) from the mid-point on the slider rail
increases the gain for proportional acticn
applications and decreases the differential
for two-position applications.

Movunting

The T-5312 can be surface mounted, in which
case the air connections at the sides and the
input signal connection at’the bottom are
used. Since the T-5312 is designed with a
flange around the base, it can also be mounted
on a panel up to 1” thick, using the panel
mounting kit available as a separate item.
When panel mounted, the air connections and
the input signal connection at the back of the
base are used, Plugs are furnished for the
connections that are not used.

Set Point Dial Graduations

GRADUATIONS

TRANSMITTER
SPAN REPRESENT

25 C DEGREES ¥, C DEGREE

1 F OR C DEGREE
2 F OR C DEGREES

50 F OR C DEGREES
100 F OR C DEGREES

200 F DEGREES 4 F DEGREES

Specifications

MODEL

T-5312 RECEIVER.-CONTROLLER

¢ PROPORTIONAL OR 'I'WO-POSITION,
ACTION l DIRECT OR REVERSE ACTING
 _(FURNISHED DIRECT ACTING, F: 7LD REVERSIBLE)

ELEMENT

FLEXIBLE METAL DIAPHRAGM

GAIN (PROPORTIONAL)

ADJUSTABLE FROM 1:1 TO 40:1
FACTORY SET AT 8:1

DIFFERENTIAL (TWO-POSITION)

ADJUSTABLE FROM .2 TO 4 psi
FACTORY SET AT .25 psi

BODY DIE CAST ALUMINUM
MATERIAL COVER DIE CAST ZINC

BODY IRIDITE
FINISH COVER SPRAYED SILVER

INSTRUMENT AMBIENT TEMP. LIMITS

—20 TO 150F (—29 TO 65C)

SET POINT ADJUSTMENT

VISIBLE GRADUATED DIAL, CONCEALED ADJUSTMENT

OUTPUT PRESSURE INDICATION

0 TO 30 psi INTEGRAL GAGE

MAXIMUM SUPPLY PRESSURE 25 psi
T w oo
AIR CONNECTIONS %" F.PT.
MOUNTING SURFACE OR PANEL
EXTERNAL DIAL ADJUSTMENT ASSEMBLY; PANEL
ACCESSORIES MOUNTING KIT; BLANK PHENOLIC OR PAPER FUNCTION

LABEL KIT; FUNCTION LABEL FRAME
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Product Data —
issue Date 1743 Series 5502

Catalog Section T

Johneon Controls, inc.
507 Michigan Stree T-3802 Pneumatic Thermometer
Milwaukee, Wi 53201 for Pneumatic Transmission Systems

The Johnson T-5502 Pneumatic Thermometer is
designed to provide continuous visual indication
of the temperature measurement of one trans-
mitter in a 3 to 15 psi pneumatic transmission
system,

This instrument is an easily read dial-type in-
dicator available in standard sizes of 2%" and
3%" . The range of the T-5502 must match the
range of the transmitter with which it is used,
The available ranges for the standard size ther-
mometers are listed in Table |.

All T-550Z pneumatic thermometers have a re-
calibration screw on the face of the dial. The
finish is dull black lacquer with a chrome plated
ring. A set point indicator, consisting of a ring,
crystal and red pointer assembly, is available
on order,

Pneumatic Transmission System

A basic pneumatic transmission system consists
of a pneumatic transmitter sending an air pres-
sure signal to a receiver through air pressure

piping.

TABLE |
CODE NUMBER
TRANSMITTER | TEMPERATURE T-5502-

SPANS RANGE NI XY
25F 40 to 65F 133 135
60 to 85F 134 136
30 to 80F 160 157
50F ° 75 to 125F 151 152
S0 to 100F | 20
100F ® 0 to |00F 2 21
50 to |50F 3 22
~-40 to |160F 4 23
200F ° 40 to 240F 5 24
200 to 400F 153 154
25C° 10 to 35C 102 120
s0c® -5t 35C 101 121
10 to 60C 103 122
0 to 100C 104 123
looce —40 to 60C 105 124
100 to 200C 155 156

PRINTED IN U.S.A,
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The receiver can be an indicator, a recorder, a
controller or any combination of the three.
Pneumatic transmission has been especially
engineered for installations, where centralization
of all functions is desired; thus, temperatures
can be controlled, indicated or recorded at a
central panel.

Variables, such as humidity, temperature, elec-
trical current and voltage fluctuation, have no
effect on the pneumatic signal being transimtted
to the receiver.

Operation

A signal pressure, which is proportional to the
temperature being measured by the transmitter,

is received by the T-5502 pneumatic thermometer.

The T-5502 continuously converts the signal
into a visual indication of the temperature
being measured.

Mounting

The T-5502 thermometer is equipped to he flush
or surface mounted. The ‘‘U'" clamps, used for
flush mounting, are notched to break off to
accommodate various panel thicknesses.




T-8802

vy

»

D

A

—4 L near-oFF
NOTCH

L
. e

FLUSH MOUNTING SURFACE . MOUNTING

NOTE: Panel thickness not to exceed
1716 minimum or 1/2" maximum,

Size Dimensions (in.) ‘

(in.) A 8 C ] E F G H J K L M N
2% 2-29/32| 1-3/16| 25/32( 9/16 | 2-19/32 | 3/32 | 2-3/32(1-1/16 | 2-5/8 | 7/8§ 2-3/32(7/32
3% 4-1/16 | 1-5/16{ 3/4 | 9/16 |3-11/16 | 6/32 | 3.3/16] 1-19/32] | 3-3/4|7/8| 3-3/1617/32

T-8002
TRANSMITTER

SUPPLY
AR

T-5502 Indicating Room Air Temperature

SUPPLY AIR

IN-LINE RESTRICTOR

T-5210
TEMPERAT URE
TRANSMITTER

’ ELEMENT IN

OUTDOOR AIR

T-8502
PNEUMATIC THERMOMETER

(MOUNTED ON CENTRAL PANEL)

T-5502 Indicating Outdoor Air Temperature
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Catalog Section T
Series 8501

Johnson Controls, Inc.

507 € Michigan Street
P O.Box 423
Miiwaukee. Wi 53201

T-8501 Submaster Thermostat
Bulb Eiement

Thz Johnson T-8501 Remote Bulb Submaster
Thermostat is provided with automatic re-
adjustment of set point by a remote master
controller, The set point varies as master
pressure from the master controller varies,
An adjusting dial permits manual readjust-
ment of set point at the instrument.

The T-8501 is recommended for applications
where highly accurate control is required
with the measuring element installed where
vibration exists. It is used also where the

Specifications

MODEL T-8501 REMOTE BULB SUBMASTER THERMOSTAT
ACTION PROPORTIONAL — DIRECT OR REVERSE ACTING *
DIRECTION OF READJUSTMENT DIRECT OR REVERSE READJUSTMENT *

ELEMENT LIQUID FILLED

CAPILLARY LENGTH
OPERATING RANGE

SEE TABLE |

-30 TO 300F (~34 TO 148C)

~10 'TO 125F AND 115 TO 250F (ON REVERSE SIDE OF DIAL)
0 TO 140C

EQUALLY SPACED OVER ENTIRE RANGE;
EQUALS 1F° OR 1C°

FAHRENHEIT
CENTIGRADE

DIAL RANGES

DIAL GRADUATIONS

FAHRENHEIT

0 TO 120F AND 120 TO 240F IN 20° INCREMENTS

DIAL MARKINGS

CENTIGRADFE

10 TO 130C IN 20° INCREMENTS

SENSITIVITY

ADJUSTABLE FROM 1/8 TO 5 psi/F°

RANGE OF READJUSTMENT

MASTER AIR (psig) SET POINT CHANGE

0 TO 15 3 TO 165F°

0 TO 20 4 TO 220F°

TEMPERATURE ADJUSTMENT

DIAL CONCEALED BENEATH COVER

BODY DIE CAST ALUMINUM
COVE DIE, INC
MATERIAL R CAST Z
BULB STAINLESS STEFEL
CAPILLARY STAINLESS STEEL
FINISH BODY IRIDATE
COVER SPRAYED SILVER
MOUNTING SURFACE OR SEMI-FLUSH

AMBIENT TEMPERATURE LIMITS

-35 TO 150F (-37 TO 65C)

AIR CONMNECTIONS

1/8" F.P.T.

MAXIMUM SUPPLY PRESSURE

30 psig

ACCESSORIES

GAGES, FITTINGS, SEPARABLE WELLS, DUCT FLANGES,
SEMI-FLUSH MOUNTING KIT, AND HIGH AND LOW
LIMIT STOPS

* The pivots may be changed in the field if the opposite action or readjustment is desired.

PRINTED IN U.S5,A.
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measuring element location makes it incon-
vepient to make instrument adjustments and
for control panel mounting.

The T-8501 is available as a proportional,
direct or reverse acting instrument. A dirvect
acting themostat increases control pressure
when temperature increases. A reverse act-
ing thermostat decreases control pressure
when temperature increases. A simple field
change of pivot location converts the instru-
ment from one action to the other,

The T-8501 is so designed that increasing
master pressure raises or lowers the set
point depending on the pivots used, When
increasing master pressure raises the set
point, the T-8501 has direct readjustment,
When increasing master pressure lowers the
set point, the T-8501 has reverse readjust-
ment. The T-8501 is available with direct
or reverse readjustment. The pivots may be
changed in the field if the opposite readjust-
ment is desired.
TABLE I: LIQUID FILLED

ELEMENTS FOR T-8500 SERIES THERMOSTATS

UALITY.

FTE | et | evenen
- - Insertion *
- - Immersion
- - 8 Ft. Ave.
40 ‘B’ Bulb
8 Ft, Ave.
g1 “B** Bulb
Non- 8 Ft. Ave.
Compensated ' R Buylh*
'3 8 Ft. Ave.
25" ‘B8 Bulb
8 Ft, Ave,
‘“B** Bulb
8! 8 Ft. Ave,
16 Ft. Ave,
‘8’ Bulb
Compensated 15" 8 Ft, Ave. *
16 Ft. Ave, *
*B’” Bulb
251 8 Ft. Ave.
6 Ft. Ave.
o | owie e

* Available with Marine Finish

The linear expansion and contraction of the
liquid in the measuring element result in
uniform graduations and sensitivities over
the entire range of operation, The T-8501
is available with a style *‘B"" bulb or aver-
aging element with various compensated and
non-compensated capillaries. TABLE [ lists
the elements available. All elements are
supplied separately and are field mounted
to the thermostat,

A 5" non-compensated portion of bulb makes
it possible to vary the depth of element in-
sertion, A stainless steel or brass separable
socket is available to make it possible to re-
move the bulb from a pipe or tank without
draining the system.

Sensitivity of a thermostat is defined as the
change in control air pressure per unit
change in the controlled variable. It is ex-
pressed as psi per degree. Sensitivity is ad-
justable from 1/8 through 5 psi per degree
by moving a slider located on the control
mechanism.

s |

e m2e /2"

~2-3/8"DIA

Single Weli Duct Flange
~-THREE 219" DIA
TG HOLES

//,’(5‘* :\M\G oL,
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[ —i«em‘-‘-
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oo 20378 DA

i
i

O
1
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Dual Well Duct Flange
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Nut gl
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Operation
1. Control mechanism

The liquid in the measuring element expands
or contracts with temperature changes. This
movement is transmitted to the control port
lid through a system of levers, Qutput pres-
sure to the controlled device varies with
control port lid movement. The amount of
movement depends on location of the sensi-
tivity slider which applies movement to the
control port lid, Pivots ‘A’ and ‘‘B' deter-
mine whether the instrument is, respectively,

direct or reverse acting. Pivots D" and -

and ‘‘C" determine whether the instrument
has respectively, direct readjustment or re-
verse readjustment.

2. Readjustment mechansim

Set point depends on the position of the con-
trol mechanism assembly with respect to the
control port. The assembly is so pivoted
that turning the set point dial positions the

T-8501

assembly to establish set point, The read-
justment bellows, connected to the free end
of the control mechanism assembly changes
set point as master pressure increases and
expands the bellows,

Stops

On some applications, it may be necessary
to readjust the submaster themmostat over
only a portion of the master pressure range.
The T-8501 is available with special stops
for this purpose. Stops may be arranged to
limit readjustment in one direction only or
in both directions, as may be required by
the application.

Mounting

The T-8501 should be located on a wall,
column or panel at an accessible level. The
position and location of the measuring ele-
ment do not affect operation. All elements for
the T-8501 instruments are field installed.
Avoid kinking the capillary when mounting,

MASTERAIN.
SUPPLY AIR

1/8° FRY.
8 NOLES

i R >§?‘mm
_éw- 'g &7 wos
a3l |
Lo et 218"DIA.
- i HOLES
< \-—-3-31."——-‘
3 {
Pivot Location l L ! =
homsee 3=1/2 o | N
Dimensions
SRR e 8 - el
1T 1% g T
) e e S Dimension **A’* (in.) | Temperature Span
Sy b 5 u — a! o0 =
il - :
= P < 6 200F
x o % 1ooC®
g 3 »

Stainless Steel Well
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Catalog Section V

Issue Date  57J4 Series 24

A

Johnson Controls, inc.

507 £ Michigan Street
P.O Box 423
Milwaukes Wi 53201

V-24

The Johnson V-24 solenoid three-way air valve
is used in applications where the operation of
a pneumatically operated control device is de-
pendent upon an electrical circuit,

Furnished for two-position action, the solenoid
air valve has three piping connections marked:
N.O. (normally open), N.C. (normally closed) and
COM (common). The V-24 is U,L. listed.

Operation

Current flow through the solenoid generates an
electromagnetic field, A permeable plunger, link-
ed to the valving mechanism, is drawn into the
field, opening the common outlet to the normally
closed outlet. With no current flow, the plunger
returns to its normal position, closing the valve
to the normally closed outlet and opening the
valve to the normally open outlet.

Mounting

The V-24 is supplied with a bracket attached.
The unit is operable in whatever position it is
mounted.

Solenoid Three-Way Air Valve

Johnson V-24 Solenoid
Three-Way Air Valve

Manual Operation

The V-24 may be operated manually indepen-
dently of the electrical circuit. This makes it
possible to actuate the pneumatic circuit for
testing or checkout without closing the elec-
trical circuit. Manual operation is accomplished
by removing the plug and inserting a key.

Specifications

PRODUCT V24 A.C. OPERATED
ACTION TWO-POSITION
24 CODE NO. V-24-|
1107120V CODE NO. V242
VOLTAGE 208V CODE NO, V-24-3
(50760 HZ A.C.) 2207240V CODE NO, V-24-4
277V CODE NO, V-24-5
440/480V CODE NO, V-246
POWER CONSUMPTION 6 WATTS

AIR CONNECTIONS

BARBED FITTINGS (F-100-21) FOR | /4 IN, OR
5/32 IN, 0.D. FLEXIBLE TUBING

ELECTRICAL CONNECTIONS

1 72" CONDUIT OPENING
(SEE DIMENSIONS, PAGE 2)

MAXIMUM AMBIENT TEMPERATURE

140F (60C)

MAXIMUM OPERATING PRESSURE-
ALL AIR CONNECTIONS

30 psig (205 kPa)

PRINTED IN U.5.A.
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JOHNSON SERVICE COMPANY

507 EAST MICHIGAN STREET » MILWAUKEE, WISCONSIN B320t

PRODUCT
DATA

v-37152

JOHNSON V-3752

Normally Open Steam or Water Valve

1/2"” Thru 2 Cast Brass Body with Screwed Connections

The Johnson V-3752 Normally Open Valve is
designed to precisely control the flow of steam
or hot and cold water through coils or heat ex-
changers of all types.

This valve is accurately controlled by an ex- V-3752
posed type V-3000 pneumatic actuator which Valve
has 2 synthetic rubber diaphragm in a die cast With |
aluminum housing. The molded diaphragm design g‘;;‘i‘:'i':"
provides a constant diaphragm effective area Indicator
throughout the stroke. The complete actuator
assembly can be removed, by lsosening a single
set screw, without disturbing the remainder of
the valve assembly. A completely enclosed
Specifications

PRODUCT

V-3752 N.O, VALVE, STEAM OR HOT AND COLD WATER

BODY PATTERN AND SIZES

UNION ANGLE - 1/2" THRU -1 2"

UNION GLOBE — 172" THRU [-1/4"

GLOBE - 1.1 2" AND 2
UN} GLE '
ON ANGLE MALE UNION OUTLE T; FEMALE INLET
SERVICE CONNECTIONS UNION GLOBE
GLOBE SCREWED ENDS

CONTROL AR CONNECTION

BARB FOR |74% 0.D. FLEXIBLE TUBING

NORMAL. POSITION

OPEN ~ CONTROL SIGNAL CL.OSES

BODY RATING

150 psig (10,5 kp ‘cm?)

MAX, PRESSURE STEAM

35 psig (2.5 kp/em?); 281F (140C)

& TEMPERATURE WATER

150 psig (10.5 kp/cm?); 281F (140C)

MAXIMUM CONTROL PRESSURE

30 psig (2,1 kp/em?)

SPRING RANGES

4 TO B psig OR 9 TO I3 psig

VALVE PLUG EQUAL PERCENTAGE CHARACTERISTIC
AMBIENT TEMPERATURE LIMITS | 10 TO I50F (-23 TO 65C)

BODY CAST BRASS

ACTUATOR | DIE CAST ALUMINUM

TRIM BRASS
MATERIAL STEM STAINLESS STEEL

PAtING | SYNTHETIC ELASTOMER U-CUP

DIAPHRAGH | SYNTHETIC RUBBER _

DISC REPLACEABLE COMPOSITION
NS BODY NATURAL BRASS

ACTUATOR | GREEN ENAMEL

ACCESSORIES
(ORDER SEPARATELY)

VALVE POSITION INDICATOR

POSITIONER

PRINTED IN U,S. A,
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JOHNSON SERVICE COMPANY

607 EAST MICHIGAN STREET + MIL WAUKEE, WISCONSIN 83201

actuator is available on order. Valve bodies,
less actuators, are also available for use with

the T-3000 Series

Installation
It is recommended

of valve top thermostats.

that these valves be mounted

in an upright position, piped so that the valve
seats against the flow and arranged so that the
actuator can be easily removed and replaced.

Cy Factor Table Union Angle Body

Valve Size (in.) 172 3/4 | =174 1 1172
Cy Factor 5| 25| 37771 12 20 Sectional View V-3752
Union Globe Valve
Cy Factor Table Ginbe Bodies
Valve Size (in.) 172 374 {4 ) M-174 } 1-172 |2
¢y Factor 0.9 1.5 |18 ]| 38|7] 12 20 |2
DIMENSIONS
44.&2‘ 4 y ;;_’:.;1';/‘ ks ,{L‘;;.‘s;"'}ﬂ ,.‘; A s,/./th'{’t{Z‘{’/«-:/f/
BARB FITTING BARE FITTING A k
EXTENDS 34" 3; EXTENOS 3/4" 7 $ oAm FITTING s
" 4~T/1B"DIA -~ 4=7/16"DIA
A
| ! l. | -
b i Gan -~J D o B .1 o . ] ---«J
Globe Body Union Globe Body Union Angle Body
Globe Bodies Union Angle Body
Valve Dimensions (in.) Valve Dimensions (in,)
Size (in)) A B c D Size (in.) A ) E
172 4.5/8 211716 - 1-3/8 /2 4-3/8 2-11716 1-3/8
3/4 5 3-1/16 - 1.5/8 3/4 4-13/16 3-1716 i-5/8
| 5-5/16 3.5/8 - 1-7/8 | 5 3-5/8 1-7/8
- 174 57716 4-1/16 - 2-1/8 1-174 5-1/4 41/16 2-3/716
' 1172 5-157 16 - 4.7/8 - 1-172 5-11716 | 41/4 2-1/4
2 6-7/16 - 5-1/8 -

S
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Johnson Controls, inc.

807 B. Michigat Strest
PO Box423
Milwaukee WI 53201

V-3754 N.O. Cast Brass Valve
Steam or Water Cage Trim

Vay Ya & 1"

Screwed Ends

The V-3754 normally open valve is
designed to accurately regulate
the flow of steam or hot and cold
water through coils oi haat
exchangers of all types. it is
available with or without a factory
Installed V-3000 exposed type
pneumatic actuator; enclosed
actuators ate also available, order
separately, The V-3000 actuator
has a die cast aluminum housing
and a molded, synthetic rubber
diaphragm that provides a
constant effective area through the
valve travel. By loosening a single
set screw, the complete actuator
assembly can be removed, without
disturbing the remainder of the
valve azsembly, A V-3754 valve,
less actuator, can also be used
with a T-3110 or T-3310 Valve Top
Thermostat. Actuator and valve
provide a Push Down to Close
(PDC) combination for normally
open applications,

Features

All V-3754 valves feature a
removeable cage trim design
which provides valve plug gulding
throughout the travel range and
permits high rangeability. The
cage also has an integral seat to
facilitate convenlent replacement.
A modulating valve plug provides
an equal percentage reiationship
between valve travel and flow at a
constant pressure drop. A moided
composition disc that assures tight
shutoft is bonded to the valve
plug. The bonnet, cage, and the
stem and plug assembly can be
removed for servicing. An arrow s
stamped on one side of the valve
body indicating normally open
(black color) vaive style and the
direction of flow for proper piping.

€

Operation

Air pressure from a pneumatic
controller is applied to the
diaphragm of the actuator which
moves the piston against the
forces of the intarnal spring and
the ftiuid. The piston will move the
valve plug to a position where the
diaphragm pressure and the
spring force balance fiuid forces,
These fluid forces wiil cause the
oporating range to shift from the

nominal spring range.

Where sequential operation is
desired or positioning power is
necessary, a V-8502 Positionsr Kit
must be ordered separately,

V-3754 with V-3000
Actuator

Specifications
Product V-3754 N.O, Steam or Water Valve
Models & Sizes See Table 1
Body Rating Exceeds Requirements of ANSI B16,15, Class 250
Max, Temperature 281F (140C)

Steam

35 PSIG (Saturated)

Max, Pressure Water

400 PSIG (2600 kPa) Batween -20 & 150F (-291066C),
Decreasing to 345 PSIG (2415 kPa) at 281F (140C)

Body Style & Sizes

Globe — 1/2, 3/4 and 1 in, Connections (LP.T.)

Control Alr Connection

Barbed Fitting for §/32 or 1/4 in. .. Polytubing

Max. Control Pressure

30 PSIG (210 kPa)

Spring Ranges (Nominal)

4 to B or 9 to 13 PSIG (28 to 56 or 63 to 91 kPa)

Flow Charactleristic

Equal Percentage

Cage  Cast Brass Including lntegral Seat
Trim Stem Stainless Steel
Material Plug Brass with Molded & Bonded Composition Dis¢
Body Cast Brass with Natural Finish
Actuator Die Cast Aluminum with Enamel Finish
Amblent Temp. Limits ~10 to 150F (-23 to 65C)
Accessories Valve Position Indicator

(Order Separately)

V-8502 Positicner Kit

146
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V-3754

Instaliation Table 1
It Is recommended that the V-3754 Nominal Valve Properties
be mounted in an upright position Spring V3754 Code Number
in 8 conveniently accessible Size  Cy/ky Rnn?-- Range with V-3000 Less
focation. Sufficient clearance must In.  Faclor  abllity PSIG Actustor Actustor
be allowed for actuator and trim kPa
removal, The V-3754 inust be 121 141 48 1001 “1
piped with the flow in the direction 22118 201 8 88 -1002 -2
indicated by the arrow so that the 1p AA3B DA MO0 S
plug seats against the flow. 1.211 14:1 913 -1004 -4
22719 201 101 -1005 5
in. 44/38 341 ’ -1008 -8
Dimensions T : =, ;
. 8.6/73 401 2856 -1007 -7
Size Dimensions —-m‘--mm /A e . Qug T e mmmm——
| - c B6/73 401 8391 -1008 -8
n.
. A8 .
e A8 3ap oo A eess Y9 %
22 e tmane 441 9:18, 1010 10
374 - 358, ' 5391
127 92
5-1/4 AT Nominal Shut Off Pressures
! 13 124 ‘ g }
B / /
i i e
Wl LI i i /
‘ 4 50 .. bond-
358 B0 | / /
? ; g . ' / PR SURp—
4 | - |
U e 1
L o s 8 $ .
FITTING ° Ty g1 Y B
FOR B/32 O e X
1/4.0.D. a8 {
PLASTIC L= (
TUBING .2 |
A @ 20
| gf 140 y !
i g 4 '2 e
i o]
a |0 y, .
| i 1
| 1 ’
* % "0 & 12 14 16 /4 __8 PSIG
5 70 () @ 2 (‘EE'E‘S‘W””'"G)
13 15 7 19 2l (9 I3 PSIG
51 108 s B (&SR SPRING)
: . DIAPHRAGM PRESSURE -L31S.
vt -

ORIFTNATL PAGE IS
OF i UTTYG
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JOHNSON SERVICE COMPANY

507 EAST MICHIGAN STREET ¢ MILWAUKEE, WISCONSIN 83201

PROIUCT
DATA

V-37162.

JOHNSON V-3762

NORMALLY OPEN WATER VALVE
Cast Brass Body for ¥2” and %’ O.D. Tubing

S.A.E. 45° Flared Connections — 250 psi Body Ratmg

The Johnson V-3762 Normally Open Water Valve
is designed to regulate the flow of hot or cold
water in small room air conditiening units.

This valve is accurately controlled by an ex-
posed type V-3000 pneumatic actuator which
has a synthetic rubber diaphragm in a die cast
aluminum housing. The molded diaphragm design
provides a constant diaphragm effective area
throughout the stroke. The complete actuator
assembly can be removed, by loosening a single
set screw, without disturbing the remainder of
the valve assembly, A completely enclosed ac-
tuator is availahle on order. Valve bodies, less
actuators, can also he used with the T-3000
Series of valve top thermostats.

The V-3762 Valve hody is constructed of cast
red brass with 1/2" and 5/8" 0.D. tubing con-
nections. A modulating valve plug, with a re-
placeable composition disc especially com-

V-3762 Valve
with
Optional Position
Indicator

pounded for hot and cold water service, provides
an equal percentage relationship between, valve
lift and flow at a constant pressure drop.

Installation

it is recommended that these valves be mounted
in an upright position, piped so that the véalve
seats against the flow and arranged so the ac-
tuator can he easily removed and replaced.

Specifications

MODEL

V-3762 NORMALLY OPEN WATER VALVE

BODY PATTERN AND SIZE

ANGLE AND OFFSET GLOBE WITH /2" AND
5/8" CONNECTIONS

SERVICE CONNECTIONS

FOR |/2" (3/4"-16) AND 5/8" (7/8"-14) 0.D,
S.A.E. STANDARD FLARE

SPRING RANGE

3 T0O 6 psi AND 4 TO 8 psi

VALVE PLUG EQUAL PERCENTAGE CHARACTERISTIC
TRIM ’ BRASS

STE™ PHOSPHOR BRONZE

DIsC REPLACEABLE COMPQSITION

STEM PACKING

SYNTHETIC ELASTOMER U-CUP

BODY RATING

250 psi (17.6 kp/cm?)

MAXIMUM PRESSURE/TEMPERATURE

250 psi (17.6 kp/cm?); 281F (138C)

BODY CAST RED BRASS
MATERIAL AST RED BRA
ACTUATOR DIE CAST ALUMINUM
BOD SS
FINISH oDy NATURAL BRA
ACTUATOR GREEN ENAMEL
MAXIMUM CONTROL PRESSURE: 30 psi
CONTROL AIR CONNECTION 178" F.P.T,
ACCESSORIES VALVE POSITION INDICATOR
MAXIMUM AMBIENT TEMPERATURE 150F (65C)

PRINTED N U.S. A,
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V-3762 JOHNSON SERVICE COMPANY

507 EAST MICHIGAN STREET « MILWAUKEE, WISCONSIN 53201

Angle Cy Factor Table Offset Globe Cy Factor Table
Valve Size (in.) 172 5/8 Valve Size (in.) 1/2 5/8
Cy Factor 09 | 1s |22 | 33 Cy Factor 09 | 1.5 |20 | 29

e et o e
e e e s

ke

Sectional View V-3762

with Offset Globe Body
Sectional View V-3762

with Angle Body

////////

////////

r——4-7/l6"DIA‘—-—‘-‘
/0 0 lol 0 O

==
[ e

4-7/16"DIA, —»

o 010] 0 O

9
— §

4-3/16"—wte 3-5/8“—-»\

—_ 4-3/!6"—————'4—3-5/8"—-’\\

b4
:
! e 1-11/16 +
-~ 3-3/8"
Dimensions V-3762 Dimensions V-3762
with Angle Body with Offset Globe Body
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Johnson Controls, Inc,
507 £. Michigan Street

V-4322 Mixing Valve
2" thru 2” Cest Brass Screwed Ends

Miuaures Wi 53201 150 PSIG Body 'ating Pilston Top
[ T S R R T e

The Johnson V-4322 3-Way Mixing Valve is de-
signed to regulate the flow of hot or cold water
through coils or heat exchangers of all types,

This valve is accurately controlled by an exposed
type V-3000 pneumatic actuator which has a

synthetic rubber diaphragm in a die cast alu- OV::“' |
minum housing. The moided diaphragn design Position
provides a constant diaphragm effective area Indicator

throughout the stroke. The complete actuator
assembly can be removed, by loosening a singls
set screw, without disturbing the remainder of the
valve assembly. A completely enclosed actuator
is available on order. Valve bodies, less actu-
ators, can also be used with the T-3000 series
of valve top thermostats.

V-4322 Valve

The valve has two modulating plugs which pro-
vide a characterized relationship between valve
lift and flow at a constant pressure drop.

Specifications
PRODUCT Vi-4322 3-WAY MIXING WATER VALVE
SIZES 1/20 THRU 2"

SERVICE CONNECTIONS

SCREWED CONNECTIONS

CONTROL AIR CONNECTION

BARB FOR 174" 0.0, FLEXIBLE TUBING

UPPER PORT | CLOSED — CONTRU... SIGNAL OPENS

NORMAL POSITION

LLOWER PORT | OPEN — CONTROL SIGNAL CLOSES

BODY RATING 150 psiz (10.5 kp/em?)

MAX. PRESSURE & TEMPERATURE 150 psig (10.5 kp/cm?); 281F (138C)

MAXIMUM CONTROL. PRESSURE

30 psig (2.1 kp/em?)

SPRING RANGES

4TO 8 psig AND 9 TO 13 psig

VALVE PLUGS CHARACTERIZED MODULATING
AMRIENT TEMPERATURE LIMITS ~10 TO I50F (~23 TO 65C)
T BODY CAST BRASS
ACTUATOR | DIE CAST ALUMINUM
TRIM BRASS
MATERIAL STEM STAINLESS STEEL
g\%ﬂmc SYNTHETIC ELASTOMER U-CUP
DIAPHRAGM | SYNTHETIC RUBBER
DISC BRASS
BODY NATURAL BRASS
FINISH
ACTUATOR | GREEN ENAMEL
ACCESSORIES VALVE POSITION INDICATOR
(ORDER SEPARATELY) POSITIONER

PRINTED (N U.S. A,




v-4322
lns.tallatmn VALVE DIMENSIONS (in.)
it is recommended that the V-4322 valve be 5(::‘;- . " <
mounted in an upright position. It must be piped :
so that the valve seats against the flow and /2 | 47/8 | 2-13/16 | 3-1/4
arranged so that the actuator can be easily re- 3/4 | 47/8 | 2-13/16 | 3-1/4
moved and replaced. | 5-1/4 | 2-5/8 3-3/4
' 3 I-1/4 5.1/4 | 2-7/8 4-1/4
S W i 1-4/2 5.3/4 | 3-1/2 4.7/8
U8 | Sy 2 6174 | 3-5/8 5.1/8
= 7
a__] 3-5/8" CLEARANCE REQUIRED
. — TO REMOVE ACTUATOR

BARB FITTING

XTENDS 3/4"

E
lo- 4-7/16"DIA,
) T
A
OUTLET INLET A’
(COMMON) l (N.C)
- !
___z_
|NLETIIBII
(NO)) rt— C —
. . Dimensions V-4322 with
Sectional View V-4322 Valve Exposed V-3000 Actustor
Cy Factor
R O ) Valie Size 12 val t | a2 2
e B Y in.
OR- Gualth Cy Factor | 16 (32 [43[53[86| 13 ] 21 |30

OB, POV
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JOHNSON CONTROL P

DESIGN ® MANUFACTURE e [NSTALLATION

APPARATUS V-4440

BULLETIN

JOHNSON SERVICE COMPANY
MILWAUKEE, WISCONSIN AND PRINCIPAL CITIES

n

Johnson V-4440 Water Valve

for 3 & 4 Pipe Systems
Cast Brass Body for 1/2” and 5/8” 0.D. Tubing
S.A.E. 45° Flared Connections - 250 psi Body Rating

The Johnson V-4440 Water Valve is designed
to regulate hot and cold water in a small
room air conditioning three or four pipe sys-
tem. The two-pipe supply system provides
heating and cooling water to the room units
at all times. The V-4440 valve has two in-
lets, the upper and lower connections, and
one outlet, the center connection, The lower
““Inlet’” port is normally open and the upper
““Inlet’’ port is normally closed. The two
inlets are never open at the same time so
there can be no mixing of hot and cold water.
This valve, therefore serves a dual purpose,
that of a switching valve, supplying either
hot or cold water to the coil, and that of a
control valve, modulating the flow of either
the hot or cold water.

This valve is accurately controlled by an
exposed type V-3000 pneumatic actuator
which has a synthetic rubber diaphragm in
a die cast aluminum housing. The molded
diaphragm design provides a constant dia-
phragm effective area throughout the stroke.

7e MO T
el
d —-i 1

A

V-4440 Sectional View

FRINTED IN U.5.A,
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V-4440 with Optional Valve
Position Indicator
The complete actuator assembly can be re-
moved, by loosening a single set screw,
without disturbing the remainder of the valve
assembly. A completely enclosed actuator
is available on order, Valve bodies, less
actuators, can also be used with the T-3000
Series of valve top thermostats.

The V-4440 Valve body is constructed of
cast red brass with 1/2 "and 5/8" O.D. tub-
ing connections. The bottom service connec-
tion is available with a straight connector or
with a 90 ° elbow.

The inner valve has two modulating plugs
with replaceable composition discs, espe-
cially compounded for both the hot and cold
water service.

Installation

It is recommended that the V-4440 valve be
mounted in an upright position. It must be
piped so the valve seats against the flow.
If it is necessary to rotate the 90° elbow
end connector, the union nut must be loosen-
ed prior to adjustment and then retightened.

T e T



V-4440

APPARATUS
BULLETIN

JOHNSON CONTROL

DESIGN o MANUFACTURE o

INSTALLATION

v
b od.‘

JOHNSON SERVICE COMPANY
MILWAUKEE, WISCONSIN AND PRINCIPAL CITIES

Specifications

MODKL

V-0 VALVE

BODY PATTERN AND SIZK

B-WAY NON-MINING WITH 1 20 OR 578" CONNECTIONS

SERVICE CONNECTIONS

FOR 12 (371 16) AND 58" (7/8"14) O.D., S AF.
STANDARD FLARE WITH SIR AIGHT CONNECTOR
OR 90° ELBOW ON BOTTOM CONNECTION

UPPER PORYT
NORMAIL POSITION

CLOSED -- AIR PRESSURE OPENS

LOWER PORT

OPEN — AR PRESSURE CLOSES

SUPPLY VALVE
SPRING RANGES

3TO 6 psi OR 9 TO 12 psi

RETURN VALVE

O 10 9 psi

VALY E PLUGS EOUAL PEBCENTAGE CHARACTERISTICS
TRIM BRRASS

STEM PUHOSPHOR BRONZ

DISCS REPEACEABLE COMPOSITION

STEM PACKING

SYNTHETIC FLASTOMER U-CUP

BODY RATING

250 psi (17,0 kpem?)

MAXIMUM PRESSUR KA/ TIEMPERATURE

250 pxi (17.0 kp em?); 2811 (138C)

MATKRIAL BONY CAST RED BRASS
ACTUATOR DEF CAST ALUMINUM

FINISIH BODY NATER AL BRASS
ACTUATOR GREEN ENAMEL

MAXIMUM CONTROL, PRISSURE 30 psi

CONTROL ATR CONNECTION IRt EN N LA I

ACCESSORTES VALVE POSITION INDICATOR

MAXIMUM AMBIENT TEMPERATURE

1501 (650)

Cy Factor Table

Valve Size (in.) 172 5’8
Co £ Cold Water Iniet (N.C.) | 1.4 2.4 1241 4.1 4.\
v Factor Hot Water Infet (N.O) | 1.4 | 2.4 | 1.4 | 4.7 ] 2.1
Dimensions
i sl ’/“{J" jA,é//J.Z_A.LJ_AT
t. ~ 4-1/16"DIA - : e 42T/18" DIA e o] i
Q1000 ,(5.’ ORIGINAL PAGE 1S 0_0Io0_ »Q,T
‘;“?‘ |l g OF POOR QuALITY =
mei : == 5
L o
>1> [i i ; b
e AT i
Ragdy | 4
k r
b 17/8" 1-7/8% -

V-4440 with Straight
Connector

S/ Snl i ] e

V-4440 with 90° Elbow
Connector

153




O e e T T e

868

DESIGN o MANUFACTURE ® INSTALLATION

JOHNSON CONTROL

APPARATUS
BULLETIN

V-5250

JOHNSON SERVICE COMPANY
MILWAUKEE, WISCONSIN AND PRINCIPAL CITIES

Johnson V-5250 Normally Open Diaphragm Valve
for Steam or Water Applications

150 psi Body Rating
212" thru 8” Cast Iron

Modulating Plug
12" thru 2” Cast Brass

The Johnson V-5250 is designed to regulate
the flow of steam or hot and cold water under
the control of a thermostat or humidostat on
applications where modulating control is de-
sired. Valve sizes 15" through 2” have a
back seating feature that permits changing the
stem packing without interrupting service to
the system,

The valve is equipped with a diaphragm
operator of ample size to assure accurate posi-
tioning of the inner valve. The diaphragm is
enclosed in a metal housing for protection
against dirt and damage. By loosening three
set screws, the entire operator assembly can
be removed without disturbing the remainder
of the valve assembly.

Screwed Ends

Flanged Ends

Specifications
T sERVICE STEAM OR WATER (HOT OR COLD)
BODY DATTERN GLOBE, SINGLE SEAT
NORAIAL POSITION OPEN — AIR PRESSURE CLOSES
SPRING RANGES 4710 8 pal, 970 13
INNER VALVE EQUAL PERCENTAGE MODULATING PLUG
TISC REPLACEABLE COMPPOSITION
TRIM 1g" —2" BRASS
_ 25" - 8" BRASS WITH SCREWEDIN SEAT
3R 1.CUP, SILICONE
SIEM PACKING AR &SR MOLDED RING (Steam)
U.CUP, BUNAN (Water)
[ ASBESTOS ROPE
I HODY RATING 150 psi (105 kp/em?)
vty A i nges . STEAM 35 psl (2.5 kp/em?)
MAXINUM OPERATING PRESSURE SATER Ty
. STEAM 281 F (140C)
MAXIMUM OPERATING TEMPERATURE :
WATER 320 F (160C)
HoDbY HIGH GRADE CAST RED BRASS (34" —2")
HIGH TENSILE CAST 1RON (214" —8")
MATERIAL Top CAST ALUMINUM (3R & 4.R)
CAST IRON (5.R & #R)
DIAPHIRAGM MOLDED REINFORCED RUBBER
1 — 114" MALE UNION QUTLET, FEMALE INLET
SERVICE (ONNECTIONS RS SCREWED ENDS
24" — 4" FLANGED ENDS
AAXIVUM CONTROL PRESSURE 25 pri
(ONTROL AIR CONNEGTION PER Y
Printed in U.S.A,
154




V-5250

APPARATUS
BULLETIN

JOUNSON CONTROL

DESIGN o MANUFACTURE o INSTALLATION

A Johnson V-9502 pilot positioner can be sup-
plied with this valve. A valve position indi-
cator is also available,

JOHNSON SERVICE COMPANY
MILWAUKEE, WISCONSIN AND PRINCIPAL CITIES

The modulating plug has a replaceable com-
position disc which, together with the single
seat construction, assures 100%. tight seating,

inner Valve .
Installation

It is recommended that this valve be mounted
in an upright position, piped so the inner
valve seats against the flow, and arranged so
the operator can be conveniently removed
and replaced.

This valve is furnished with a modulating plug
inner valve which provides an equal percent-
age relationship betwesn valve lift and valve
flow at a constant pressure drop. The perform-
ance characteristic is shown in the Flow
Curve,

C, Factor Table

Yalse
Nize 13 b 1 g {1y 2 a2y 13 1 5 6 8
(i)
I«"::'ivor 0 l 1.5 fm ap pre fow o [ows [ st sy |10 [ a0 | 3% | sw
Minimum Clearance o
to Remove Operator N y
e e vty e St f 3 wt
o
3R i W y
Bl DU i v |-
4R " 3 e
5RO2HT % s 1
&R 314" s P 1
EPGI I T -
Y w0 '/'
« . 4- S SO O SN v,
W 7 Y’
[ 2 i
. ot 4
o )
! [ -Pr - S
Oigi26 " 30 40 80 80 0 #0 90 100
PER CENT OF MAXIMUM LIFT
Flow Curve

Dimensions and Maximum Seating Pressures

Volve o)) Dimeasions (in.) seating
Sire e " " . Pressyre
Cin) A 13 [ [ 14 ¥ (i) t
i, [ aR ) [ 1 2y 59
[TEUTT A " Y1k 1% {3 pY!
R N R [ ES 113
1y R 0 108y, 2y iy 75
X [ TOTY [y 4.1
% Ty, 50y EX)
Wy e sy ] 5.9
D HR 19
B Ay s SRS N B s S
e w!. W‘IHV_I - HAM A [#Y
i ] e Wiy 440
RIS ELH UM X!
| 10t jor B
B i AR B
T owen: oo wt; [y
Tw; o 0, s
T, {3 BT
1 Aty Seatimge Pressuze pes pai Control Pressone almso upper sprng rangee,
*Steam Apphrations

W ater Applications
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DESIGN o MANUFACTURE o [NSTALLATION

)

APPARATUS
BULLETIN

JOHNSON SERVICE COMPANY
MILWAUKEE, WISCONSIN AND PRINCIPAL CITIES

Johnson V-5650 Water Valve
with Rubber Diaphragm Operator

214" thru 6”  Modulating Plugs
Maximum Pressure 125 psi

The Johnson V-5650 Water Valve, Fig. 1,
with rubber diaphragm operator is designed
to accurately control large volume flow
through coils, heat exchangers, cooling towers
or process applications.

The diaphragm operator is available in three
sizes to assure sufficient force to handle all
seating pressures and line surges, The heavy
duty, molded rubber diaphragm will remain
resilient through years of service, and will
consistently provide accurate response to con-
troller demands, The diaphragm is enclosed
in a strong metal housing which protects
against dirt, tampering or damage. By
loosening three set screws the entire operator
assembly may be removed without disturb-
ing the balance of the valve assembly.

Body

The V-5650 valve is furnished in a three-way
bypass body pattern with flanged ends, 214"
through 6”. The valve body is made of high
grade cast iron. A unique construction fea-
ture of this valve permits “in line” servicing,
All of the inner valve components, including
the screwed-in seat rings, can be removed
and repiaced quickly and easily without re-
moving the valve body from the pipe line.
The maximum fluid pressure rating is 125 psi
and maximum temperature rating is 320 F.

Inner Vaive

This double seat valve has two modulating
plugs especially designed to provide a linear
relationship between valve lift and valve flow
at a constant pressure drop, Fig. 2. Renew-
able composition discs which are especially
compounded for liquid service assure 100 per
cent tight seating, The total capacity input

Printed in U, S. A,
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Three-Way Bypass  Flanged Ends
Maximum Temperature 320 F

Fig. 1: Cutaway View of Johnson V-5650
Three-Way Bypass Water Valve

of this three-way valve is constant regardless
of the position cf the inner valve. The flow
can be directed to either of the two outlets
as required, Both plugs close against the
flow thereby eliminating water hammer and
slamming in the valve.

Spring Ranges
The V-5650 bypass valve is furnished with
a 7 to 11 psi spring range,

Packing

The U-cup pressure sensitive packing, Fig. 3,
utilizes the force of the liquid pressure to
effect a positive seal, Advantages of this
type of seal are:

a. No initial manual adjustment.

b. Automatic compensation for wear, thus

V-5650
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OUTLET W’

NLEY

QUTLETB"

Fig. 2: Sectional View of V-5650 Valve

JOHNSON SERVICE COMPANY
MILWAUKEE, WISCONSIN AND PRINCIPAL CITIES

=
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Fig. 3: Detail of Packing Gland with
Upper and Lower U-Cups and Spacer

Specifications
SlZEs 2%11' 311, 4iI" 5.41' b”
BODY PATTERN V THREE-WAY BYPASS
SERVICE HOT OR COLD WATER

NORMAL PosITION  |-QUTLET "A

OPEN — AIR PRESSURE CLOSES

OUTLET “B”

CLOSED ~ AIR PRESSURE OPENS3

SPRING RANGE

7 TO 11 psi

INNER VALVES

LINEAR PLUGS

DISCS RENEWABLE COMPQOSITION
TRIM BRASS
STEM PACKING U.CUPS
SEATS ‘ BRASS, SCREWED-IN
BODY RATING 125 psi
MAXIMUM FLUID PRESSURE 125 psi
MAXIMUM FLUID TEMPERATURE 42 F
BODY NIGH GRADE CAST JRON
MATERIAL TOP DIE CAST ALUMINUM (4-R)_
CAST IRON (5-R, 8.R)
BODY DULL BLACK LACQUER
FINISH TOP NATURAL ALUMINUM (4-R)
DULL BLACK LACQUER (5-R, 8-R)

SERVICE CONNECTIONS

125 psi FLANGED ENDS

OPERATOR DIAPHRAGM

MOLDED REINFORCED RUBBER

MAXIMUM CONTROL AIR PRESSURE

25 psi

CONTROL AIR CONNECTION

1" FEMALE PIPE THREAD




DESIGN o MANUFACTURE @ INSTALLATION

eliminating the need for periodic adjust-
ments,

¢. Friction is reduced to a minimum be.
cause the sealing force is proportional to
fluid pressure,

d. Maximum, maintenance:ree life,

Capacities

For convenience in selecting the proper valve
capacity or valve size, a C, Factor Table is
given below:

C, Factor Table

ValveSize | 21" | 3" | 4 | 5 | ¢

-

m——-

APPARATUS
BULLETIN Y-5650

JOHNSON CONTROL JOHNSON SERVICE COMPANY

MILWAUKEE, WISCONSIN AND PRINCIPAL CITIES

Installation

It is recommended that this valve be mounted
in an upright position. It must be piped so
that the inner valves close against the flow.
Ordering Instructions

When ordering use:

1. Standard equipment code number

If the standard equipment code number is
not available, specify:

2, Bulletin number
3. Valve size

1, Cy factor

5. Operator size

6. Actual maximum operating temperature

Cv Factor 68 103 194 208 414 and pressure
3 N Dimensions
Body
-1 Valve Dimensions {(in.)
\ i / Size
! (Gin) | Top A B C D E
" 4R 8% 19% 1 9% 70 4
213 %R nig | 2% 1 9% 7 4
8-R 10% 1 32111 9% 70 4
L ) 4-R 84 20% 3 13 | 8 4%
i 3 R N% 1 2931 103 | 8% 4%

B Y e *
N
1 2
-t [T et 1] 9

8-R 164 33 % 1034 8 4%
5R 1% 29 121 9 5Y

+ BR Y 16% | 3410 | 12 L 9% | 5%
5 R0 1 | 0% | 13% ] 1Y | 6%

SR | 16% {36 | 135 | 11y | 64%
. SR ny a2l 15 |18y | %
i

SR | 16y {38 | 15 [13% | T4

Flange and Bolt Circle

K

/O \\

O ) Q\

O Nl O
,a//

O

4"/
N0

TE] @ | s R g R T
lIN) | FLANGE | FLANGE | CIRCLE | HOLES | HOLES
2-i/2 7 /16 5-1/2 3/4 4
3 T-I/2 3/4 6 3/4 4
4 9 | 7-1/2 3/4 8
5 10 i 8-1/2 e [ ]
6 It | 3-l/2 e 8
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Johnson Controls, Inc. V-5840 Mixing Valve

50 Gonamy e 12" — 2" Cast Brass 212" — 6" Cast lron
Miwaukee Wi 53201 150 psig Body Rating 281F Max. Teinp.

{0 SR

The Johnson V-5840 is designed to mix water of
different temperatures under the control of a
thermostat or humidostat. The flow from either
of the two inlets can be directed through the
single outlet of this valve,

This valve is equipped with a molded reinforced
synthetic rubber diaphragm actuator of ample
size to assure accurate positioning of the valve
plug. The diaphragm is enclosed in a strong
metal housing for protection against dirt and
damage, By loosening three set screws the en-
tire actuator assembly can be removed as a
separate unit without disturbing the remainder
of the valve assembly.

A Johnson V-9502 pilot positioner can he sup-
plied with this valve. A valve position indicator
is also available,

Instaliation Instructions V-5840 3-Way Mixing Valve

The V-5840 valve should preferably be installed with Iron Body, Flanged Ends
in an upright position, and piped in such a man-

ner that the inner valve always closes against 0

the flow.

Typical Application

— r EJ.LWT

3-Way
MiIXING VALVE

LONMET | E
INLET *A” "%“ OUTLET o
et ——

45573_".'1__“%{%1.57 I s l
Y2 P S
—L\} m«é'r'.‘
Piping Arrangement for Coil Control . .
with Individual Pump. Valve Normally Sect'lo‘nal View of.V~5840 Iron Bedy
Closed to Supply Mixing Valve with Flanged Ends
Cy Factor Table

Valve
Size 2 % | | Ml 2 (2] 3 4 5 6
(in.) 7
Cv 32143153 86) 13| 21|30 54] 80| 157 | 238 347

Factor

PRINTED IN U.8.A.




Specifications
PRODUCT Y5840 IWAY MIXING VALVE
$I12ES BRASS BODY 172" THRU &' SCREWED ENDS
IRON BODY 2" THRU 6 FLANGE D ENDS
SERVICE HOT OR COLD WATER

(FOR OTHER FLUIDS, CONSULT THE FACTORY)

CONTROL AIR CONNECTION

BARB FOR 14" 0,0, FLEXIBLE TUBING
SUPPLIED FOR FIELD INSTALLATION

INLET "A"

CLOSED » CONTROL SIGNAL OPENS

NORMAL POSITION

INLET "'g"

OPEN - CONTROL SIGNAL CLOSES

BODY RATING 150 psig (10.5 kp cm?)
mg'?r’ggp%“fﬁggg 150 pyig (10,5 kp/em?), 281F (140C)

MAXIMUM CONTROL, PRESSURE

25 psag (1,7 kp'um?)

SPRING RANGES

ATOB s, 9 TO 13 psug

VALYE PLUGS

CHARACTERIZED MODULATING

AMBIENT TEMPERATURE LIMITS

=10 TQ 150F (-23 TO 66C)

senr BRASS BODY ?@iﬁ "\q/[,:a\ ?&?{? SSAL WITH BODY AND
IRON BODY BRASS, SCREWED-IN SEAT RINGS
BobY BRASS (172" THRU 2™
CAST LRON (2¢1 2" THRU 6"
ACTUATOR ALUMINUM (2R AND 4-R)
MATERIAL CAST IRON (5+R AND 8-R)
TRIM BRASS (STAINLESS STEEL STEM)
PACKING U-CUP, SYNTHETIC ELASTOMER
DIAPHRAGM MOLDED REINFORCED SYNTHETIC RUBBER
DISCS BRASS
BODY NATURAL BRASS (172" THRU 2")
FINISH DULL BLACK LACQUER (2+1/2" THRU 6“)
ACTUATOR NATURAL ALUMINUM (3-R AND 4-R)
DULL BLACK LACQUER (5-R AND 8-R)

ACCESSORIES
{ORDER SEPARATELY)

VALVE POSITION INDICATOR

POSITIONER

Vaive | Top Dimensions (in.)
Sixe (in.) | Size A ™ ¢ o
Y R 3 9 | 2%
% 3R 6 9% 3y |2t
] 3R 6 10 3% | 2%
1% 3R 6 104 4y | 2y
1y 3R 6 10 % |
2 4R 8y |12y | 8% | 3%
W 5R | H7% | 20%, 7% | 6
3 sR | 1% L2084 0 8% | 6%
4 8-R 16y, | 26%, | 10% 8%
5 B-R | 164 | 268400 12y | 9%
6 8-R | 16% | 284 14y | 9%,
R T 2 Minimum Clearance
R 2 to Remcve Diaphragm
R 3 Assembly
8-R 4"

. - B ]

-

Dimensions

Flange and Bolt Circle
Dimensiens (in.)

Valve | Dia, | Thickness | Dia. of | Dis, of | No, of
Size of of Bolt Bolt Bolt
(in.) | Flange | Fiange | Circle | Holes | Holes
24 7 e 5% % 4
3 7Y % ) % 4
4 9 [ % % 8
5 10 /0 8% "% 8
6 T 1, 9, % )




JOHNSON SERVICE COMPANY V-6143

BO7 EABT MICHIGAN STRIEET « MILWAUKEE, WISCONSIN 51201

PRODUCT
DATA

JOHNSON V-6143
THREE-WAY SWITCHING AIR VALVE

3/8” and 3/4” Flat Discs

Bronze Body

125 psi Maximum Pressure

The Johnson V-6143 Diaphragm Three-Way Aur
Switching Valve is designed to switch the flow
of air from one supply pressure to another. us
in pneumatic temperature contro! applications.

This three-way valve body is equipped with a
molded rubber diaphragm actuator of ample size
to assure rapid positioning of the inner valve,
according to controller demands. The diaphragm
is enciosed in a strong, cast metal housing
forming a single unit, for protection aganst
dirt, tampering or damage. By loosening one set
screw the actuator assembly may he removed
without disturbing the valve assembly.

The V-6143 valve body is furnished in a ihree-
way, high grade steam bronze hody pattern, in
sizes 3/8" and 3.4", with screwed ends. This
valve has hronze trim, the upper seat machined
integral with the bronze hody, the lower seat

machimed integral with the bronze three-way
valve end, and with & maximum body rating of
124 psig.

it is recommended that this valve be piped so
the inner valves always seat against the flow.

T siZES 38" AND 2 4°
BODY PATTERN ,I HR["‘[‘F?’VAY f;&VITClilNG
SERVICE AR T
NORMAL POSITION |NEET “A” CLOSED ~ AIR PRESSURE OPENS
INLET *B" OFEN - AIR PRESSURE CLOSES
SPRING RANGE 3819 TO 1 psip; 374" 9TO 13 psig
INNER VALVE FLAT DISCS
isc RENEWABLE COMPOSITION
BRONZE. UPPER SEAT MACHINED INTEGRAL WITH
TRIM BODY, LOWER SEAT MACHINED INTEGRAL WITH

THREE-WAY VALVE END

STEM PACKING

MOL.DED U-CUP

BODY RATING 125 psig
MAXIMUM PRESSURE 125 psig
BODY HIGH GRADIS STEAM BRONZE
MATERIAL ;
TOP CAST ALUMINUM
EINISH BODY NATURAL. BRONZE
TOP NATLRAL ALUMINUM PAINTED GREEN

ACTUATOR DIAPHRAGM

MOLDED RUBBER

SERVICE CONNECTION

SCREWED ENDS

CONTROL AIR CONNECTION

MAXIMUM CONTROL PRESSURE 30 psig

PLAtNTEM 8 11 8 A

17143

i




PRODUCT
DATA

C

V-6143 JOHNSON SERVICE COMPANY

BO7 EAST MICHIGAN STREET » MILWAUKEE, WISCONSIN 63201

VALVE | op DIMENSIONS (in.)
SIZE | s1ze ’
(in.) A 8 c
3/8 V-3000 | 4-1/2 | 2-174 | 2-174
3/4 V-3000 |4-15/16(2-13716 3-1/4

%/2/ % //2;,/

Dimensicas

nan

Mounting Bracket

$-243
DAY~ CLOCK-NIGHT
=73 EXH.
7-DAY cx Opsig+ DAY
ﬁ“ o} o =<t‘ !onlvﬂl(m"

owT cveLs ri’% by

I-—-—< O . )

e ettt

V-g1as

R-i30 PRY SWITI'WNQ

SET 20 poig VALV
FEOM AIR 10 20NE.
COMPRESSOR ——~ NE m:nuomsrs
PACKAGE NO. 189w

ZOylre NIGMT

Typical Application
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SYBRON| Taylor TRANSMITTER

300T Series

Filo 2-4
3007 SERIES PNEUMATIC DIFFERENT!AL PRESSURE TRANSMITTER

DESCRIPTION

The Taylor Pneumatic Differential Pressure Transmitter is a non-indicating farce balance
instrument transmitting 3 to 15 psig signals proportional to the differential produced by
the ‘primary efement, A compact universal secor,dary with an extensive choice of primary
materials and pressure ratings provide a versatile line of transmitter. Five different static
pressure ratings and a choice of six diaphragm and trim materials are available. Spans fiom
1 to 800 inches of water, static presszure from 50 to 6000 psi ahd elevation and suppression
capability from -800 to 600 inches of water, all add to the flexibility of this transmitter.
Becausa no mechanical seals are used, the transmitter is applicable to full vacuum service.

The detall specifications following apply to all standard instruments used within the
published parameters,

Span Zero Point Limits Upper

Baslc {Adjustable within __ {3psioutput! Range Limit Max. Working

Catalog the following limits) Max. Elevation  Max. Supprassion {15 psi Output) Pressure
..... No, in. HO kPa inHa0  kPa  in.H0 ~ kPa _ in.H20 _ kPa psig kPa
—a 3T 1t07 0.25t01.8 -7 -1.8 a8 1.55 7 1.8 50 350
302T 5t050 1.2t012.5 -50 -12.5 45 11.2 50 12.% 500 3,500
303T 200 250 5t062.5 -250 -62.5 230 §7.5 250 62.5 1,600 10,000
304T 200to RN 50 to 200 -800 -200 600 160 800 200 1,500 10,000
306T 2010255 51062.86 -250 -62.5 230 57.5 250 62.5 3,000 20,000
3077 20t0250 510250 -250 -62.5 230 57.5 250 62.5 6,000 40,000
308T 200 to 800 50 to 200 800  -200 600 150 800 200 6,000 40,000

Use suppression/elevation spring, Accessory (87) when clevation or suppression exceeds +5% of actual span.

SPECIFICATIONS

Output Signal 3to 15 psig (20 to 100 kPa) (0.2t 1.0 Bar} {0.210 1,0 kg/cm?) .
Repeatability AT P ACE ﬁ‘tl 40.1% anyspan, {+0,2% for 301T)

Air ConsumpuianOR}C;}(N)O& QuUAL b 0.2scfm (0.3 m3/h)

Air Supply OF 20 psig {140 kPa} (1.4 ka/cm?) recommended

18 psig {125 kPa) (1.3 kg/cm2) minimum
25 psig (176 kPa) (1.8kg/ cm2) maximum

Warning Use of a supply gas other than air can create a hazardous environment because a small amount of gas continuously
vents to atmosphere,

Zero Adjustal.ility + 5% of actual span

Input Damping On 316L sst diaptiragm form, damping is continuously adjustable from 0,15
to 1.0 Hz corner frequency. Other forms have fixed damping: 3 sec for 63.2%

response on 301T; 0.5 sec on all others,

Overrange Pres'sura May be overranged to maximum stated working pressure

Calibrated Accuracy +.25% typical {1.0.6% for 301T Extra low range) {includes linearity, hys-
teresis anti repeatability)

Allowable Vacuum Full vacuum

Mounting Positicn Universal. However, rezeroing may be required if transmitter is mounted

more than 5° from vertical position

Ambient Temperature Limits . Secondary: -40°F (-40°C) minimum, 180°F (82°C) maximum
Primary: -40°F {-40°C) minimum, 300°F (149°C) maximum

Weight 3017 3027 3037 304T 3067 _ 307T __ 306T
1b 36 25 13.5 12 15,5 27 15
kg 16.4 1.4 6.2 5.5 7.0 12.3 6.8

&2 Effactive October 15, 1977
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TAYLOR /
QUICK-SCAN® 1400 INTEGRATORS

DESCRIPTION

The 1410N Pnsumatic Integrator receives a 3-15 psi input signal and provides s pulse {or
cptional contact closure) output, the rate of which is linearly proportionsl to the input
megnitude, With the sama pressure input rignal the 1411N provides an output proportion-
8 to the square root of the input magnitude, The pulse outputs are calibrated from 0 to
200 pulses per hour to 0 10 20,000 pulses per hour and can actuate up to two external
counters. The 1411N is standard with a low level cut-off sdjustable from 0.6% 10 5%
input,

The integrator consists of two components; 8 pressure 10 current transducer and sn elec-
tronic integrator circuit board mounted in a single housing which has dimensions of spp-
rox, 8" x 6” x 9. This housing is designed for rear of panel mounting, Each integrator
has @ %" NPT input port for the pneumatic signal snd two terminal blocks, one for the
power supply and the other for the pulse output, The power supply is normally ac at
110, 117, 220, or 234 voits and 50 or 60 Hz, A 24 volt dc power supply is also available,

SPECIFICATIONS

INTEGRATORS
1410N, 1411N

File 1-31-2

. 1w p—— N Y
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Input signal 3 to 15 psig (0.2 to 1.0 kg/cm?) (0.2 to 1,0 bar)
Cut-Off 0.5 to 5%
Output Signal
Adjustable Full Span Count Rate From 200 to 20,000 pulses per hour
Pulse Amplitude 44V decaying to approximately 10V in 80 ms,
Pulse Width 80 ms £10%
Output Pulse Not referenced to circuit common

Output signal can operate Counters with:

Coil Rating 24V dc¢
Minimum Resistance
Counter No. 1 300 ohms
Counter No. 2 210 ohms
Calibrated Accuracy 40,5 % of input span * one pulse 7
Ambient Temperature Limits o o o o
Opsrating +40 'F Minimum, +120 'F Maximum (+4 C, +49 C)
Storage 40°F Minimum, +165 F Maximum (-40 C, +74 C)
Retransmitting contact SPDT mercury-wetted reed relay .
Contact Rating 50 VA at 2A maximum or 400V maximum non-inductive
Operating Position " Vertical {Instrument may be inclined up to 30 from vertical)
Electrical Classification Codes B, L-CSA is the Approval Agency
Code K - FM is the Approval Agency
Power Supply ’
AC \ 117V £ 10%, 60 Hz
117V £ 10%, 50 Hz
234V £ 10%, 650 Hz
" 110V £ 10%, 50 Hz
220V * 10%, 50 Hz
oC ’ 24V dc to de isolated
Power Consumption ‘
AC 6 watts, 10 VA .
DC 6 watts at 24V
Dimensions {Nominal) 8" x 6" x 9" {(150mm x 180mm x 225mm)
Woeight
Net 7.5 Ib {3.4 kg) Approx.
Shipping 111b (5.0 k‘) Approx. .
/ “ Effactiva Julv 15. 1878
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T”Y TOTALIZER
1415N - 1418N
SYRRIN COMIN ALY N
' Fite 1-31-3
QUICK-SCAN® 1400 TOTALIZER
DESCRIPTION
The Taylor 1415N Series Totalizers are & convenient way to mount electrical impuise totalizing and predetermin- ,
ing counters among QUICK-SCAN 1400 Serips front-of-panel instruments, : »
The 1415N has one totalizing seven-digit counter mounted on a 3 in, x 6 in, x 24 in, {75mm x 160mm x 610
mm) slide,
The 1416N has two totalizing seven-digit countars mounted on a 3 in, x 6 in, x 24 in. (76mm x 150mm x 610 -
mim) siide, . -
The 1417N has a totalizing seven-digit counter and a predetermining counter mounted ona 3 in, x 6 in, x 24 in,

{76mm x 150mm x 610mm) slide,

The 1418N has one predetermining counter mounted on a 3 in, X 6 in, x 24 in, {76mm X 150mm x 610mm) slide,

E10442

The predetermining counter has two six-digit displays. One display is for the adjustable preset count, which counts down toward
zero as input pulses enter, The second display counts upward as input pulses enter. When the preset count is reached, a contact
closure is made, This predetermining counter is standard with both manual and electrical reset, whuch resets the count-down dis-
play to the last preset value and simultaneously resets the count-up display to zero,

The totalizers are availadle with or without manual reset.

Counters have either 24V dc or 117V ac input coil rating with a maximum count rate of 36,000 counts per hour, All counters are
designed to operata in conjunction with QUICK-SCAN 1400 Pneumatic Integrators (1410N & 1411N),

The totalizers are capable of being relay rack or panel mounted in Taylor Slide-Guide Instrument Mounting Trays.

SPECIFICATIONS

tnput
Coil Rating

Spesd
On-Off Time
On
Off

Resot
Totalizing Counter
Predetermining counter

Centact Rating SPDT or Predetermining
DC
AC

Electrical Classification

Ambisnt Temperature Limits
Operating
Maximum
Storage

Dimsnsions

Waeight
Net
Shipping

24V dc (standard)
117V, 60 Hz (optional)
36,000 pulses per hour, maximum

50 ms, minimum
50 ms, minimum

Optional manual push button
Manual push button and electrical (117V, sc, 20W) reset

48V, 0.6A, maximum
250V, 1,0A, maximum, non-inductive

Codes B, L - CSA is the Approval Agency
Code K - FM is the Approval Agency

+40°F minimum, +120 F maximum (MOC +4Q’ °C)
+30°F minimum, +130 F maximum (-1 C, +64 C)
40°F minimum, +165°F maximum (-40 C,+79 °c)

3in, x 6in. x 24 in, (75mm x 150mm x 610mm)
1415N 1416N 1417N

5.5 tb (2.5 kg) 6 Ib (2.7 kg} 6.5 1b (3.0 ke)
10.5 Ib (4.8 kg) 11 1b (5.0 kg) 11.5 Ib (5.2 kg)

,6 s’ Effective July 15, 1975
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J75N, 376N

SYB“QN lTay'of COMPUTER

File 1-5B

376N PNEUMATIC COMPUTER
376N SQUARE ROOT EXTRACTOR

DESCRIPTION

The 375N computer accepts one or two input pressure signals and produces an output pressurc
signal which is proportional to the product or quotient of two inputs, or, the square root or square
of one input,

The 376N square root extractor will accept any 3 to 15 psig signal from a differential pressure
transmitter as its input and produce an output signal proportional to flow.

Basically, the difference bstween the 376N computer and the 376N square root extractor is the
addition of two sensing nozzles and a gasketed function switching plate to the computer thus
permitting quick conversion to multiplication, division, squaring or square root extraction. The
computer has bias adjustments making it possible to handle suppressed or elevated ranges or
inputs or outputs,

Basic Catalog No.

376N Muitiplication, division, squaring and extraction

J76N Square root extractor
SPECIFICATIONS
Output Signal 310 15 psig (0.2 to 1.5 kg/cm?)
Accuracy +0.5% — Note 1
Repeatability 0.1%
Hysteresis ‘ 0.25% maximum

0.10% typical

Accuracy @ 0% input (376N) +£0,6% (includes linearity, hysteresis and repsatabiiity)
Speed of Response 0,02 sec squaring and multiplying

(63%) 0.04 sec division and square root extraction
Ambient Temperature Limits " 30°F {-1°C) minimum, 140°F (60°C) maximum
‘Alr Supply ’ 20 psig (18 psig minimum, 25 psig maximum)

Warning Use of a supply gas other than air can create a hazardous environment because a small amount of gas continuously
vents to atmosphere,

Alr Consumption . 0.2scfm (0.37m3/h) maximum

Mounting Universal bracket for 1 1/4 to 2 in. (32 te 88 mm) pipe. Also, wall or sur-
face mounting.

Connections E1 and E2 (inputs), sir supply and output perts st 1/4 in. internal NPT

Weight 41b (1.8 kg)

MATERIALS OF CONSTRUCTION

Manifold Die-cast alumiium, epoxy cemented, with behc.” snemel finish
Cover Drawn aluminum with baked enamel finish
* Note:

1. From 4 to 100% of input for square root extraction, and 20 to 100% of denominator input fer divielon.

166 Effective July 16, 1977
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- THYLOR

TRANSCOPE" PNEUMATIC TRANSMITTER
AND INDICATOR

11-3/4 in. (300mm) Long

Simplifies Maintenance

Interchangeable with I'ULSCOPE® Units
Eliminates Dead Spot

Servo Actuated

® Large Dial lndication

® Single Package Pneumstics
® Proven Actuating Elements
® Enclosed Motion Amplifier
® Low Cost Alarms

DESCR!”TION

The 210T and 211T TRANSCOPE Pneumatic Transmitters are available for the
measurement of temperature, pressure, volumetric pressure, liquid level, flow, force
(load) or absolute pressure, They provide a pneumatic output signal proportional to
the measured variable in the range of 3 to 15 psi (0.2 to 1.6 kg/em? ), Both servo and
measuring element driven alarms are available. For piped and mounted air supply sets,
see File 7-1B.

The 210K is a TRANSCOPE Indicator only, matching the 210T in performance spec-
Ifications and appearance, This indicator can also be equipped with measuring element
driven alarms only,

~SPECIFIC
Accuracy: ATIONS Case: 7-9/16 in.x9-3/4in, x4-1/2in.
t+Transmission Signal: +0.5% . (!92|q1'nx248mmx1_25mm)
tIndication: +1% Material: Die cast aiuminum

Finish: Grey Butoxy Resin

Weight: Approx. 9 Ib. (4.1kg)for
Pressure Transmitrer with
Bourdon Element

Threshold Sensitivity: 0.1%
Hysteresis: 0.1% of input spon
Recommended Air Supply: 20 psi(1.4kg/cm?)

Ambient Temperoture Limits: —~40°yo
+180°F (~40,0° 1o 82.2°C), or limit
of primary element

Ambloont Temperature Effect: £0,5% for

50 changg in case tenperature be-
tween 50 F and 150 F; When suppli-
ed with TME's should be 25°F (-10°C)
minimum, 167 F (75 C) maximum,

Suppression: Available on some ele-

ments, Consult individual Price Lists.

tFor most primary elements

Mounting: Universal Bracket

Air Connections: %" Int. NPT
Bottom: Std. Back: Optional A

Scale: 11%in. (300mm) long, black
figures'and graduations on white

Gluss: Std.-Double strength Plate.
Gptional: Safety gloss, Antiglare
or clear plastic.

ANot available on Terms, 36 8 42

167
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TYPE 73

PIPE SIZES 1%" to 16"

TYPE 79

PIPE SIZES 3" to 36"

QW TECHNICAL & ORDERING DATA

TYPE 73

STANDARD INSERT SENSOR,

MOUNTS THROUGH SINGLE %+ THREADED STEEL WELD
COUPLING WHICH S SUPPLIED, OPTIONAL COUP

MATERIAL AVAILABLE 1N 31688, PVC, ALUMINUM: COPPER, OR
POLYPROPYLENE,

TYPE 74

STANDARD INSERT SENSOR WITH SUPPORT ON BOTH SIDES et
OF PIPE FOR HIGHER VELOCITY FLOWS.

MOUNTS THROUGH 2" THREADED STEEL WELD COUPLING

AND SUPPORTED ON OPPOSITE SIDE BY IDENTICAL #%" THREADED
WELD COUPLING AND PLUG WHICH ARE S

OPTIONAL COUPLING MATERIAL AVAILABLE iN 31688
PVC, ALUMINUM OR COPPER,.

APPLICATIONS:

e MEDIUM VELOCITY FLOW

o PIPES, TUBES, DUCTS (CIRCULAR. RECTANGULAR,
OR IRREGULAR SHAPE

® SUITABLE FOR ALL PIPING MATERIALS

FITTINGS AVAILABLE:
1" NPT

#4 - 4" COMPRESSION ADAPTER

#5 - BRASS VALVE WITH %" SAE FLARE

#6 - 3038S VALVE WITH %" FEMALE NPT CONNECTIONS
#7 - 2" FEMALE NPT THREADED FITTINGS ON FLANGE

#8 - ¥2" SOCKET WELD FITTINGS ON FLANGE MAX, D.P. CHART
—
AVAILABLE MATERIALS: PiPE sizes TYPE 73 TYPL 74 l |
PASTE VR |
HASTELLOY C (#3 FITTING ONLY) | 30 m,,“mﬁ»,
TITANIUM (#3 FITTING ONLY) :" T P ITYrTT
m 4
REQUEST DRAWING E-165, E-165A — TYPE 73 s St | 2o
REQUEST DRAWING E-166 — TYPE 74 8" z;" u:m 1:;"11;5;5‘;)
,ou l " ‘l 40 ::
TEMPERATURE/PRESSURE RATINGS 12 1 :ggzgi A ;??2,) |
TYPES 731-734, TYPES 741.744, TYPES 751,784, [ 7" (2680) :::: e
TYPES 761.764 8" H
CHART E : 0 f;»; {‘Zgz%):
" "1 X
TYPES SENSOR MTL, | coupunG mTL, | CURYE s i
LETTER M“eanP 's shown in inches H30, and apply to

731-734 316SS Steet (Stnd) A musur uld

g | mess | stess c £ o e RO TG

73474 | Hastelloy C 31688 £ il X 15

734 74 { Titanlum 31658 F

761-754 | 304/3168S Steel (Stnd) A

761764 | 304/31655 | 31855 (Opt) B | e e e e et

758476 Hastelloy G N/A £ temperatures are shown, For safe working con-

75 & 76 Tianium N/A F ditions, keep to the left of the curve listed for

the type, material and size.
#5 Fitting Brass Valves (Also Part v0408) D | Fittings 97 and e limitetions are contingent
upon flage specifications.
#6 Fittir: tainless Vaives (Aiso Part $0403) C Hex head 99 fitting ratings sre contingent upon
] flange or wetd specifications.

™ 131-734, TYPES 741-744, TYPES 7351784, TYPES 761-784
Gk i E
KILOGRAMS PER SQUARE CENTIMETER STATIC PRESSURS
10 = 2 % 70 “ » Tty w 100 198 1 w
1200°F “0o'C
o T 1
1100°F I = L1 wa'c
1000°F \ s
900°F _ e '
800°F anc
-
700°F ™~ sr0e
. s
600'F ~- - - i
00'F F A\] 3 2 2000C 0
400°F B AN 208°C
~ fud N
300°F - 10°¢
~200°*F ~30'C 4 -
to +200°F -~ ) +95'C
200 400 %00 800 1000 1200 1468 100 18 7900 2200 2600 2080

FOUNDOS PER SARUARE INCH STATIC PRRESSURE
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MEDONNELL

ELECTRIC WATER FEEDERS

The McDonnelf No, 101 Elactrical Water Fasder is designed for
use on steam bollers up to 5000 sq. ft. capacity, to convert a low
water cut-off installation into the equivalent of an electrical feeder
and cut-off combination. The cut-off has the task of stopping the
burner should ths boller water line drop below a minimum safe
level, The No, 101 operates sutomaticaily to keep the water line
above this safe level,

The No. 101 is controlled by a spacial “feede;’’ switch provided
in al) the McDonnell Cut-offs listed in selection table on page 5
opposite, The "'feeder” switch operates at a level slightiy higher
than the cut-off point,

Adding the No. 101 to a cut-off instailation eliminates the
chore of adding water to boiler manually, It contributes to heating
wamfort, and minimizes danger of freeze-up during absence, by
going into uction immediately to maintain or restore a safe oper.
ating level, It can even forestall an urnecessary service call that
might otherwise result from a slight temporaty loss of water in
the system.

The No. 101 can be Installed in any horizontal run of cold
watar supply pipe, either abova or below the hoiler water fine,

Tin. Me 30k ectric Vater Feeder has the same packless con-
Cedlon, Celzal thrust ealve action and builtdin strainer per-
fected in other McDonnell Feeders, Closes drip tight after
operating, agsinst supply pressures up to 150 psi.

For Oli Bollers — The standard No. 101 is furnished with 115

V.A.C. coil. Also available with 230 V.A.C. coil, Both are listed by
Undarwriters Laboratories.

For Gas Boliars — The No. 101 is also available with low volitage
call and companion transformer for use on gas fired boilers hay-
ing 24 vo'* contro} circuits. Order No. 101-24V (with transformer).

MCDONNELL

MAKE-UP WATER FEEDERS

In higher nressure boiler feed systems a make-up feeder, like
those shown below, Is usually provided on the condensate re:
caiver, 1t sarves to add make-up water to receiver when necessary
so there is always an adequate supply for boiler demand.

McDonneli Make-.up Feeders pravide large faeding capacity.
Valves and seats are of stainless steel, and protected by a large
integral strainer. Positive alignment of the valve is assured by
McDonnell cam-and-roller, straightthrust action.

Thess make-up feaders, and other McDonnell Feeders such
as shown on Page 3, can also be used for many other liquid level
control apglications.

Water Feeding Capacity In Pounds Per Hour

Product City Water Supply Pressure Minus Tank Pressure

ftumbey | 10 psi| 20 psi | 30 psi | 40 psi | 50 psi | 60 psi | 70 psi 80 psi
No.258 | 3100 | 4500 | 5500 } 6550 | 7400 | 8150 | 8800 | 9400
21 Serfes | 4160 | 6000 | 7500 | 8600 | 9600 | 10500 11300 {12000

et

‘No. 254" MAKE-UP WATER FEEDER

The McDonnell No. 25A is a dependable float-operated feeder
used to add make-up water to condensate receiving tanks when-
ever necessary. It is mounted to the tank with 1 top and bottom
equalizing lines and feeds water through a separate pipe. Has
large capacity, with high temperature composition valve and
monel seat,

Product Number No. 25A
Shipping Weight 381 Ibs.
Maximum Body Pressure 35 psi
Maxirum }Q{gutgq@pply Prossure 100 psi

e e

21 SERIES MAKE-UP WATER FEEDERS

oty e e P

For supplying muke-up water to condensate receivers. Flange
mounts right on side of receiver; this permits a saving in space,
and a very simple piping arrangement. Make-up water is fed
through the integral strainer, through the valve, and directly
into the tank., Two flange sizes are available,

Product Number No. 101 | No. 101-24V Produrt Number No. 21 No. 221
Shipgtg Wolgnt 7l ibs. | 11Y Ibs. Holt Circle Diamter (6 Bolts) 5~ 81"
Maxiraum Wrg_ter'Pressum 150 psi Shipping Welght 151/ Ibs, 22 tbs.
Maxlraum Eolles Prossure - 25 psi Maximum Receiver Pressure 35 psi
Maximurn Bolier Sizo 5,000 sq. ft. steam Maximum Water Supply Pressure 150 psl

i 169




o MR R L S T AR T TR TR e T . - T o o o }

e
|
DIFFERENTIAL PRESSURE ;
CONTROLS %
, |
FEATURES |
"
o Bellows actuated. !
e Maintain ditference between two source pressures, i
—t
o
* Range Limits: 0 to 90 PSID, ‘J
o Spap Switch Rating: 15 amps, 125/250 VAC, W” .f
i resistive SPDT contacts, by |
. : |
' lable with ﬁ |
NOTE: Models 127, 140 and 180 available will
1 Type J21K, ., Single Switch, Type J27KB . . , Dual Switch, 3161, stainiess stes! beliows,
| Seltings are adjusted internally Switches may be set i
via hex adjustment screws, up to 50% of range apan, l
Enclosure is die cast aluminum,} . - »=v PR I ) |
l . , PR | 2 L e N
J21K Single Switch . ATIO J27KS - Dusl Swiich . . 1
" Ditferential Other (L] Working " y
Catalo On-On Pressure Sensor . On-On Cate ‘
Mode Differentist Range® Moterial M‘Zi.-‘:l.-du ,',’.".’f"m ’:I.:n':c" Differentiat Uol.o" |
127 | 4-—6"Hg | 01t030"H Tirass 15 30 - 0” Mg Vac 8 —1,2" Hg 27
i 140 2-—6o02 006 o0 Beliows Brass e 30 Hg Vac S30'psi 3902 140 i
292 §—11oz |0t025 Phor. Bronze | Brams 25 |30"HgVac-110Psi| 5—150z 202 i
150 =110z 010 40 Bias 40 306" Hyp Vac ~ 180 P8I 5~ 16 vz 150 w
254 2~ 4 P8I 01090 Bellows Brass 80 30" ng Vas - 200 P8t 37 PSI 254 ‘
as7 2-4p81 fotor0 47 St st Joar 70 30” Hg Vac - 350 PSI | 87 PSI as7 |
NOTES: Differsntial Proof Pressure , . . The maximum difference beiween
* PSID unless otherwise noted, the two sensed pressures (o which the contro! may be exposed 1
tMany modeis In stock. Consult Price List tor stock Information, without harmful effect to performance (sel point repestabliily, etc.), 4
Difterential Pressure Range ., The limits of the diflarence between Working Pressure Range. . , The pressure limils io which each sen- ;
the two sensed pressurss within which the snap swiich may be ad- sor can safely be exposed as iong ss Differential Proof Fressure ls :
Justed to actuate and deaciuate. not exceeJod,
For Diaphragm Ditlerential Pressure Controis see Page 13 (300X Series) d
"(DIFFERENTIAL"PRESSUREtCQNTROLS sDIMENSIONS 3
MOOl,
37
N
n
i
d
127:150
ks 1
» 7o [A] and [B] = Adjustmant ’

Py i

APPROX. WY.
2108 7 8L

E\_] = Adjustment

A%

i it A i



BCALE: ONE INCH WEALES ONE INGH

KU, KuM KUP, KUMP

ENGINEERING DATA

KU Series relays comprise open styles KU and KUM, and
enclosed styles KUP and KUMP. An excepiional wide choice
of optional features is avallable with each serles, Their
quick-connect/solder terminals are a substantial cost saver
on modern production lines. Several types of custom nylon
sockets make the series convenient plug-in relays.

Standard relays are furnished with .187” terminals; 206"
terminals are nvailable upon request, The open styles can be
furnished with either a ,218” or a .125” long locating tab and
with or without a mounting stud.

‘Two styles of clear polycarbonate dust covers are avail-
able for the enclosed styles. One is plain, for use when the
relay is mounted in a socket, This case also can be furnished
with a stud-and-locating tab plate mounted on the end op-
posite the terminals. The other case has two slotted flanges
for bracket mounting the relay directly to a chassis, The
bracket-mount case is not suitable for socket mountin_

Relays with efther type of dust cover (except the model
with stud on end of case) can be furnished with a handy
external push-button for checking circuits by manually op-
erating the movable contacts, A hold-down spring can be

KU

SERIES

GENERAL PURPOSE

KU — open relay, 5 and 10 amps
KUP — enclosed, 5 and 10 amps
KUM — open relay, 15 amps
KUMP — enclosed, 15 amps

UL File E22575
C.S.A, File 15734

furnished for socket-monnted styles also applicable to screw
terminal sockets, When desired, the KUP and KUMP 120V
and 240V AC tvpes can be supplied with a neon lamp wired
In parellel with their coils to indicate power is reaching the
relay.

Reliability and long life of the Series is enhanced by long
conlact arms and a unique method of staking the stationary
contacts, as well as barriers molded into the front.

Several types of custom nylon sockets are available, They
accommodate all open* and plain case styles having 1877
terminals, The socket types are: solder, printed cirouit,
quick-connect, quick-connect with terminal barriers, and
screw terminals, All are rated 10 amps,

Standard KU and KUP relays are recognized under the
Component Program of Underwriters' Laborataries, Inc, File
No. E22575 and Canadian Standards Association, File No,
15734, Any electrical or mechanical deviations from stand-
ard relays are subject to re-examination by UL and C.S.A.
UL approval on the KUM and KUMP is pending.

*Qoution should be exercised in handling socket-mounted
open relays due to the inkerent shock hazard,

OPTIONAL FEATURES AVAILABLE

Al models In this serles
"% equipped with guick-
‘onnect terminels punched
lw, suldering, ,187" termi~
2els are standard hut .208”
f2 aysliable,

A} enclosed relays (excapt
with stud on ond of case)
nre availaple with push-to-
test button which operates
the movable contacts for
manually checking circuits,

ORIGINAL PAGE I8

o b

A neon lamp wired in par-
aliel with its coll to Indl-
cata that power is reaching
the relay {s available on en-
closed 120V and 240V AC
types,

7

Two styles of heat and
shock resistant polycarbon-
ate dust covers can be fur-
nishad, One plain, the other
with slotted flanges for di-
rect-to-thassis mounting,

Several socket types can be
supplied,
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Commercial Gas-Fired Glasslined

7. HOT WATER HEATERS

100 gallon tank capacity

168 and 227 gallon per hour reheat capacity at 100° rise
199,900 and 270,000 BTU/HR input, natural and propane gas
ASME code model available

3-year limited warranty State ‘

WATE R HEATERS

Models

The 100 gallon tank capacity gas-fired water heater iy avafl-

able In two models. Model 100199 with a 108,800 BTU hr. 100-199 ET4
input, is for stallation where heators of less than 200,000
BTU:hr. must be used. Model 100-270 with a 270,000 BTU hr. 100'270 ET4

input, is for installation where heaters of more than 200,000
BTU ke, may b used. The twoe madels are otherwise identical,
The 100's are design certified by the American Gas Associa-
tion Laboratories and the National Sanitation Foundation for
supplying 180°F, water both as an

{a) Type A Automatic Circulating Tank Heater, and

th) ‘Ivpe B Automatic Storage Heater,

When used singly or in munifolded multiples as a "Iype
A" hoater with separate storage tank the 100's are designed
to provide sufficient gravity circulation and no circulation
pump Is raquired,

When used singly or in manifolded multiples as a “Type B”
Storage Heater the 100's are constructed to provide a com-
pletaly Independent hot water system needing no saparate
storage tank, or pump, When fnstalled with a mixing valve
they can supply both 140°F, general use hot water and 180°F,
sanitizing hot water simultancously.

Engineering Features

Tank—Internal, multi-flue construction lined with durable
high sillca content glass best sulted for commercial water
heater applications involving large quantities of high tem-
perature water,

Burner—Battery of patented design tubular units provide
even distribution of heat to tank bottom and flue ways. Silent
operation, with each burner performing at its optimum effi-
clency. Battery of burners contained In easily ramovable single
unit tray.

Insulation—A 2" blanket of treated fiberglass completely
enveloping the heater.

Hand-Hole Cleanout—Easily accassible cleanout located on
front of tank for periodic removal of lime, scale, silt, sand or
other foreign matter deposited in the tank,

Relief Valve—Each Vuleraft booster heater s supplied with
factory installed ASME ratod pressure-temperature relief valve,
Non-Electric Control System—A completely gas vporated me-
chanical control system provides positive control and safety
shut-off —avolding down time due to fatlure of electrical com-
ponents or supply. In the event of pilot outage the safety
valve shuts off all gas supply to heater within seconds.
Electrolytic Protection—Multiple large 2xtended rods of high-
est quality magnesium provide maximum cathodic protection
of all internal tank surfaces,

Water Connection-—-Chofce of top or front, hot and cold
water connections,

Special ECO Feature—Each Vuleraft heater has a factory
tnstalled E.C.0. (energy cut off) switch,
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Models 10049‘) T4, 100-270 1.

Application Infermatien

The following information is intended
only s a general guide of typical Instal-
lations for which the 100's are suited.
For more detailed engineering and appli-
cation information plense consult the
VULCRAFT Commercial Water Heating
Enginearing Handbook.

For maxtmum economy and utilization
of floor spuce it is recommended that
the 100's be Installed singly or In mani-
folded multiples without using a storage
tank in the majority of commarcial in-

stallations. However, in certain spaecisl
instaliations where tremendously large
volumes of hot water are needed In a
very brief time (such as institutional
showers, industrial plant clean-up
installations) it should be installed
elther singly or in multiples with a
storage tank of 300 gallons to 1200
gallons.

Typical ingtallations for approximate
sizing of the heatar are as follows:
Apartments—Average size apartments
with no automatic washing equipment
and standard shower heads up to 19
units per heater. If used in apartments
with 2 baths 14 units per heater

r—t——
. o

% o?lh‘g
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N.S.F, Madel Nos,

100-190ENT4/ 100-270ENTY
The 100's are design certified by
the American Gas Association Lab-
oratories and are constructed in
accordance with Standard No. 5 of
the Nationa) Sunitation Foundation
for use with all types of dishwash-
fng equipment. Extension legs avail-
able for compliance with NSF
standards.

G

,\A <. 4
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Avallable in Glasslined
ASME model

Warranty: 3-Year only,
{100-270E2ASME)
ASME Shipping Weight
160 Lbs.

In kesping with our policy of continuous
product improvements. we rasarve the right
to make minor changes without prior rotice.

state

INDUSTRIES, INC.

MODEL ¢~ [100-198 1gb-270
TANK CAP. (GAL) | 100
BTUMA 199,900 270.000

PROP 199,900 270.000

G.PH 100° RISE 168 227

A 69"

8 a9"

C g

) _ 28"

E g

F 78"

G S

H (VENT) 7
GAS CONNECTION %
SHIPPING WEIGHT | 650 LBS.

150 Ibs. hydrostatic working pressure
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WATER AA'TR
4 | T \r:;.‘.v
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Restauranis and Institutionsl Food
Service—~Huol waler requirements foy
this type of installstion usually deter-
mined by dishwashing needs. The 100'
can supply ¢ I bot water requiremants
for any dooer or hood type commercial
dishwasher plus normal hot water
requirements, wheo a mixing valve iy
used. The 100°s can furnish the necos-
sary water for conveyor type dishe
washers using up to 162 galluns houre,
‘The above apphcations are figured
supplving 1809F. water,

Final sizing of all instadlstions should
be done ONLY from the Enginecring
Hundhook

o
A

Ashland City, Tenn, 37015/Henderson, Nevada 89015
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VULCRAFT
COMMERCIAL GAS HOT WATER HEATERS

SAFETY INSTALLATION OPERATION
MAINTENANCE PARTS

STATE STOVE & MFG. CO., INC.
ASHLAND CITY, TENN. 37015
AND
HENDERSON, NEVADA 89015

JTE: The first two pages have been deleted because of the ingblility
to reproduce readiable copies.
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#OR SAFE OPERATION, PLEASE TAKE THE TIME TO READ THIS INSTRUCTION BOOK BEFORE ATTEMPTING TO INSTALL

YOUR NEW WATER HEATER. THE INSTRUCTIONS IN THIS BOOK ARE INTENDED TO HELP YOU AVC'D UNNL.ESSARY
ACCIDENTS AND SERVICE COSTS BEYOND QUR CONTROL., PLEASE READ IT FIRST.

SAFETY HINTS

1. Before installation, check your installation instructions, applicable local
codes and gas company requiremants,

2.. A new A.G.A, design certified temperature and pressure relief valve with
limits no greater than 210" F. and 150 pounds pressure must be instailed

properly at time of heater installation. Three year models come equipped
. with a factory installed temperature and prossure relief valve,

Failure to install, or an improperly installed temperature and pressure re-

liof valve, will releaso the manufacturer from claims resulting from ex-
cessive temperature and pressures,

3. Installation clearances at rear and sides of heater must be no less than 6
inches. Heater must be located on a non-combustible floor.

4, Flue pipe clearance must be at least 6 inches from combustible surfaces,

5. Adeguate combustion and ventilation air must be provided for proper com-
bustion and vent action,

6. Apply pipe thread compound resistant to the action of liquifiod Petroleum
0Ases.

7. Do not reduce flue pipe size below that of draft hood opening, nor alter
draft hood or its relief openings.

. 8. Check all gas piping, including factory piping tor leaks, using a soapy water
solution or non-flamable leak detection fluid, The use of matches, candles,
or apen tlame may cause an extreme fire hazaid,

9.

Consult your local gas utility to examine installation for propriety and
safety,

CONTENTS

Safety v o v e i e
Instaliation v o v v v v v v v v v
70-725 Wiring Diagram . . .
Operation « v v v s v o v v v v oo
Maintenance v, 4o

Installation Diagrams . . .
’ R O
Performance. . ,

R R R ]

All appliances included in this manual were tested under '‘Title of Standards’' ANS 224,10.2
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CENERAL INFORMATION

Pages 8 and 11-13 show detailed installation dia-
grams. Check them thoroughly for materials and
method before starting installation to avoid pos-
sible errors and lost time.

TYPE OF GAS

300 LBS. PER $Q. iN, HYDROSTATIC TEST PRESSURE

‘e . . IN, SSURE A.G.A.
Make sure gas supply is the same as specified on 150 LBS. PER SQ. IN. WORKING PRESSURE A.G

rating plate of heater, If rating plate specifies MODEL NO. SERIAL NO.
another type gas, do not install heater, [ ‘ I 1972 ]
LOCATING THE HEATER EQUIPPED FOR INPUT  RECOVERY CAPACITY
(See ''Important’’ note, Page 22) . l I

Locate heater as close to stack or chimney as pos« GAS B.J.U./HR. GALS./HR. U.S. GALS.

sible, The stack or chimney must be free of soot -
or other obstructions,

Instaliation of water heater should be accomplished
in such a manner that if its tank or other con-
nections should leak, the resulting flow of water
shall not cause damage tc an adjoining area, Under
no condition is the supplier nor the manufacturer
to be held liable for any water damage in connec-
tion with this water heater.

FLUE PIPE SIZE AND INSTALLATION

Al! products of combustion and vent gases must be
completely removed to the outside air without con-
densation in vent or spillage at draft hood. Hori-
zontal runs of flue pipe must have %'’ per lineal
foot min. upward pitch,

Use strong, gas tight pipe for proper venting with
a cross-sectional area oque! to that of the draft
hood outlet. Observe clearances from all com-
bustible material and provide vent outlet with an
approved cap.

In addition to local ordinances and utility require-
ments consult the American Standards Association
“"Installation of Gas Piping and Tas .ppliances
in Buildings’* as a guide,

Where continuous or intermittent backdraft is found
to exist, check chimney conditions. In some cases
a blower type fiue gas exhauster must be employed
between the appliance and the stack to assure
proper venting and correct combustion,

Combining vents as shown is satisfaciory, pro-
viding the basic ruies of good venting are observed,
In either case, the vertical rise above draft hood
(X) before any fittings, should be as great as pog-
sible. All venting connections should be made in
accordance with local codes and ordinances.
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Wher vents are combined, area of the combined
vent should be equal to area of the largest single
vent, plus 60% of area of all others joining it.

EXAMPLE: To combine two 6'’ vents with an 8
vent, the area of a combined vent
should be one half area of two 6 inch
inch vents (14 + 14) plus area of 8
inch vent (50) or 78 sq. inches. Refer-
ring to chart, 78 sq. inches require 10°'
diameter vent,

Vent Size | Square Inches Vent Size | Square Inches
5 20 107 19
6" 28 12" 113
7’ 38 14" 154
T i .50 16" 201 B
9” 64 18~ 225

COMBUSTION AND VENTILATION AIR

It is imperative to have an adequate supply of com-
bustion air for gas burning appliances. (One square
inch for each 1,000 BTU input.) 70-725 requires a
minimum of 1600 sq. inches combustion and vent
air. Air is heing drawn into combustion chamber
from surrounding areas for combustion, as well as
providing ventilation for proper vent action, There-
fore, it is important that local codes be consulted
when equipment is being installed in a closely
confined area.

Where an exhaust fan is instailed in the same rocom
as heater, air will be drawn into the room through
the chimney. Air supply openings must be large
enough to admit air exhausted by the fan and that
required by all gas burning appliances. A down-
draft or back-draft will prevent proper combustion,
causing soof which may result in serious damage
to the heater. (See ’’Important’’ note, Page 28).

SIZE OF GAS SUPPLY {.INE

Use gas supply line of adequate size to insure full
gas input to heater. Porivde and install necessary
pipes, fittings, valves, etc. to each heater as
shown in illustration. Apply pipe thread compound
resistant to the action of liquified petroleum
gases.

Gas piping to heater(s) must be large enough to
carry the full load without abnormal pressure drop.
The following charts show recommended gas pipe
size for heaters installed at various distances from
gas meter, based on a pressure drop of 0,3 inch
water column, and specific gravity of 0,6 {ropane
gas 1.63), If gas pressure at outlet of meter is
less than 5 inches water column, use pipe one cize
larger than indicated in table,

e e
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GAS PIPE SIZES

b

Correct gas pipe size for heaters operating on T Correct gas pipe size for heaters operating on
NATURAL GAS 1 MIXED GAS
:°’°: DISTANCE TO METER, IN FEET :’oio: DISTANCE TO METER, IN FEET
TU/hr | 30 | 60 | 90 | 120 | 150 | 180 | 210 | grehe | 30 | 6G | 90 | 120 | 150 | 180 | 210
050000 % | % | % | % |1 1 1 | 650000 % | % | % |V | ) 1
100,000 % | 1 1 ) VWe | VWa ! Wa {100,000] 1 ! ) We | We | Wa i VY%
150,000, % | 1 We | Wal YWa i Y% 1150000 1 } We | Wa ) Wa | YVl VW
200,000( 1 Wa } WY | We i W | VWa i 1% 1200,000{ 1 VWa { VY | VWal Vi V| VA
300,000f VWa| Ve | VWa [ V2 | VA | VA { 1 {250,000, 1% | We [ VAl VA | VAl V2| 1
4000001 el VA | 12 | VW2 | 2 2 2 1300000 Wa i V2 |12 | W2 12| 2 2
500,000| 1| VW2 | 2 2 2 2 2  [400,000| Ve | V2 | 2 2 2 2 2
600,000} V2| 2 2 2 2 2 2 (500,000 VY2 | VY2 | 2 2 2 2 2
750,000] 12 ] 2 2 2 3 3 -3 ]600,000) 1v2 | 2 2 2 2 2 2,
750,000{ 2 2 2 2% | 2 2% | 2N

i

Correct gas pipe size for heaters op:v—otwi;; on
MANUFACTURED GAS

Total DISTANCE TO METER, IN FEET

input
aTU/he | 30 | 60 | 90 | 120 [ 150 | 180 |

210

Cor};éf gu;;:n;;slze for heaters operating on
UIQUEFIZD PROPANE GASES

65000 % |1} \ Va VWa VY4
100,000 | 1 1 e W 1Wal VWV
150,000 VVa { YW | Vi 1Y2 12
200,000 | Ve | 1Vu | VA2 12 W22
250,000 | 1V | V2 | 2 2 2 ‘
300,000 1% | Y2 | 2 2
400,000 12 | 2 2 2
500,000 2 2 2% | 2%
600,000 2 2% | 2% | 2%
750,000 2 27/, | 3 3

W oW W wN
WiwWwwN N

1%
1%
1Y2
2
2

WWwWwwWwr

'toco: ___ DISTANCE TO METER, IN FEET
BTt /he | 30 | 60 | 90 | 120 | 150 | 180 | 210
65,000 Y2 V2 7] A %] Ya Ya
100,000 % | % | % |1 1 o
150,000 % | % |1 1 ) Vo W

200,000 % |1 1 Ve | Wa V| 1V
250,000 1 ) 1 VWi | VW Wal
300,000} 1 Ve 3 W
400,000 1V | VW {1V | VW4 § VA VW2 | 1%
500,000 VW | Wae | Y2 | 1 W | 1A
600,000 1% [ V2 [V | V2 | 2 2 2

750,000 VWe |12 | 2 2 2 2 2

GA'. METER SIZE

Be nure gas meter has adequate capacity fur the
complete building load, inciuding new hcater(s)
and other gas burning appliances, Consult your
focal utiiity if meter is under sized.

GAS PRESSURE REGULATION

All water heaters described in this manual are
furnished with a gas pressure regulator when e-
quipped for natural gas.

The installer should check the outlet pressure by
installing a manometer in provided '‘pressure tap'’
of the control, Pressure reading shouid be between
3.5 and 4.0 inch water column. Minor adjustments,
if necessary, can be made with pressure adjusting
screw, located on top of control,

Having established proper gas pressure settings,
the heater should be checked for proper firing rate
indicated on rating plate, If your installer is not
equipped, nor familiar with the above procedures,
centact your local gas company or gas dealer before
lighting your heater,
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WATER PRESSURE REGULATION

it is strongly recommended that fluctuations of
water pressure and “‘water hammer’ (both have
damaging cffect on tanks) be controlled by instal-
lation of a pressure reducing valve in cold water
supply line;  particularly when incoming pressures
exceeds 60 psi. It is ossential, however, to in-
vestigate the demands of all fixtures supplied by
the hot water system hefore deciding on one pres-
sure reducing valve in the main supply line. A
multiple installation of such valves may be neces-
sary throughout the system, due to wide variation
in hot water demands.

CAUTION: Some presswe reducing valves permit
the flow of water in one direction only, Due to
water expanding when heated, it is a must that a
pressure relief valve be used in conjunction with a
prassure reducing valve.

TEMPERATURE AND PRESSURE RELIEF VALVE

To prevent possible danger of over heating, a tem-
perature relief valve is a must. A new A.GA,
design certified valve with limits no greater than
210" F. and 150 pound pressure must be installed in
provided retief valve opening.

Three year models are factory furnished with a
properly sized combination temperature and pres-
sure relief valve as standard equipment, It is an
automatic reseating lever type, approved by ASME,
so located in the water heater tank as to provide
quicicest sensing and proper finctioning.

QOne year models are ceriified and equipped with
an automatic gas shut off system actuated by high
water temperature, A listed combination tempera-
ture and pressure relief valve shall be installed at
time of installation of heater. Lccal codes shall
govern instaliation of rclief devices,

Install a pipe from relief valve outlet to an open
drain, or other suitable drainage point not subject
to treezing.

USE PIPE SIZE EOUIVALENT TO OUTLET OF "'T&P*'
VALVE,

DO NOT REDUCE PLUG OR CAP OUTLET,
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70-725 WIRING DIAGRAM

Beoweg Moror FLUE TEMPSRATURE KisH LiMiT
/N =0
19 e ) | |
% ARE
3
RED N
PRbSSURE SvITcH W —
(ol Y&ctow
Clo8£D ] ]
[
& oL REQ
M, _ | TUNCTIoN Box
r //Za/mr;gu:—’ - " 7
/S8 3N
i SRR
| $ gyl = 3
NI
EEE !
RE. L 4
P —
S (. P el (DN ¥ |
| 1 ) |
R
b bt , WHITE l?/_‘ﬂc.e
| == \ERMOSTRT | (N
[ . Y 3 /20 V.
Lo T EEES ~.C
66| Gas VaLve
|
Lo
DIAG E GNY OF THE ORIGINAL WIRE AS
CRAMMIRING 51201 /£D WirH THE AFPLIANCE
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/7S EQUIVALENT . 059182

MINIMUM LINE VOLTAGE WIRE — #14 AWG

This water heater must be electrically ’’grounded’’
by the installer, Using a screw on the heater
junction box, a wire must be run to connect the
heater to an uninterrupted metallic ground.

NOTE: IF ANY OF THE ORIGINAL WIRE AS SUPPLIED WITH THE HEATER MUST BE REPLACED, IT MUST
BE REPLACED WITH 105° C. THERMOPLASTIC AWM WIRE OR ITS EQUIVQLENT,
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GENERAL INFORMATION

Bafore lighting heater, bo certain heater and sys-
tem is filled with water. Expe! air by opening all
hot water faucets., Close fauvets and inspect sys-
tem for leaks; repair, if necessary,

UPPER THERMOSTAT

Models: 80-180, 85-199, 85-250, 100-199, 100-260,
100-270, 75-360, & 70-600 have a fixed (non-ad-
justable) thermostat set at 190",

LOWER THERMOSTAT

To vary temperature of delivered hot water, adjust

temperature dial from approximately 110 degrees to
180 degrees F,

PILOT BURNER ADJUSTMENT, ALL MODELS

Remove pilot key cap. Turn pilot adjusting screw
{counterclockwise to open, clockwise to close)
untit pifot burns with a strong blue flame, Do not
allow pilot flame to rise off pilot or burn lazily.
Replace pilot key cap.

MAIN BURNER AIR ADJUSTMENT

These models have a metered air supply burner
which requires no further adjustmeits,

TEMPERATURE
DIAL

70-725
THERMOSTATY

Serves a dual purpose. To set desired temperature
adj, dial marked ‘‘heater’’. To set destred Hi
Limit adj. dial marked "'Hi Limit"'. DO NOT SET

“Hl LIMIT" BELOW SETTING OF DIAL MARKED
"HEATER"',

OPERATIONAL SEQUENCE

Thermostat calls for heat, completing a circuit
thru the ECO, and then to blower. When blower
has achieved sufficient venting the pressure
switch activates the gas contral value (indicator
light goes off) and burn comes on,

FLUE TEMP HIGH LIMIT

Check for vent blockage.
Turn current to hea_ter off, Remove access cover on
ECO located behind right side of blower, Pusk

red reset button, replace access cover and restore
current to heater,
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TO BURNER

LIGHTING INSTRUCTIONS FOR MODEL:

75-120, 100-80/100-75

1. Turn gas cock dial to ""OFF'' position,
2. Wait five {5) minutes.
3. Turn gas cock dial to '‘PILOT'’ position.

4, Depress and hold red button for 60 seconds
while lighting the pilot.

6. Release red button, (if pilot does not remain
lighted, repeat step 4), Turn gas cock dial to
""ON"’ position,

6. Set temperature indicator of thermostat to
desired position.

7. To shut down heater, turn gas cock dial to
'IOFF'I.

LIGHTING INSTRUCTIONS FOR MODEL:

70-725

1. Turn gas cock di;t t= "OFF’’ position,
2. Wait five (5) minutes.

3. Turn gas cock dial to “'PILOT’’ position.

4, Depress and hold gas cock dial for 60 seconds
while lic~ting the pilot,

5. Release gas cock dial, (if pilot does not remain
lighted, repeat step 4). Turn gas cock dial to
**ON’’ position,

6. Set temperature indicator of heater thermostat
to desired position.

7. To shut down heater, turn gas cock dial to
""OFF*’.
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PRESSURE TAP

LIGHTING INSTRUCTIONS FOR MODELS:

160, 199, 225, 310, 20-160, 80-180, 85-199, 85-250,
100-199, 100-260, 100-270, & 75-360,

1. Depress and turn gas cock dial to *“OFF** position.
2. Wait five (5) minutes.
3. Turn gas cock dial to ’PILOT" position,

4. Depress and hold gas cock dial for 60 seconds
while lighting the pilot,

55, Release gas cock dial, (if pilot does not remain
lighted, repeat step 4).  Turn gas cock dial to
““ON’’ position,

6. Set temperature indicator of lower thermostat to
desired position.

7. To shut down heater, turn gas cock dial to *"OFF"/

LIGHTING INSTRUCTIONS FOR MODEL:
70-500

1. Depress and turn gas cock dial to "*OFF"’ position,

2. Wait five (5) minutes,

3. Turn gas cock dial to "'PILOT'’ position,

4, Depress and hold gas cock dial for 60 seconds
while lighting the pilot,

5. Release gas cock dial, (if pilot does not remain
lighted, repeat step 4).  Turn gas cock dia! to
"ON’* position, '

6. Set temperature indicator of lower thermostat to
desired position.

7. To shut down heater, tirn gas cock dial to''OFF’;
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1. Keep your heater clean and free of |int, Accumu-

lation of lint under the heater, near the draft
hood, or near the burner actess door will cause
an extreme fire hazard,

2, When mopping floor around heaters, do not

splash water over gas controls for it will render
them inoperative. Make certain that Installer
provides a drain pipe from outlet of relief valve
to a drain to prevent relief water from flooding
control and surrounding area.

3, Some particular water areas have excessive

amounts of lime and minerals present (hard
water),  Pariodic draining and cleaning will
prevent the rapid buildups of such deposits.,
Replace cleanout gasket after removal of hand
hold cleanout! If the sediments are not re-
moved, a resulting rumbling and boiling noise
will be heard. The manufacturer's warranty on
this heater will not be valid if lime or scale
deposits are allowed to accumulate excessively
in the tank causing failure due to restricted
heat transfer. {See instruction Book).

Removal of excessive sediments can be accom-
plished by using ‘‘Mag-Frad’’ or other suitable
de-liming chemicals sold for cleaning tanks of
sediment. Follow the manufacturers’ guidelines
for use,

. This heater is provided with a magnesium anode

which is important to the tank life. An oc-
casional check should be made to determine if
replacement is required,

The following procedure is recommended for drain-
ing your water heater tank,

1. Shut off gas to water heater,
2. Shut off the cold water supply.
3. Open the drain valve on the tank, and a hot

water outlet. Allow water to drain either to the
desired level, or until tank is empty.

When refilling tank, turn on water and allow
it to run out the open hot water faucet, keeping
the hot water faucet open until it is running

. smoothly and is free of entrapped air. Turn on
gas to water heater and relight pilot,

i o
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INSTALLATIONS WHERE HEATERS ARE MANIFOLDED: TWU (2) IMPORTANT CONDITIONS THAT MUSY BE

NOYED:

1. All heaters must be the same model,

2, All heaters must be evenly spaced to provide identical number of turns, lgngth and size of pipes in
each manifold. This is absolutely necessary to insure a balanced condition to all heaters in the
instaliation,

THPLE MANIFOLD

QUADRUPLE MANIFOLD

52
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Installations whure heaters are manifoled. Two (2) tiportant conditions that must be notel:
1, AH heaters must be the same model,
2. All heaters must be evenly spaced to provide identical number of
turns, length and size of ppe m vach manitold, This s absolute.
Iy necessary o msure a batanced condition to all heators in the
instaltatiom,
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MODELS: 150, 199, 225, 310 and 20-160

The following parts may bn ordered through your plumber, a local plumbing supply co., or direct from
factory. Parts will be shipped at prevailing prices and you witl be billed accordingly.

WHEN ORDERING REPAIR PARTS always give the following information:

1. Part Name {such us "‘Draft Hood'")
2, Type of Gas {(found on mode| and rating plate located on jacket front.)
3. Model Number  (found on model and rating plate located on jacket front ~
» please show the complete number,)

4, Serial Number  {found on model and rating plate located on jacket front —
please show the complete number consisting of a capital
letter and two (2) numbers, followed by a five (5) digit

' number; Example: G72-02761.)
4 - i e et e e o — ——
I O
NO, DESCRIPTION OF PARTS PART PRICES
1. Daft Hood $ 1095
S B 7T e — 1 T2 T
....3_. | Nipple{(T&P) _ _ 2.56
4 1 Coupling (T&P) —— .5.565
5 Temperature & Pressure Relief Valve*** 1 80.25
6 Collar_(Inlet, Qutlet, and T & P) 1.95
7 E.C.0. Cover 240
.8 | _Nipple (Water) ) . 405
Name Plate i 2,55
10 Drain _.4.05
11 Collar (Drain & Thermostat) 1.95
12 Inner Door 3.75
A3 Quter Doar, 2.10
.14 Mode! & Rating Platet 1.35
15 | Magnesium Anode (ea) 6.45
16 Flue Baffle (ea.) 5.70
17 Jacket 32.55
18 Cleanout Gasket 3.15
9 Cleanout Cover 3.15
20 Cleanout Lock Washer (ea,) .90
21 Cieanout Bolt {ea.) .90
22 Pilot Tubing w/Fittings 4.65
23 Thermocouple 6.70
. 24 Pilot Assembly {Natural or Propane)” each 4.05
25 Burner Support Tray 8.65
26 Burner (ea.j 9.00
27 Orfice (Natural or Propane) each™ 1.20
. |28 Manifold (G :+} 8.70
29 Elbow (Gas) 1.80
30 Nipple {Gas) each 1.95
31 Union (Gas) 3.30
32 Contro! Valve (Natural or Propane)” 49,25
33 E.C.0, Connector** 3.30
34 Bleed Line w/Fittings (Long) 1.20
. 35 Bleed Line w/Fittings (Short} 1.20
36 Thermostat 32.25
37 ECO*™ 8.55

*Indicate Type Gas Required.
**Used On One Year Models Only.
***Used On Three Year Models Only.
tReplaced Only Upon Return Of Damaned Plste.
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MODELS: 80-180, 85-199, 86-250, 100-199,
100- 270, 75-360, and 70-500
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MODELS: 80-180, 85-199

, 85-250, 100-199,

100-270, 75-360, and 70-500.

WHEN ORDERING REPAIR PARTS always give the following information:

1. Part Name
2. Typa of Gas
3. Mode!l Number

{such as "‘Draft Hood'")
(found on model and rating plate located on jacket front.}

(found on model and rating plate located on jacket front ~
please show the compiste number,)

the following parts may be ordered through your plumber, a local plumbing supply co., or direct from
factory. Parts will be shipped at provailing prices and you will be billed accordingly,

* 4, Serial Number  (found on model and rating ptate located on jacket front —
please show the complete number consisting of a capital
letter and two (2) numbers, followed by a five () digit
number; Example: G72-02761.)

PART PRICES
ITEM 80-180, 85-199, 86-250 75-360
NO., __DESCRIPTION OF PART __ ~__100-199, 100-270 70-500
1 Jacket Top $ 22.05 $22,05 |
2 Nipple Cap 7.05 —-
3 Draft Hood 10.95 10.95
4 Dip Tube 3.90 -
5 Water Nipple (top) 4,05 —
\%, (] Nipple {T & P) 2.65 2.55
& /,,b 7 Coupling {T & P) 5,56 5,55
v,,U S 8 Temperature and Pressure Relief Valve 80.2b 80,25
\,Q I 9 Collar {infet, outlet and T & P) 1.95 1.95
PN 10 Collar {drain and thermostat) 1.95 1,95 |
‘ o1 Water Nipple (front or rear) 4.05 .. 405
s 12 Name Plate 2.55 2,65
N 13 Flue Baffle 5.70 5.70_ |
B 14 Model and Rating Platet 1,36 135 |
15 Inner Door 3,75 3.75
16 Outer Door 2,10 210
17 Draip 4,05 4,05
18 Magnesium Anode (ca.) 10.35 10.35
19 Jacket 72.00 72.00 |
20 Cleanout Cover e _.315 3156
21 Cleanout Lock Washer & Bolt 1,80 1.80
22 Cleanout Gasket 3.15 3.16
23 Pilot Tubing w/fitting 4,65 4.65
24 Thermocouple L R 5.70 . 570
25 Pilot Assembly (Natural or Propane)” 4,05 Ao .4.05
26 Burner Support Tray 8.65 . 8.85
27 Burner (ca.) 9.00 11.25
28 Orfice (Natural or Propane) each” 1.20 1.20, ]
- 29 Manifold (Gas) 8.70 3 9.30 |
30 Eibow (Gas) 1.80 1.80
K] Nipple (Gas) 1.95 1.95
32 Union (Gas) 3.30 450
33 Control Valve (Natural or Propane)” 49,25 51.75
24 Bleed Line w/fittings {L-ong) 1.20 1.20
35 Bleed Line w/fittings (Short) 1.20 1.20
36 Thermostat (Lower) (adjustable) 32.25 32.26
37 Bleed Line w/fittings (Short) 1.20 1.20
38 Thermostat {(Upper) (fixed) 32.25 32.25
39 ECO Connector ™ * 3.30 3.30
40 ECO"* 8.66 8.65

*Indicate type of gas required.
**Used on one year models only,
Replaced only upon return of damaged plate,
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MODEL: 70-725
The following parts may be ordered throuab your plumbor, a focal plumbing supply co., of ditact from
factory, Parts will be stupped at prevailing prices and you will be bilied uecordingly,

WHEN ORDERING REPAIR PARTS always giva the following information:

1, Part Name (such as ""Draft Hood'')
2. Ty of Gas tfount on motdel and rating plate locatad on jacket front,)
3. Model Number “found on model and rating plate locatixd on jacket front

please show the complete numbar, )

4, Serial Nuwbe tfound on model and rating plate located on jacket font
please show the completo number consisting of a c;miral
letter and two (2) numbars, folowed by a five (5) digit
number; Example: G72-02761.)

ITEM
NO. DESCRIPTION OF PARTS PART PRICE
1 Duct Assambly Support Bracket S 1.20
2 Duct Top Assembly 14.66
3 Flue Collar Assembly 525
4 Blower - Duct Collar Assembly 6.3
i Support Bracket {Flue Temp, Hi Limit) 1.65
i Junction Box (Flue Temp, Hi Limit) 3.67
Flue Temperature Hi Limit 5.5%
8 Aceess Cover (Flue Temp. Hi Limit) 1.50
Y Pressure Tubing Retainer Assembly 10.05
1 Straight Conduit Connector {ea.) 2.55
i Blawer Assembly 164.25
12 Conduit {specify length) 1.80 per ft.
3 Thermostiat Blub Coupling 7.35
14 Pressure_iubing 1.05
< Blower Support Bracket 1.35
Pressure Switch YWi
7 Hi Limit & Thermostat 76,05
8 000 Conduit Connector {ed,) 3.75
9 Indicator Light 3.00
20 Junction Box 23.55
21 Terminal Block 21,15
22 E.C.0. Retainer Plate” 2.55
23 E.C.O.Pover w/Hole & Bushing’ 2.3(
24 E.C.O. 11.85
25 ilot Tubing Assembly 4.65
26 Bracket {Gas Control Valve) 2.55
27 Gas Control Valve (Nat, or Propane) 137,25
28 Thermocouple 6.70
29 Nipple (Gas) 1.95
30 Union {Gas)_ 450
31 Elbow (Gas) 1,80
2 Manifold 9,30
3 Orifice {Nat. or Propane)* " " 1.20
34 Burner 11.25
35 Pilot {Nat. or Propane)” " 4.05
36 Burnner Support Tray 55
37 Quter Door 210
38 Inner Daor 3.75
3 E.C.0. Cover Plate 95
40 Collar {Drain, Thermostat Bulb) (ea.) .95
M Model & Rating Platet 35
42 Collar (inlet, Outlet, T & P) (ea.) 1.95
43 Jacket Top 22,05
44 Anode Rod (ea.) 10.356
45 Flue Baffle (ea.) 5.70
46 Jackat 72,00
47 Temperature & Pressure Relief Valve"* 80.25
48 Nipple (T & P) 8.10
49 Cleanout Gaskot 415
50 Cleanout Cover 3.15
51 Cleanout l.ock Washer 90
52 Cleanout Bolt (ea.) S0
63 Drain 4.05

tReplaced Only Upon Return Of Damaged Plate,
*Used Only On One Year Models.
**Used Only On Three Year Models.
***Indicate Type Of Gas Required.
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PARTS ILLUSTRATION

MODEL: 75-120

22->Q
i

23

196




D i TR TSRS T e

REPAIR PAI

MODEL: 75-120

The following parts may be ordered through your plumber, a local plumbing supply co., or direct from
factory, Parts will be shipped at prevailing prices and you will be bitled accordingly.
WHEN ORDERING REPAIR PARTS always give the following information;
1. Part Name (such as *'Draft Hood'") J
2. Type of Gas (found on mode! and rating plate located on jacket front,) |

3. Mode! Mumbm (found on model and rating plate located on jacket front-- |
please show the complete number,)

» 4
4, Serial Number (found on modal and rating plate located on jacket front-- 1
;

[

please show the complete number consisting of a capital
fetter and two (2) numbers, followed by a five (5) digit
number; Fxample: G72-02761,)

{TEM 1
NO. DESCRIPTION OF PARTS PART PRICE |
1 Gas Control Valve $ 45.60
2 inner Door 3.75
T3 Quter Door 2.10
“a Nippie 20 % (Gas) 345 |
(5] Thermocouple 5,70 j
6 Union (Gas) 3.15
7 Bushing {Gas) 3.15 {
8 Manifold Nipple (Gas) 3.15 |
g Pilot Tubing (w/fittings) 4.65 ,
10 Orifice (Nat or Propane)” 1,20
1 Locknut (Gas) - 1.356
12 Air Shutter 2.25
13 Burner 15.75
14 Burner Shield 2.10 ]
15 Pilot {Nat or Propane)* 4.20
_JG Flame Spreader Assembly 2.65
17 Drain 4.05
18" Collar (Drain, Gas Control, Inlet, Qutlet, T & P) 1.95
19 Nipple (T & P) 2.68
20 Temperature & Prassure Relief Valve™* _ 80.25
21 Nippla (Hot Water Nipple Outlet) 5,70
B 22 Nippie Cap (Hot Water Nipple Qutlet) 7,05 1
23 Draft Hood Assembby 5,25 i
24 Dip Tube 2.70 i
25 Jacket Top 6.30 1
26 Flue Saffle 1.95
27 Anode Rod 10.35 ‘ %
28 Jacket 28.80
29 Cleanout Gasket 3.15
30 Cleanout Cover 3.15
[ 2, Cleanout Lock Washer (ca,) 90 i
© 32 Cleanout Bolt (ea.) .90
33 Modal & Rating Plate T 1.35

tReplaced only upon return of damaged plate,
“Indicate type of gas required,
*"Used onty o three year modals,

'
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PARTS ILLUSTRA

MODEL: 100-260
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MODEL 100-260

The following parts may be orderad through your plumber, p local plumbing supply co., or dirg st from
factory, Parts will be shipped at provailing prices and you will be billed accordingly,

WHEN ORDERING REPAIR PARTS always give the following information,

1, Part Name
2, Type of Gas
3. Model Number

4, Serial Number

{such as "'Draft Hood"')

tfount on modal and rating plate locnted on jacket front,)

pleasae show the completa numbar,)

(found on modul and rating plate located on jackut front

{found on mode! and rating plate located on jacket front -

please show tho complete number consisting of a capital
latter and two (2) numbars, followed by a five (B) digit

number, Example: G72-02761.)

ITEM
NO. _DESCRIPTION OF PARTS _PART PRICE
1 Pipe Cap {Hot Water Nipple Outlet) 8 17 05
2 Draft Hood Assembly 10.95
3 Dip Tulm e 3.90
4 Jacket Top 2205
5 Anode Rod {ea.) 10.35
6 _ Fiue Baffle: i “B570
7 ~Jacket 72,00
8 _ Collar (Drain, Thermostat, Inlet, T & P) 1.95
9 Temperature & Pn»ssuw Relief Valve®’ 80.25
10 Cieanout Gasket 315 ]
n Gleanout Cover - 9 316
12 Cleanout Lock Washer 00
13 Cleanout Bolt e o .80
| pan T 405
15 17 Model & Rating Platet 1.35
" 16 Inner Doy N 376
17 Outer Do 2,10
18 Flama Spreader Assembly. 2,55
.19 Nut & Washer (Flame Spreader Assembly) 90
20 Burner Shield 2,10
21 Burrer , — e 15.75
_____22 Pilot (Natuml oF Pr nparw) 4.05
23 ~ Thermocouple T 5.70
i ~ Pilot Shield ~ 1.50
| 2D Flbow (Gas) 1.80
26 Nipple {(Gas) 1.95
27 Orfice (Natural or Propane) each® 1.20
28 Locknut (Gas) 1.35
29 Aiy Shutter T 1.35
30 Burmer Support Brac ket 1,35
311 Elbow (Gas) o 1.80
32 __Nipple ((ms) 1.95
|33 “Gas Control Bracket " 2.55
34 Gas Control Valve L. 4926
| 36 _Pilot Tubing o 4.65
36 TECO AssemblyFFF R R L R
37 “Tuhing (Gas) o ..t
- 38 Thermostat (Lower) ‘ . .32 25
39 Tubing (Gas) 1.20
| 40 Tubing (Gas) i 1.20
A Thermostat (Upper) . 32.26

t Replaced only upon return of damaged plate,
“Indicate type of qas tequired.,

"rUsed on Hnee year modets only,

YO0 L on ohe vedar models anly,
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PARTS ILLUSTRATION

MODELS: 100-90.100-76
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MODELS: 100-90/100-7¢

The following parts may he ordared through your plumbar, a local plumbing supply co., or direct from
factory, Parts will be shipped at prevatling prices and you will be billed accordingly, '

WHEN ORDERING REPAIR PARTS always give the following information:

1. Part Name {such as ""Draft Hood"")

2, Type of Gas {found on model and rating plate located on jackat front,)

3. Madal Number (found on model and rating plate located on jacket front-
please show the complete numbar,)

» 4, Sarial Numbaer (found on model and rating plate locatad on jacket front—
please show the complete number consisting of a capital
lettar and two (2) numbers, followed by a five (B) digit
numbar; Example; G72.02761

ITEM
NO. DESCRIPTION OF PARTS PART PRIC
1 Draft Hood Assersbly (100 78) $ 10.06
71 Flue Baffie (100 /5) 5.70
_ 3 " “temperatine & Pressie Retef Vatye ' 80.28
a4 Nipplo [T & o7 8.10
g Gas Control Valve (Nat. o1 Propane) 45.60
e 84 nerDoor 3.76
7. Outer Door 2.10
8 Mantfaold Tubing Assembly 5.70
N.é " Thermocouple 345
10 Plot Tubing w/Fitting ] 465
T X1 Onifice (Nat, on Propane) (ea. (Specify Modall ™ 1.20
__12 Loeknut (Gas) 1.35
. 15.,__,..,« AN Shutter 2.25
| 14 Pilot (Nat. or Pmp.mo) . 4.05
A6 L Flame Spreader Assembly 265
1L L Drain 4.05 -
17 Burner Shield 210
18 “Burner 8.70
19 Radiation Shicld (100°90] 3.10
20 Secutmg Nut (Radiation Shield; (100-90) 90
Lo2h L Cleanout Bolt {eal) ~ . 90
7227 T Cleanout Lock Washer (2a.) 00
.23 Cleanoul Cover .. 315
24 N Cleanout Gasket 3.156
25 1 Colla (Diam, Gas Contiol and T & P) 1.95
. 26 Nipple (Hot Water Outlet) 4.05
27 Flue Restiictor Ring 3.10
. 28 Draft Hood Assembly (100 90) 1095
29 Dip Tube  (Specify Modol) ...390
30 Magnesium Anode o3k
31 Flue Balfle (100 00) . 6.30
32 Jucket Top . 28.80
. 33 Jaeket 48.00
34 Model & Batig Platel 1,35

ot

“Indieate Type OF Gas Requu «,
P Used Onty On Thiee Year Models,
I Replace Onty Lipon Retuin Of Damaged Plate,

Bl r-‘f ‘gl

n“

gy KU

LY

201




PERFORMANCE

G.P.H, RECOVERY CAPACITY » DEGFitE F. RISE

MODEL | TYPEGAS | BTU. INPUT | 40 | 0| 60| /0 | 80 | 0 |100 [110 {120 130 |140
180 | Nat.-Propane | 160,000 316 | 267 | 210 | 180|157 |14 | 126 [ 116 {106 | 97 | 91
198 [Nat-Propana | 199,900 420 | 356 | 780 | 240 | 210 | 186 | 163 | 153 | 140 | 129 [ 120
226  |Net-Propane | 225,000 473 | 378 13151270 1236 | 210 | 189 | 172 | 167 | 145 1135
P LTI 310,000 850 | 520 | 433 | 372 1326 | 289 | 269 | 237 | 217 | 201 | 186

Propene | 290,000 610 | 488 | 406 | 349 | 305 | 270 | 242 | 222 | 203 | 187 | 174
20-180 | Nat-Propane | 180,000 315 | 262 | 210 | 180 | 157 | 141|126 | 115] 105| 97| 91
75120 hat: 120,000 253 | 205 | 168 | 144 [ 126 [ 112] 101] 921 84| 78| 72

Prop ine 100,000 210 | 168 1 1401 1205 106| 93| 84| 76| 70| B3| 6O
80-180 | Nat, Propane| 180,000 378 | 302|262 | 216 (189 | 168 [ 161 137 | 126 | 116 | 108
85-189 |Nat-Propane | 189,900 420 | 336 | 280 | 240 {210 [ 186 [ 188 | 183 | 140 120 | 120
85-260 | Nat-Propane | 250,000 526 | 420 350| 300 | 263| 233 210] 191] 176] 162| 180
100-76 |Nat-Propana | 75000 | 155 | 104| 03| 88| 77| 69| 63| 66| 52| 48] 44!
100-80 |Nat,-Propane| 90,000 187 | 160] 125| 107 | 94| 83| 76| 88| 81 58] 53"
100-199 | Nat.-Propane | 199,900 420 | 336| 280| 240| 210| 186] 168| 163] 140f 128] 120,
100-260 {Nat, Propane| 260,000 546 | 437| 3u4| 313[ 273( 242| 218 198] 182] 168; 186
100-270 [Nat.-Propane | 270,000 B67 | 454| 378| 324 | 284| 262] 227 207] 180| 176] 162
76-360 |Nat.-Propane | 360,000 756 | 605| 504 434 | 378| 336| 302| 27F; 2| 233 218
J0-500 et 600,000 1050 | #A0| 700] 600 | 626] 467] 420| 382 .50] 324] 300

Propane , | 480,000 1001 | 806| 673| 676 | 504 | 448| 403| 367 334) 511| 289
70-726 | Nat.-fropane| 725,000 | 1523 |1218 |1015 | 870 | 761 | 677 | 609 | 654 | 609 | 468 | 436

IMPORTANT

- w 22
;:f In beauty shops, barber shops, cleaning establishments and self.service #
"79 laundries with dry cleaning equipment, it is imperative that the heater or "
&, heaters be installed so combustion and ventilation air be taken from out- i

side by means of louvers or screens,

o

oY ity o o AR RN
A\ e 49 eV est
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8. BOILERS

JoB: Stephens College Visitors Center
Columbia, Missouri

ENGINEER: Lewis D. Freedland
Minneapolis, Minnesota

CONTRACTOR:  Drummond Officer Mechanical Contractors

® B531.4400 AREA Conr 314
® 4172 HOFFMEISTER AVE,
® o7, LOUIS, MISSOURI 67312%

January 5, 1979

INSTALLATION AND MAINTENANCE INSTRUCTIONS

Columbia, Missouri

PREPARED BY: Donald W. Behrmann
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AMERICA’S MOST COMPLETE LINE OF CAST IRON BOILERS
RESIDENTIAL...COMMERCIAL...INDUSTRIAL...INSTITUTIONAL

204

SERIES 2

COMMERCIAL
GAS BOILER

NET LOAD RANGE

HOT WATER:
243,500 to
382,600 BTU/Hr.

STEAM:
875 to
1,375 sq. ft.

Design Certified by
American Gas Association

Net ratings are approved by
The Hydronics Institute

G

Builit in accordance
with the requirements
of the ASME Boiler and
Pressure Vesse| Code
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A
DESIGN FEATURES

vee EGH

COMMERCIAL GAS BOILER

WEIL-M:LAIN

The Weil-McLain Type EGH is a
medium-capacity cast iron boiler for
heating apartments, large residences,
commercial and institutional buildings.
It is available in five sizes for hot water
or steam with net I.B-R ratings rom
243,500 to 382,600 BTU/Hr.; 875 to
1,376 square feet steam,

The EGH incorporates design and
construction features for ease of instal-
lation, space conservation, easy servic-
ing and cleaning, fuel efficiency and
long, trouble-free life, Qutstanding fea-
tures inelude compact design, insulated
steel jacket, tankless heaters for water
and steam, aluminized steel burners
and, of course, Weil-McLain cast iron
construction,

STANDARD EQUIPMENT

Mssembled Section Block

Insulated Jacket

Horizontal to Vertical Draft Hood

Aluminized Stee! Burners

Combination Gas Control Valve (includes
main gas valve, pressure regulator, three-
position gas cock, pilot filter, and pilot
adjustment), for 24 voit S ‘ . AR

100% Shutoff : . ) : ‘ o

Thermocouple j Cast iren sactions for comnion rqmtlnce and extra-long life.

Non- ILl)ntmg Pilot Burner (EGH-85 and 95
only 1
; A.G.A, design certifisd for natwral and propane gas . . . develops full
Hetaa%e"rleggv'?éazlra)tes (for boilers without ; capacity as rated by AG.A. and 1-B-R. P
Safety Control Wire :
Electrical Junction Box . : Compact desigh saves boiter room space, almpliﬁes handling and installa-
40 VA Tr)ansformer (except self-generating ; tion. The EGH is only 333" high; 273" ¢
ForyEGH 105 through 125 only: ' . . .
Electronic Controls (Flame Rectification Tankless heaters for water or steam available as additional equipment.
System) not mounted
For Water Boilers : Aluminized steel burners feature quiet ignition and extinction , . . no air
Built-in Alr Eliminator : adjustment necessary. )
30 P.S.I. ASME Safety Relief Valve '
Combination Pressure-Temperature Gauge | Stesl jacket finished in attractive blue hammerloid . . . completely in

High-Limit Control
For Steam Boilers

ASME Safety Valve ; ) X
S e e e e 3 Built-in alr eliminater in water boilprs ms the cost of a separate davxce

sulated with one-inch ﬁberglass . » clear of the fioor to prevent rust,

High-Limit Pressure Control

gg‘dgg Socks ST Herizontal to vertical drat nm rodnaes head?oom requirements. ;
Low-Water Cutoff b s T o
With Tankless Heater(s): i amtm-mmtm tlctlons m faqioty»as:embted b a:nd bumer

Operating Control

ADDITIONAL EQUIPMENT

Tankless Heaters—for water or steam

Storage Heater

Thermostat

Low-Water Cutoff and Feeder Combination

Electronic Controls (Flame Rectification
System) for EGH-85 and 95

i ei,m reduca installation tima,..
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CAST lRpN CONSTRUCTION ...

FGH Boiler sections are made of dura-
ble cast iron for extra-long life. The
seetions are not face-ground, but retain
the tough original skin which i ex-
tremely resistant to the corrosive ef-
feets of combustion by-products and
condensation.,

The vertical flue passages are studded
with tixm which eause the hot gases to
swirl about, scrubbing the entire sur-
face of vach section for maximum heat
transfer and increased efficiency.

The BGH Boiler is shipped with the
sections factory assembled in one block.
If desired, the installer can separate
the hoiler into two blocks to simplify
handling since short draw rods are used
hetween the two intermediate sections
in the middle of the assembly,

FACTORY-ASSEMBLED SECTIONS

8
)

A special high-temperature mastic
sealant is used between sections to as-
siire a gastight assembly and con-
sistently high efficiency, The flexible
sealant allows for expansion and con-
traction, is impervious to heat and
moisture, and will last the life of the
sections, A flexible elastomer sealing
ring in ecach port opening assures a
watertight seal, Individual sections as
well as the assembled section block are
hydrostatically tested before shipping.

EASY CLEANING AND SERVICING

tankless domestic water heaters,

Water boiler heaters are installed in_the upper
port upening on either side of the boiler. Large heat-
g surface and high location assure efficient produc-
tion of domestic hot water for kitchen, laundry,

and bath,

Steam boiler heaters are installed in the front of
the two end sections well below the waterline for

summer operation,

WATER HEATEP

TANKLESS WATER HEATERS — OPTIONAL

EGH Boilers may be equipped with one or two

STEAM HEATER

All heating surfaces in the EGH Boiler
can be easily cleaned to maintain con-
tinued high operating efficiency. Re-
moving the top jacket panel and the
collector hood exposes all flueways for
straight-through cleaning,

The jacket door and burner access
panel are easily removed for access to
the burners., The front and back steel
base panels are lined with high-tem-
perature insulating material; end sec-
tions rest on the floor,

BURNERS AND BURNER ASSEMBLY

The EGH Boiler is design certified for natural and
ropane gas, One-piece, high-temperature, alum-

inized steel burners feature high efficiency, ex-
cellent flame characteristics, and quiet ignition and
extinction, Burners provide fixed primary air . . .
no air adjustment required for approved gases,
To simplify handling and reduce installation
time, the burners and manifold are assembled in a
burner drawer which slides easily into the hoiler.

BUILT-IN AIR ELIMINATOR

Ji o

Type EGH water boil-
ers have a cast-in air
eliminator , . . no need
for a separate air elim-
inating device, As shown
in the illustration, ris-

ing air bubbles are diverted to the expansion
tank through a ¥-inch tapping located next to
the supply outlet,

TANKLESS WATER HEATER CAPACITIES

Boller Heater IntermittentﬂDraw Contlm:ousnoraw Inlet and Temp.

Number Number | GPY 00k | Bv. Temp. Rise | Tappings | Tapoing
WATER
EGH-85 E-626 4.00 2.80 1" ¥
EGH-85 E-632 4.25 3.20 ! 3"
EGH-105 E-632 4,50 3,60 ' %"
EGH-115 E-632 4.50 4.00 1" "
EGH-125 E-632 4,50 4.40 Yo" %"
STEAM
EGH-85 35-S-29 3.25 2.80 " K7
EGH-95 35-5-29 3.50 3.20 34" %"
EGH-105 35-5-29 3,50 3.60 3" 3
EGH-115 35-S-29 375 4.00 %" "
EGH-125 35-S-29 3.75 4.40 3" 3"

STORAGE HEATER

Weil-McLain ratings based on 60 PSIG domestic water pressure at heater,
*Gallons of water per minute heated from 40° to 140° F, with 200" F. boiler water temperature.
**Continuous draw — no recovery period,
NOTE: For two heaters, multiply heater ratings by 2,

Storage 180" Boiler Water 212" Boiler Water
Heater Heater Capacity Gals. Heater Capacity Gals.
Water Boiler Size Number 40"-140° Rise 40°-140" Rise
EGH-85 through EGH-125 | 62-2-E 50 in 3 hours 70 in 3 hours
IB_ECQMMEN_DED STORAGE TANK 50-90 Gallons 75-125 Gallons
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RATINGS @@
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AGA ASA Net §-8.R Ratings** Net Supply Return Dimensions  Gas Connection Draft Hood Chimney  Approx.
Boilsr nput  Sross Sq. Ft.  Boiler Tappings Tappings ~ inches Sizet Outlets and Shipping
Numbert (AR Output Sq.Ft.  Stewm  Water Water H.P, o0, & No, & No, Breaching Waight
MBH+ Steam MBH+ MBH4 A Size Size 0 W Natural Propane Size Size*** Lbs,
EGH-85 350 280 875 2101 2435 1620 84 23 222" 9 3BY X% L/ )9 9’ 84
EGH-85 400 320 1000 2401 2783 1,855 9.6 2-3" 220" 10 42% %" %" 110" 10" 880
EGH-105 450 360 1125 27010 3130 2,085 108 2-3 2-2%" 10 A% 1" 1 1-10" 10" 975
EGH-115 500 400 1250 3001 3478 2320 119 23" 2-2%" 12 51 1" 1" 112" 12" 1070
EGH-125 550 440 1375 3901 3826 2550 131 2-3 2-22" 12 B5va 17 1 112" 127 1145

*When ordering, add to boiler nut.iber 5" for Steam; 'W" fur Water. Add
"IWT' for water boiler with one tankless heater; '-2WT" for water boller
with two tankless heaters, Add ‘~1ST" for steam boller with one tankiess
heater; “-287" for steam hoiler with two tankless heaters. Add "WHS" for
water boiler with storage heater,

- MBH refers to thousands of BTU per hour,

**Net 1-B-R ratings are based on net installed radiation ot sufficient quantity
for the reguirements of the building and nothing need be added for normai
piping an plck-u{). Steam ratings are based on a g:lplng and pick-up allow-
ance of 1.333; water ratings on an allowance of 1.15, An additional allowance
should be made for unusual piving and pick-up foads., Consult Customer
Setvices Department, Ratings shown are for elevations up to 2,000 feet. For

elevations above 2,000 feet, ratin
for each 1,000 fest above sea leve

f‘ should be reduced at the rate of 4 percent

Atiased on average water temperature of 170° F. In radiators,
tSizes shown are gas connection sizes, Gas piping from meler to boiler to be
sized sccording to tocal utility requirements,
**+#)n special cases where surrounding conditions permit, chimney height may be

reduced by 10 ft.

Note: Water boilers tested for 50 P.S., working pressure; also avajlable upon
special request at 80 P.S,), working pressure,

MANUAL. MAIN
SHUT~OFF
GAS VALVE_GL_
= Bi~te 16§ = G \. ' SUPPLY SUPPLY
0 | -ﬂ»- 0L eaten v N
. o - TER FOR b {30 2 e iy HEATER FOR
J~= ; 3 7 | WATER BOILER v : ’ J WATER BOILER
e L =Y o
g P A Do N [ Y S
bloe N\, o | easswey” B GAS SUPPLY
‘aﬁ- sk o~ Mo e S q
S4alie | v ey [
i 2 , \ ra ;/ \t o~
ity || S o T e ) e
1 i ‘ ; i ! HEATER FOR /|, .. i -HEATER FOR
t russa-cpscas i STEAM BOILER v * % { STEAM BOILER
J Lol 2“ L,.,, w —
b 24~ AHeater clearance:
£:626 — 19"; E-632 — 227,
LEFT SIDE FRONT RIGHT SIDE
RECOMMENDED PIPING CONNECTIONS CONTROL TAPPINGS
COMPRESSION !;mr: S,‘: err)ll‘:(_ e'}é'd ‘;et'\‘l,r‘;‘i“n;g: Hgg; LOCATION SIZE STEAM WATER
r L} 4
TARK of pipe connoctad to hofler for 20° c % Probe Type Low Water Cutoff Plugged
L1 to or Ri her ¢ ature drop betweer D Yy Drain Drain
SYSTEM supply and roturn, £ 3y Safety Valve Safety Relief Valve
Piping to Compression Tank
A - G l Plugged or Al Aif vant
9 , (3auge Glass and/or
W\r‘?w H ya" ljongater Cutoff Low Water Cutoff
1 b J* At Try Cock Tappings -
H H Combination Pressure-
N FRONT N L vt Plugged Temperature Gauge
so(ﬁrER Lot X B t?w'\{vétertct:toﬂap’;essure b.vov: \;véte!r f<3uto(fin’:c:zr sgw
- . m ntrol and Pressur ater Cutoff and Feeder
RETURN 233, ‘ X A P 1 Gauge; gr ng Water Cutoffe Combination; or Low Waler
) WLAITNLER N I - and Feeder Combination; or  Cutoff and Pump Control
\ o il (lignltm?(er Cutoff and Pump
i 112" n
2 Skim Tapping —
WATER BOILERS MiN J - FRONT s (s;ie,x’m) ‘
NIPPLE ao?fcn | (Water) ™ Limit Control
mggwgaw , i *Available only on special request. )
1 NOTE: Limit Control and Supply Piping must be on the same end of the boiler,
i NOTE: When an internal type water heater is installed, use the tapping in the
STEAM BOILERS heater for an additional operating control.
WATER PIPE SIZE STEAM pPSER . HEADER*  EQUALIZER
BOILER A B BOILER H )
SIZE {Supply) (Return) SIZE A 8
EGH-85 & EGH-9S 2n 2! ki 1"
EGH:85 & EGH-95 2" 2" EGH-105 21n 2t an 1"
EGH-105 thryu EGH-125 212" 242" EGH-115 & EGH-125 217 212" an 134"

*24 minimum from wateriine to header

Form No, C.542 (178)
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TYPE EGH GAS BOILERS

:Erecting and Operating
Instructions

|

Weil-McLain

EZYTY) GENERAL INSTRUCTIONS

3 Open all boxes, except the ones containing the jack-
id, and check the contents against the packing lists.
"In case of any shortage or damage, notify the trans-
portation company immediately,

| As you face the front of the boller, the side of the
,boller to your left will be referred to in these instruc-
tions as the Left End (LE); the side of the boller to
‘your right will be referred to as the Right End (RE).

Locate boller to provide the following minimum
clearances of 4” at back and sides and 18" at front to
non-combustible material, 18” on all sides when walls
are combustible material,

The Type EGH boller is design certified by the Ameri-
can Gas Assoclation and approved by Canadian Gas
Association for use with natural and propane gases.
Note: The installation must comply with the require-
ments of Section IV of the ASME Boller and Pressure
Vessel Code, the local utilitles and any additional na-
tional, state, insurance, or local code requirements hav-
ing jurisdiction. Bollers must be installed in accordance
with our instrucilons so as not to vold our warranty,

CHIMNEY OR VENT REQUIREMENTS

The chimney or vent should be examined to be cer-
tain that it s properly constructed and clear.

The chimney or vent should not be smaller than the
size recommended under Ratings-Engineering Data-
Dimensions, '

Advice regarding recommended practice and material
for flue connections can usually be obtained from the
local gas utility or the American National Stendard
7:223.1-1974 National Fuel Gas Code in the United
States or CGAB149 Installation Code for Gas Burning
Appliances and Equipment in Canada,

The breeching connection must be well above the
bottom of the chimney to avoid stoppage. The breech-
ing connection must not enter the chimney so far as to
obstruct the chimney. A thimble or slip joint should
be installed so the breeching may be removed for clean-
ing. The breeching should siope upward toward the
chimney at least ! inch per lineal foot and should not
be smaller than the size shown under Ratings-Engineer-
ing Data-Dimensions, Also refer to Breeching Erection.

KZIEEID AIR SUPPLY FOR COMBUSTION

Sufficient clean air must he available to the boiler
room at all times, For installation in an enclosed utility

208

or boller room without an outside wall, a minimum of
1 square inch of opening for each 1,000 BTU per hour
of boiler input with not less than a 100 square inch
opening should be provided.

In confined areas without good ventllation, openings
direcily to the outside with a minimum free area of 1
square Inch for each 4,000 BTU per hour of boller
input should be provided,

BOILER FOUNDATION

If a boller foundation is required see chart and Figure
1 below. This boiler is not to be used on combustible
flooring.

BOILER FOUNDATION SIZE -~ INCHES
Boiler No, L Boiler Wo. L
EGH-83 40%a EGH-118 53
EGH-95 A4z EGH-125 57V
EGH-103 48%s

b

SUPPORT I
{ —fF E ]

FIGURE 2

Form No, MC-3182-178 W
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TYPE EGH GAS BOILERS

Weil-MclLain

Where the EGH Block Assembly may need to be
taken apart for handling thru tight places:

1. Put a support under center of block. Support must
be within %4 inch of block,

2. Remove short center draw rods, .

3. Tip half blocks on end as shown in sketch, Be
careful as they are heavy, Save Elastomer sealing rings
and save the high temperature mastic which is used
to provide gas-tight seal between section.

4, After moving hali blocks into desired location,
clean port surfaces with clean, dry rag. DO NOT USE
OIL. Place sealing rings in recessed ports, replace mas-
tic in section grooves,

5. Re-assemble block in reverse order., CAUTION:
Keep fingers free,

INSTALLATION OF INDIRECT WATERHEATER

For a water or steam boller ordered with an internal
type indirect water heater, remove the heater opening
cover plate and install heater as shown in Figure 3,

BOWER CEMENT

COLLECTOR

1/4-20 NUT HOOD

h e Y
{‘;:‘\? ."L .
IINNERMAN/ iy N e T
SPEED NUT &
\,
N
WASHER ’

1/4-20 x 1-1/4 SCREW

BACK BASE PANEL o
WITH INSULAT\ON»._\;

HEATER OR
HEATER COVE
PLATE
S
on
<l ?’»“ » X}\'rt e,
LSRN )
A SCRE
'Qﬁ \)\)J o M/a-20x ‘~‘/4""’/.\@~h
' WASHER T re™ "
END SECTION
TINNERMAN
SPEED NUT
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BACK BASE CHANNEk\n"l )

\ ER
’ R V MANIFOLD

FIGURE 3
HYDROSTATIC PRESSURE TEST OF BOILER

'The individual sections and the complete boiler have
been pressure tested at the factory; however, the boiler
should be tested at the job to insure that the water-tight
seal was maintained during shipment or after reas-
sembly at the job site.

HEATER GASKET

COUECTOR
HOOD

’ X
QQ ECTION
S
W ',,\ASSEMBLY

ASE FRONT PANEL
ITH INSULATION

BURNER

COMBINATION
GAS VALVE

PILOT BURNER

FIGURE 4

1/4--20 NUY
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1. Fill the boiler with water, Completely purge all
air, Test the boiler with water pressure not exceeding
75 psi,

2, Inspect the boilerforleaks,

3. Drain the boiler and remove plugs from tappings
that will be used for controls and accessories, See Con-
trol Tapping Table, Tighten all heater plate bolts,

INSTALLATION OF FLUE COLLECTOR HOOD

Set the Flue Collector Hood on the boller as shown
in Figure 4. Use boller cement furnished to provide
gos tight seal,

INSTALLATION OF FRONT AND REAR
BASE PANELS

See Figure 4 for installation. Note: Front and rear
base panels are insulated. Run bead of boiler cement
along top of each base panel before fastening in place.

BASE PILOT LOCATION
SI2F 10
" OO OOOFD iy
¥ R N S N o B O B T O T A A
105 ,‘;"4A«\{);‘V(“'C.)t)(,()(\,1(\x.<*.
i DO GYNO PR OO0 (O O
125 oy [ I O I LIS T L S S RO R o O SR R
) BURNERS
& BURNER WITH PILOT BRACKET
R oMLGY
FIGURE 5

INSTALLATION OF DRAWER ASSEMBLY
AND FRONT ACCESS PANEL
The Drawer Assembly consists of the burner drawer,

main burners, gas manifold, safety pilot burner, etc.
Sce FFigures 4 and 5 for installation,

) ORIFICE DRILL SIZES
T "Typa'of Gas Heating Value Standard Orifice
3 BTU/Cu, Ft. Orill Size
Natural * ) 1,000 - 1,140 No, 41
Lm_wg_rlr_c)prane 2,500 o - No. 54

ATTACH THE JACKET AND DRAFT HOOD

1. Remove the proper knockout discs from the panels
88 shown in the tapping table under Ratings- Engineering
Data-Dimensions.

2. IFollow the separate .Jacket Krecting Instructions
packaged in the jacket carton,
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3. Attach the Draft Hood fo the Flue Collector Hood
with sheet metal screws, If the Draft Hood Is altered,
the AGA design certification and CGA approval become

Saldlid)” BREE!HING ERECTION
(also refer to Chimney or VentRequirements)

Connect from the draft hood outlet to the chimney or
vent with full-sized (same diameter as draft hood outlet)
breeching. Where the installation permits, vertical vent-
ing ol the combustion gases to the outside from the
dralt hood outlet will afford best performance at lowest
totul cost. Where the boiler must be connected o a
chimney or remote vent the horizontal breeching should
slope upward at least % inch per lineal foot toward the
chimney or vent, A vertical height of 3 feet to 5 feet
of breeching before any elbow or horizontal breeching
is recommended to reduce chances of flue gas spillage
al the draft hood, Long horizontal breechings, excessive
numbers of elbows or tees, or other obstructions which
restrict the flow of combustion gases should be avoided,

SUPPLY AND RETURN PIPING

The system supply and return piping should be at-
tached to the boiler before the controls are installed
to avoid control damage. Recommended piping ai-
rangements for forced hot water and steam boilers are
shown on the following pages and the minimum recom-
mended pipe sizes are listed for each piping arrange-
ment. The system supply piping may be connected
before the jacket is erected. The system return piping
must be connected after the jacket is erocted,

WATER BOILER RECOMMENDED
PIPING CONNECTIONS

Refer to the RATINGS page lor recommended piping
connections and pipe sizes for forced hot water boilers,
Jonsult Weil-McLain Customer Services Department
for application information when applying the boiler
to a gravity hot water system,

The water boiler is provided with a built-in air elim-
inator in the left end section only, and no external
air elimination device is required. Refer to the tapping
table under Ratings-Engineering Data-Dimensions for
tapping locations. Any horizontal compression tank
piping must pitch upward at least 1 inch for each 5
feet of piping toward the compression tank.

Where the boiler is used with a radiant panel system
or other low water temperature applications (i.e. con-
verted gravity systems, etc.), a boiler by-pass piping

[ERE
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arrangement should be used to assure higher boller
water temperatures for optimum bofler operation. To
install & by-pass, locate a tee in the return piping be-
tween the circulator and the bailer and another tee in
the supply piping. Use the same size by-pass piping as
the supply and return. Locate a valve in the by-pass
piping and another valve in the supply piping between
the boller and the tee, Locate a thermometer in the
supply piping just beyond the by-pass connection »o
the system water temperature can be determined, Ad-
just the valves to provide 200°F, to 220°F, boller
water temperature with the system water (emperature
at the maximum desired,

STEAM BOILER PIPING

Refer to the RATINGS page for recommended piping
connections and minimum recommended pipe sizes for
steam boflers,

The satisfactory operation of any steam heating sys-
tem depends upon adequate return of condensate to the
boiler to maintain a steady water level and avoid the
introduction of excessive amounts of raw make-up water.
Where condensate return is not adequate, a low water
cut-off and pump control, condensate receiver, and con-
densate boiler feed pump should be installed. Consult
Weil-McLain Customer Services Department for appli-
cation information,

INSTALL BOILER CONTROLS

Water Boiler:

1. Be sure the Pressure Relief Valve, the Combination
Fyessure-Temperature Gauge, and all Limit Controls
are installed in the proper tappings as indicated in the
Control Tapping Table under Ratings-Engineering
Data-Dimensions,

2. The relief valve outlet should be piped near to the
floor, close to a drain when available, Do not pipe the
relief valve discharge to any area where freezing tem-
peratures could occur,

3. Plug all unused tappings.

Steam Boiler:

1, Be sure the Steam Safety Valve is installed in the
proper tapping as indicated in the tapping table under
Ratings-Engineering Data-Dimensions,

2. The safety valve outlet should be piped to a floor
drain or near to the floor, Do not pipe the safety valve
discharge to any area where freezing temperatures could
occur,
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PIPING FOR STANDARD LOW WATER
CUT-OFF FOR STEAM BOILERS

FIGURE 6

*Water Line Dimension measured from bottom of hoiler section leg where
it rests on the boiler room floor or hoiler foundation,

PIPING FOR OPTIONAL WATER LEVEL
CONTROLLERS FOR STEAM BOILERS

'x25 NIPPLE@)

BUSH FOR
PIGTAIL SYPHON

o UPRUGHE?)
,M ' |
I"UNI!N(Z)

% ! I"CROSS(2)
@ tr,‘ . |”M|PPLE
| qe= |"VALVE
ﬁ “1'TO DRAIN
L.W.C.0. DIM A,
No, 61 254"
No, €3 2
No, 51-2,
51.-2 2"
No. 150,
157 24"
No, 93, 94 3%
FIGURE 7A FIGURE 78
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3. Install the standard Low Water Cut-off as shown
in Figure 6,

a. The No. 101 electric water feeder may be added
to the standard low water cut-off, if desired,

b. The No. 47-2 water feeder and low water cut-off
combination (not standard) may be substituted
and installed as jllustrated in Figure 7A.

¢. The use of water level controls with 1" 1.P.S, con-
nections is {llustrated In Flgure 7B,
4. Install gauge glass cocks, glass, pressure gauge
and pressure limit control in the proper tappings.

5. Plug all unused tappings,

TANKLESS HEATER HOOK-UP
(forced hot water or steam boilers only)
An operating control with small diiferential scale is

recommended, The operating control must be installed
in the temperature control tapping in the heater plate,

If a Flow Regulating or Automatic Mixing Valve is
desired or required refer to manufacturer’s installation
instructions.

In hard water areas, it is advisable to soften the
cold domestic supply water to the tankless heater to
prevent lime build-up,

SCHEMATIC STORAGE HEATER PIPING
(forced hot water boiler only)

!’RTSSUNL T[M"‘llﬂ1u“[
m‘uﬁ VAL VE

flAYCR [y
PLYCH o N _' B pmam
o THEHMOME TER
ol
OPLHAT ING i
R SR
HoT WATER }
STORAGE
wirth &= THRAE
SUPPLY
NOTE k

USE BRASS PLULS
IN TEE & CADSSE
T FACILITATE

CLEANING IN HARD

BOILER WATER LOLALITICS
T NPT
Lo CONTAOL
. ~, STAPPING
S \
- ,I L e PITCH OOWN uﬁ.
STONAGE /% }t};""‘ oo ‘ TNy
HATER -
OUTLET &
FINLET
TAHPINGS

FIGURE 8

212

TYPE EGH SYEAM AND FORCED HOT WATER
BOILER TANKLESS HEATER RATINGS

B Continuous
intermitient Oraw
Draw GPM*| GPM** linlet 7ud | Temp.
Bolier Heater 100*F. Av, { 100*F, Av, | Outiet | Control

Number Number | Temp. Rise ! Temp, Rise | Tappings | Tapping
Water
EGH-85 €626 4.00 280 " ¥
EGH-95 E632 4.25 320 vy ¥
EGH-105 £632 4.50 3.60 2" ¥
EGH-11% E632 4.50 4.00 ¥a" Y
EGH-125 E632 4.50 4.40 " Yo
Steam
EGH-85 35.8+29 3.25 2.80 Yo Y
EGH.95 35:8.20 350 3.20 W '
EGH-105 35-8-29 3.50 3.60 W Yy
EGH-11%5 35-5.29 3.75 4.00 Y LY
EGH-125 35-8.20 3.75 4,40 ¥ "

Note: When two heaters are instalied, mulitiply heater ratings by 2.
Weil-McLain ratings based on 60 PSIG domestic water pressure at heater
*Gallons of water per minute heatod from 40* to 140° F. with 200» F.

boiler water temperature,
**Continuous draw--no recovery period.

STORAGE HEATER HOOK-UP
(forced hot water boiler only)

The 62-2-E Storage Heater can not be used with any
size of steam boiler. The storage tank should be located
as high as possible above the boiler. A vertical type
storage tank may be used provided the bottom of the
tank can be located above the top of the boiler. To
maintain gravity circulation, the horizontal flow piping
from the storage healer to the tank must pitch upward
at least 1 inch for each 10 feet of piping; the horizontal
return piping from the storage tank to the heater must
pitch downward at least 1 inch for each 10 feet of pip-
ing, 'The refurn piping should not be located below the
heater, Use as few elbows and pipe fittings as possible,

STORAGE HEATER RATINGS
(lorced ho' water boilers only)

Storage | 180* Boiler Water | 212° Boiler wng_N

Heater | Heater Cap, Gals, | Heater Cap Gais,
Water Boiler Size No, 40° - 140* Rise 40° < 140° Rise
EGH-85 thru 125 62-2-E 50 in 3 hours 70 in 3 hours
Rccommonded Storaga ‘Tank 50 Gallons 75 Gallons

The gas supply piping must be sized to provide the
proper inlet gas pressures when the boiler is operating
at the published rated input. For natural gas, the inlet
gas pressure to the manual main shut-off gas valve
should be 5.0 to 14.0 inches water column. If the inlet
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natural gas pressure exceeds 14.0 inches water column,
a one hundred per cent lock-up type gas pressure reg-
ulator should be Installed, limiting gas pressure to
14.0 inches water column,

For propane, the inlet gas pressure to the manual
majn shut-off gas valve should be 11.0 to 13.0 inches
water column; the gas pressure regulator (furnished
by the gas-supplier) must be adjusted to provide lock-
up pressures not exceeding 14.0 inches water column,

Determine the measured length piping from the gas
meter to the boiler, Add to the measured length the
additional length for each elbow or tee. Refer to the
Pipe Delivery Schedule Table and determine the pipe
size,

WGLALLD INSTALL THE GAS CONTROL
ASSEMBLY, GA” SUPPLY PIPING, AND
PILC LiNE TUBING

The gas controls for the Type EGH boiler are ship-
ped pre-assembled, Res-ove the knockout disc from the
jacket end panel at the end of the boiler to which the
gas supply is to be piped.

The gas supply piping should be installed in accord-
ance with the American National Standard 7223.1--
1974 National Fuel Gas Code in the United States or
CGAB149 Installation Code for Gas Burning Appli-
ances and Equipment in Canada,

The pipe joint compound (pipe dope) must be re-
sistant to propane and should be applied sparingly
only to the male threads of the pipe joints.

1. Connect from the gas meter to the gas conirol,
Where the gas connection size is smaller than the cal-
culated pipe size, reduce the gas supply piping only
at the inlet to the gas valve. A drip Jog must be in-
stailed at the inlet of the gas connection io the boiler,

The local utility may require that the drip leg be ex-
tended all the way to the floor. If an additional manual
main shut-off gas valve is required, it should be Jocated
in the gas supply piping according to the local utllity
requirements, The gas supply piping must be supported
by external hangers; not by the boiler or its accessories,
a. Carefully uncoil the pilot thermal element lead ond
attach to the connecuon on the gas valve body.
Refer to enclosed instruction from the gas valve
manufacturer for pilot thermal element lead con-
nections,
b. Use the Y% inch aluminum tubing provided to con-
nect the pilot to the gas valve,
2. Open the manual shut-off valve at the gas meter
and completely purge the air from thegassupply piping.
3. Check all gas connections for leaks using a soapy
golution, Liability for damage resulting from the use
of a flame can not be assumed by the manufacturer.

WIRING THE BOILER

The boiler must be electrically grounded in accord-
ance with the National Electrical Code, ANSI CI-1971,
if an external electrical source is utilized, Attach wiring
label shipped with boiler to inside of jacket door panel,

A Strain Relief Bushing and Adapter must be used
at each point where the safety circuit wiring passes
through a conirol case (see Figure 12) to protect the
safety circuit wiring insulation.

24-Volt Systems:

IFor boilers without a combination limit control and
relay, secure the electrical junction box to the inside of
the jacket lett end panel using the No., 8 - 32 x 1"
machine screws and nuts provided., Secure the control
transformer to the junction box.

A ‘g’
S
UM
Q’(L\(" . ' PIPE DELIVERY SCHEDULE TABLE
oy - Additional Length of Pipe (o
o Pipe Dalivery Schedule Be Added for Each Elbow
::g"::“:;: A Capacity of Pipe Sizes in or Tes Bend lnA:‘:Ii?:nal
Gos gupply Cubic Feet of Gas Per Hour Pipe Size Length of Pipe
Piping in Feet 3 14" 112" 2" 2v" in Inches in Feet
- 10’ 320 1,050 1,600 3,050 4,800 Hd 22
20 350 730 1,100 2,100 3,300 It 2.9
o’ 285 590 890 1,650 2,700 12" 33
40' 245 500 760 1,450 2,300 2" 4.3
50’ 215 440 670 1,270 2,000 22" 5
75 175 360 545 1,020 1,650 — -
100 150 305 460 870 1,400 L —
150’ 120 250 380 710 1,130 — —

*inciude measured iongth of gas supply piping and allowance in feet for pumber and size of fittings.
AFlow captieity determined from Dr, Pole's Formula; Specific Gravity—0.60; Presure Loss--0.30” W.C.
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Erecting and Operating
Instructions

TYPE ECH GAS BOILERS

Weil-McLain

STEAM

; BOILER
[ STEAM PRESSURE
CONMROL _ .
; e '
GAUGE
GLASS

. STEAM PRESSURE
= oAuGE

SAFETY CIRCUIT

. r WIRING
SIAIN 5 g :
RELIEF &7 ;
o [
.
i A
LOW WATER P ——&"‘\
CUT.OFF | \
| MAIN AUTO

JUNCIHION BOX & IRANSFORMER  OAS VALVE
ON INSIDE OF JACKET

FIGURE 9

24-VOLT SYSTEM
STEAM BOILER WIRING

[ TEMPERATURE WATER
UMY CONTROL BOILER
/

‘ SAFETY CIRCUIT

rq WINING

i
i
| 5
3

RS ! L
:"; - | ‘ \\". ""} }
SIRAIN ! . X
RELIEF FITTING \
MAIN AUTO

JUNCTION BOX & TRANSFORMER  CAS VALVE
ON INSIDE OF JACKET

FIGURE 10

SELF GENERATING SYSTEM
GRAVITY HOT WATER BOILER WIRING

Bring the supply wiring to the boiler. For non-
packaged boilers used for forced hot water, a trans-
former with receptacle for plug-in circulator relay is
furnished (relay not standard).

The electrical supply wiring to the boiler should be
No. 14 gauge or heavier wire in conduit, as required,
and should have a properly sized fused disconnect,
The operating and safety circuit wiring should be no
smaller than 18 AW.G, or ils equivalent, All wiring
must be installed in accordance with the requirements
of the Nationa} Klectrical Code and (anadian Elec-
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trical Code and any additional, national, state, or local
code requirements having juriediction, All safety cir-
cuit wiring should be N.E.C. Class 1,

[ ) TEMPERATURE LIMIT CONTROL
</

CCUIATOR )*4\ . -
A |

SAFETY CIRCUIN WIRING

A 3
b}
LIRS i:
“ *

x A
SIRAIN, P \
RELIEF . \
FITIING ‘ : oM s
e A

JUNCTION BOX, RELAY & COMBINATION
TRANSFORMER ON INSIDE  GAS VALVE
OF JACKET

FIGURE 1]

24-VOLT SYSTEM
FORCED HOT WATER WIRING

Self Generating Conirol Systems (EGH-85
and 95 ONLY):

Al wiring in the sell generating circuit should be
of the solid type to provide the Jeast possible resistance
in the cireuit, Determine the wire length to be used in
the safety and thermostat cireuits and refer to table for
the recommended minimuny thermostat and safety cir-
cuit wire size according to the wire length,

SELF GENERATING CONTROL SYSTEMS
RECOMMENDED WIRE SIZES

" Recommended Minimum Thermostat |
Wire Sizes Accordmg to w|m Lenmhs ]
w|reLcngth ) ‘w_sge s:ze ]
wnex 1 ZE'Gyage 'N ]
" 25 Fe Fco! R - /2"0 Guagﬁ o k
Wdo’-':et - o IB Guage B
) GH-'ee! o T 16 Guage L
CaoFeet | 14 Guage

OPERATING AND SAFETY
CHECK OUT SEQUENCE

1. Be sure the boiler and system are filled properly
(see Filling Steam and Water Boilers on the boiler
operating instruction card). The internal use of pe-
troleum based sealing or cleaning compounds will dam-
age this boiler.
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Erecting and Operating
Instructions

TYPE EGH GAS BOILERS

Weil-McLain

STRAIN RELIEF
ADAPTER

CONTROL CASE

__8TRAIN RELIEF
T BUSHING

~
LOW ENERGY
SAFETY CONTROL
WIRE

INSERY STRAIN RELIEF ADAPTER AND BUSHING ASBEMBLY INTO
ELECTRICAL KNOCKQUT IN CONTROL CASE. SECURE BY
TURING DOWN THE TWO STEEL TABS.

Strain relief bushing snd adapter must be used on all low-anergy safety
control wire to conform with NEC Class 1 wiring.

FIGURE 12

2. Be sure that all air has been purged from the
gas piping and that the piping has been tested for
gas leaks,

3. Refer to operating instruction Jabel on boller jacket
for lighting the safety pilot burner,

4, While the burners are operating, move the indi-
cator on the limit control below the actual bojler water
temperature or steam pressure, the electrically operated
main gas valve should close and the main burners
go off, Move the indicator on the limit control above
the boller water temperature or pressure and the main
burners should ignite,

3. If the boller is equipped with a low water fuel
cut-off, test the cut-off operation while the main burners
are operating by opening the blow-ofi valve and ob-
serve that the main burners go off. Restore the water
to the proper water line and the main burners should
again ignite,

6. Test the switching action of any additional elec.
trical safety controls using the procedure outlined in
Steps 4 and 5,

7. Set the high limit control according to the design
requirements of the heating system.

8, Set the room thermostat to the desired room tem-
perature

BURNERS

No primary air adjustment is necessary on burners
for natural or propane gases.
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MEASURE GAS INPUT TO BOILER

For proper input, the gas pressure at the burner
manlifold should be 3.5 inches water column for natural
gas and 11.0 inches water column for propane gases,

Measure the gas input <o the boiler by reading the
rate of flow at the gas meter. Be sure all other appli-
ances connected {o the same meter are shut off. The
measured rate of flow in cublc feet per hour multiplied
by the heating value In BTU per cuble foot of the
gas should check with the input shown on the boiler
rafing plate,

If the actual input is within 6 percent of the rated
boiler input, adjust the gas pressure regulator {o ob-
tain the required gas flow. The gas pressure regulator
iz located on the gas valve body, To adjust remove the
regulator adjustment screw cap and turn the adjust-
meut screw clockwise to Increase or counter-tlockwise
to decrease the gas flow,

If the actual input is more than B percent off the
rated input, change orifice sizes,

ADDITIONAL INSTRUCTIONS

Before leaving the job, make sure the unit checks elec-
trically, Be sure the room thermostat is setto the desived
room femperature and that the limit control is set ac-
cording to the design requirements of the heating system.
For additional information on maintenance and opern-
tion of the controls employed, refer to the manufacturer’s
instructions supplied with the controls.

The wiring diagram labe), rating plate, non-combusti-
ble floor label, and operating instruction label must
be mounted on the boller jacket.

BOILER SERVICE
AND MAINTENANCE

The boiler Operating Instructions are included in
this booklet which must be left with the owner, Review
this information with the owner and be sure he receives
all instructions,

WHEN THE BOILER IS JSED WITH A
REFRIGERATION SYSTEM

When the boiler is used in conjunction with a refrig-
eration system, the chilled medium should be piped
in parallel with the bufler with an appropriate valving
arrangement to prevent the chilled water from enfer-
ing the boiler, If the boiler is connected to heating
coils located in air handling units where it may be
exposed to refrigerated air circulation, the boiler piping
system must be equipped with flow control valves or
other automatic means to prevent gravity circulation
of the boller water during the cooling cycle,

CAUTION

e
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PLEASE HANG THESE INSTRUCTIONS NEAR THE BOIER

. START-UP, SERVICE AND MAINTENANCE INSTRUCTIONS
for
WEIL-McLAIN GAS BOILERS

Below, the procedure is outlined for starting your Weil-McLain Boiler including instructions for the care of your heating
system, All mechanical equipment needs ovcasional attention, The boiler should be inspected, cleaned and if neces-
sary, adjusted once a year, We recommend that your serviceman be called as he has been trained for the job and will
have the necessary instruments to check your boiler. This will assure you that the operation of your heating system will

remair :ighliri efficient. Your Weil-McLain boiler will give you a lifetime of heating comfort, if you follow the few simple

suggestions listed on this card.

‘
IMPORTANT ~ The internal use of petroleum hased sealing or cleaning compounds will dsmage your boiler.

FILLING STEAM AND WATER BOILERS

Do not fill the boiler (except for leakage tests) until the
boiler is ready to be fired, CAUTION: Do not add large
quantities of cold feed water to any hot hoilar!

Steam Syutems: The boiier should be filled to the normal
water line and fired for about 15 minutes at a low rate
sqfﬁcient to keep the boiler at st-aming temperature
with the steam vented to drive off dissolved gases (also
see Skimming Steam Boilers),

Water Sytems: The boiler and the entire system should
be filled and heated to approximately 210°F for about 15
minutes to drive off dissolved gases. Before filling the
system, make sure all the system air vents are closed.
Open the hand water feed valve and beginning on the
lower floor, open the air vents (one at a time) until water
starts to flow; then, close the vent, Repeat this through-
out the building unti all heat distributing units are filled
with water, Close the hand water feed valve when the
correct boiler pressure is reached. After the system is in
operation, keep the system filled with water by occasion-
ally opening the air vents allowing any entrapped air to
escape and adding enough make up water to maintain
the correct system pressure. If your system is provided
with a purge vave located in the system return piping,
connect a garden hose to the drain valve 1cated above
the purge valve, Close the purge valve and open the hand
water feed valve and allow the system to purge all air.
Wherp the system has more than one circuit, purge each
circuu't separately by opening each balancing valve one
at a timz, When the system is purged of all air, close the
drain cuck located above the purge valve and open the
purge vaive, Fill the boiler and the entire system to the
correct pressure. Air in the system can interfere with
circulation of water and prevent the heat distributing
units from properly heating,

TO START THE BOILER

1. Bg sure thg main electric switch in the boiler elec-
trical circuit is turned to the off position,

2. CAUTION: Make sure that the manual main shutoff
valve and the pilot valve have been closed for at least
five minutes hefore lighting the safety pilot burner.

3. Remove the jacket door and access panel,

4. Follow the “Starting up Boiler Instructions” on the
ope‘ratmg instruction piate which is mounted on the
Jacket Panel.

217

IF BOILER FAILS TO START, CHECK THE FOLLOWING

, Check for loose connections and blown fuses.

Be sure the high limit control setting is above the
boiler temperature or pressure,

Make sure that gas is turned on at meter,
Be sure pilot is burning.
Make sure manual main shut-off vaive is open.

If the above checks do not eliminate the trouble, call
in your serviceman.

!Ql-‘
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MEASURE GAS INPUT TO BOILER

For proper aspiration, the gas pressure at the burner
manifold should be at least 3.5 inches water ¢olumn for
natural gases and 10.0 inches water column for propane
gases,

Measure the gas input to the boiler by reading the rate
of flow at the gas meter. Be sure any other appliances
connected to the same meter are shut off, The measured
rate of flow in cubic feet per hour multiplied by the
heating value in B.T.U, per cubic foot of the gas em-
ployed should check with the input shown on the boiler
rating plate. If the actual input is within 5 percent of the
rated input, adjust the gas pressure regulator to obtain
the required gas flow. To adjust the gas input, remove
the cap on the pressure regulator and turn the adjusting
screw clockwise {o increase the gas flow or counter-
clockwise to decrease the gas flow. If the actual input
is more than 5 percent off the rated boiler input, change
orifice sizes and again measure the gas input to the
boiler.

SKIMMING STEAM BOILERS

All new boiters and steam and water piping ¢ontain oil,
grease, chips, and other foreign matter. it is essential to
clean new steam heating boilers to rernove these mate-
rials in order to avoid overheating of boiler metai, foam-
ing and priming, and high maintenance costs on strain-
ers, traps, and vents. The boiler installer should use the
following procedure to clean oil, grease, and other im-
purities from the new boiler.

1. Ciose the valve in *
2. Provide a full sizeu s..m line, with valve, from the

Aing steam supply main(s).
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boiler skim tapping and run this line to a convenient
floor drain,

3. Fire the boiler at a low rate sufficient to keep the
boiler at steaming temperature allowing the steam,
along with entrained water and impurities, to dis-
charge through the skim piping to the drain,

4. Feed the water to the boiler as required to maintain
proper water lavel in the gauge glass. It may be neces-
sary to cycle the burners to prevent a rise in steam
pressure above several pounds.

5. Continue' the boiling and skimming process for at
least two hours or until the water leaving the skim
line is clear of all grease, oil and impurities. On un-
usual jobs, the skimming procedure may require re-
peating one or more times, CAUTION — THE USE OF
CLEANERS IS NOT RECOMMENDED!

6, Drain boiler and, while boiler is warm but NOT HOT
and without steam pressure, remove safety valve and
insert a hose nozzle into the opening. Flush all in-
terior surfaces of the boiler with water under fuli
pressure until all traces of dirt and impurities are re-
moved and the drain water runs clear,

7. Replace safety valve; close drain cock, fill with fresh
water to the water line, Start burners and steam for 15
minutes to remove all dissolved gases; stop burners,

8. Drain beiler sufficiently to remove skim piping; plug
skim tapping; refill boiler to waterline,

9. To prevent the return of impurities to the boiler from
new or old piping systems, waste all condensate for
several days or until no impurities are contained in
the condensate. NOTE —IT IS IMPERATIVE THAT
FEEDWATER BE SUPPLIED TO MAINTAIN THE COR-
RECT WATER LEVEL AND THAT A LOW WATER
CUTOFF IS OPERATIVE!

BOILER SERVICE AND MAINTENANCE

Leaks in the boiler and piping system must be repaired
at once. The use of makeup water in large quantities is
undesirable and may damage the boiler after an ex-
tended period of time, If serious leaks occur, stop the
burners and gradually reduce boiler pressure or temper-
¢’ure. Do not attempt to make repairs while a steam
boiler has pressure or hot water boiler temperatures are
above 130°F,

Foaming or priming may occur in a steam boiler and
cause large quantities of water to pass out into the
steam main, It can be observed by violent fluctuations
of water level, in the gauge glass. This trouble may be
caused by dirt, oil, or precipitates in the boiler water,
too high o boiler water level, a high overload on the
boiler (i.e.,, the sudden release of boiler steam pressure
into the mains by action of fast operating valves), or the
addition of too much boiler water treatment. With seri-
ous foaming or priming, stop the burners and decrease
boiler load, Then alternately blowdown and slowly feed
fresh water several times, If trouble persists, it may be
necessary to skim the boiler one or more additional
times. '

Any prablem in regard to iarge amounts of makeup water,
extrermy foaming or priming, scale in the boiler, or in-
ternal corrosion or pitting, should be referred to a com-
pany specializing in boiler water chemistry. DO NOT try
“Homemade cures” or boiler “patent medicines” on the

market under various trade names, or serinus damage *o
the boiler, personnel, and property may result,

Frequently check the boiler water level in the gauge glass
of steam boilers, and check the boiler operating pres-
sure of steam or water boilers. Test the low water cutoff
by opening its blovidown valve to remove dirt, rust, and
sediment, and observe that burners stop as the water
level approaches the bottom of the water gauge glass
{gauge glass on steam boilers only).

On steam boilers, open the water gauge glass blowdown
valve and blow clear; close blowdown valve. If water
gauge glass leaks or breaks, close both gauge glass
cocks and repair; open gauge cocks after repairing.

Periodically, check the seal afforded by any gasket in-
stalled on the boiler or heating system (i.e,, heater, heater
opening cover plate, circulator, etc.). If necessary, thor-
oughly tighten all boits to restore the water-tight seal.

Periodically test boiler safety or relief valve to make sure
it opens at the proper pressure, Make sure that the valve
reseats and does not leak. Replace any defective or
leaking valve.

Periodically check and if necessary, clean the boiler
flues. The frequency of cleaning will depend upon the
fuel uses, the flame adjustments, boiler temperature,
draft conditions, and other job factors, Protect tht; bur-
ners and controls from dust and dirt during cleaning.

DO NOT DRAIN BOILER during periods of shutdown un-
less heating system is exposed to freezing temperatures,
On steam boilers, open boiter blowdown valve and flush
till clear while under steam pressure. On water boilers
open boiler drain cock to remove impurities that have
settled to the bottom of the boiler. Refill as required to
correct water line for steam boilers or the correct pres-
sure for water boilers, Turn off all electrical power con-
nections to the boiler and its auxiliaries, Clean all car-
bon, rust, and other deposits from the fire-side of the
hoiler heating surfaces in order to protect the boiler
from the corrosive action of combustion deposits (see
Cleaning Boiler Heating Surfaces), If the water side of
the boiler must be cleaned or inspected, open the blow-
down valve and drain the boiler. Hose the inside of the
hoiler with high pressure water to remove sludge and
sediment, flush again. Replace plugs and jacket panels
when all traces of sludge and sediment have been re-
moved. Dry insides of boiler thoroughly, or refill with
fresh water and heat to release dissolved gases (see
Filling Steam and Water Boilers). Repeated draining and
filling of the boiler and/or the heating system can lead
to the same consequences as adding too much makeup
water—this is mainly true where the makeup wate;r is
"hard"” and the same precautions must be used as indi-
cated in an earlier paragraph under column heading
Boiler Service and Maintenance.

SHUT DOWN OF BOILER

1. Turn off main electric switch in the boiler electrical
circuit,

2. Close manual main shut-off gas valve,
3. Close pilot valve.

4. Open the boiler drain cock to remove impurities that
may have settled to the bottom of the boilter; it may
be necessary to drain one or two gallons of water
until all traces of sediment are gone, Refill the tgoi]er
to the proper water level or pressure (see Filling
Steain and Water Boilers). Boiler water does not have
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to be crystal clear for proper operation, but should
be free of any sludge or sediment.

5. During severe winter weather have heating system op-
eration checkad perlodically or thoroughly drain your
‘heating and plumbing systems.

CLEANING THE MAIN BURNERS

At the start of every heating season, it is most advisable
o inspect and, if necessary, clean the main burners of
any dust or lint or any other foreign particles that may
have accumulated in the burners. To clean the burners,
attach a piece of metal tubing to the hose end of a
hand air pump (or tire pump). Bend one end of the metal
tubing to form a 90 degree angle and pump air through
the openings at the top of each main burner. If the main
burners can not be properly cleaned in this manner, it
gill be necessary to remove and thoroughly clean the
urners,

CLEANING BOILER HEATING (fire-side) SURFACES

At the end of every heating season, it is advisable to
inspect and if necessary clean the flues in the boiler.
Soot is an eifective insulator and prevents the hot gases
from heating the boiler water as efficiently as possible,
Normally this boiler will be cleaned from the top as
described below,

1. Remove the top jacket panel of the boiler,

2. Remove the cleanout opening cover or the flue open-
ing cover at the top of the boiler sections,

3. Remove the burners, if not already remioved for clean-
ing, to avoid brushing soot and dirt into the burner
openings or extinguish the pilot and cover all the
main burners with heavy papers,

4. Insert a wire flue brush vertically through openings
between sections and scrub all flue surfaces vigor-
ously.

5. Replace the clean burners or remove papers which
covered the main burners,

6. Replace the cleanout opening cover making sure the
original gas-tight seal is maintained between the
cover and the boiler sections.

7. Replace jacket top panel.

8, Sturt the boiler according to the procedures outlined
in these instructions under column heading “To Start
The Boiler”,

WATER BOILER CONTROLS

CIRCULATOR CARE:

Never opara.s the circulator without water,

A. Follow tubricating instructions on circulators that are
provided with oil cups or oil holes,

B. Follow venting instruction on circulators with water
lubricated bearings which require no oil.

BOILER PRESSURE: The initial fill pressure of the boiler
and entire system should be according to the design re.
guirements of the heating system {in general, the fill
pressure for most heating systems would be to 12 pounds
per square inch), When the system is heated to the limit
control setting, the system pressure may rise up to the
relief valve opening pressure. Normal system pressure
will fluctuate between the fill pressure, when the sys-
tem is cold; and rise to maximum pressure {just below
the relief valve opening pressure), when the system is
hot.
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BOILER WATER TEMPERATURE: Modern hot water heat-
Ing systems with “closed” type expansion tanks may
operate at water temperatures up to 250°F, The high
limit control must be set according to the design re-
quirements of the heating system, during severe winter
weather, you may find that this temperature setting
need to be raised or lowered depending upon character-
istics of your system,

COMPRESSION TANK: Compression tank is employed
with hot water heating systems to accept the increased
water volume which results from heating the system
water, The compression tank on a closed hot water heat-
ing system should provide adequate pressurization under
all system operating conditions, Frequent opening of the
pressure relief valve can be the result of an undersized
compression tank because provisions for the necessary
expanded water volume has not been provided, Compres-
sion tanks may be of the open, closed, or closed dia-
phragm type.

Open Type Expansion Tank: Open type expansion tanks
are located above the highest heat distributing unit in the
system usually in a closet or attic space and equipped
with a gauge glass and an overflow pipe to a drain, The
open type expansion tank and drain piping should not be
located in any area where freezing temperatures could
occur.

Closed Type Expansion Tank: Closed type expansion tanks
are welded pgas-tight and are usually located just ahove
the boiler but may be located at any point in the heating
system, In order to utilize the buiit-in air elimination sys-
tem on the boiler, the closed type compression tank
must be piped to the air elimination tapping on the
boiler. When the system is initially filled with water, a
cushion of air is trapped within the tank and this air
cushion is compressed to provide the initial fill pressure.
When the system is heated, the expansion of the system
water further compresses the air cushion and provides
the additional space required for the additional water
volume, A rapid increase in boiler pressure with frequent
cpening of the pressure relief valve during warm-up of
the boiler and heating system usually indicates a "wa-
terlogged” compression tank, Your serviceman should be
called to correct this condition by partially draining the
comptession tank to again establish an air cushion,

Closed Diaphragm Type Compression Tank: Closed dia-
phragm type compression tanks are welded gas-tight and
a rubber diaphragm is employed to separate the air
cushion frorm the system water, The closed diaphragm
type expansion tank may be located at any point within

‘the heating system but is usually located as close to the

boiler as possible. Where a closed diaphragm type ex-
pansion tank is employed, an automatic air eliminating
device should be installed in the air elimination tapping
on the boiler to provide system air control. Before the
initial fill of the heating system, the closed diaphragm
type compression tank should be charged with air (by
means of a tire pump) to a pressure equal to the initial
fill pressure; the tank pressure may be checked by means
of an air pressure gauge. As the system is filled, water
will not enter the tank until the system pressure exceeds
the tank charge. When the system is heated, the expan-
sion of the system water causes the diaphragm to flex
and further compress the air cushion and additional
space is provided for the additional water volume, Since
the system water is separated from the air cushion by
means of a diaphragm, absorption of the air cushion by
the system water is eliminated.
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PLOAY TYPE AIR VENT: If your system is equipped with a Float Type Air Vent(s)
which automatically expells air from the heating system, when the system is filled
with water, loosen cap A slowly so that particles of dirt or scale are not deposited
on the valve seat by the escaping air, Should dirt or scale lodg~ on the valve seat
causing it to leak, remove cap and push the valve core B in by hand to permit
water to flush the valve seat clean. Release the valve core quickly and replace cap.
For normal operaticn and venting, unscrew the cap at least two turns,

’

PRESSURE-TEMPERATURE-ALTITUDE GAUGE: This gauge indicates the boiler pres-
sure In pounds-per-square-inch and in feet of water column (altitude) above the
boiler by the moveable hand. The fixed hand may be changed to indicate the proper
position for the moveable hand on manually filled hot water heating dystems, For
those systems with automatic fill valves, the fixed hand is usually teft at the zero
setting. The third hand indicates the boiler water temperature in degrees fahrenheit.

WATER RELIEF VALVE: Check the relief valve at least once a year by pulling the
handle and allowing a smalf quantity of water to flow. Be sure the relief valve re-
seats properly and is entirely free from seepage. If the relief valve sticks or appears
to be clogged, it should be repaired or replaced immediatley. The relief valve outlet
should pe piped to a floor drain or near the floor. The relief valve discharge must
not be piped to any area where freezing temperatures could occur.

STEAM BOILER CONTROLS

BOILER PRESSURE, Steam boiler pressures may range up to 15 psig maximum, but
in normal service usually will not exceed 12 to 13 psig and may be much less, possibly
operating under vacuum conditions at certain times, The compound gauge used for
steam boilers indicates steam pressure in pounds per square inch (psig) and boiler
vacuum in inches of mercury (hg).

CLEANING LOW WATER CUT-OFF. Accumulated sediment in the low water cut-off
should be flushed out through a blow-off valve provided for this purpose at least
once each month of heating system operation.

CLEANING THE GAUGE GLASS. This may be done by closing the lower gauge glass
cock and carefully opening the petcock below the glass to blow water and sediment
out «f the gauge glass by steam pressure. Then slowly open the lower gauge glass
cock, allowing a small amount of water to flush out through the open petcock. Close
and fully open the lower gauge cock. The water level should immediately rise to its
proper level, If gauge glass breaks, close off both gauge cocks and loosen glass
retaining nuts to remove gauge glass, Replace broken gauge glass with new gauge
glass made of heavy pyrex. DO NOT USE THIN WALL GLASS TUBING!

-

CHECKING THE SAFETY VALVE. The safety valve should open at 15 psig to prevent
excessive boiler pressure. Manually open the safety valve once each year by pull-
ing the valve lever or handle and allowing a small amount of steam to escape. This
will help to assure proper operation of the safety valve if boiler pressures reach
15 psig. Be sure that the valve reseats properly and does not leak steam. If the
safety valve sticks or appears to be clogged it should be repaired or replaced im-
mediately by your serviceman, Side outlet safety valves should be piped to a floor
drain or near the floor.
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INSTALLATION & OPERATING INSTRUCTIONS
FOR
TYPE EG & EGH BOILER WITH HONEYMELL Q179D
PILOT AND RA89OF PRIMARY RELAY

1. Remove standard pilot burner and install Ql79D electronic pilot
in its place using the thermocouple, pilot tubing, and mounting
screws furnished with the boiler.

2, Mount Q270A sub-base on adjacent wall, close to the boiler,
Do not mount on boiler jacket.

3. Wire from sub-base to boilier controls and fused disconnect in
accordance with diagrams on reverse side of these instructions.
NOTE: All wiring must be installed in‘-accordance with the

requirements of the National Electrical Code or Canadian
Electrical Code and any additional national, state, or
local code requirements having jurisdiction. All safety
circuit wiring should be N.E.C. Class 1.

4. Mount RA890F and its cover to sub-base after wiring is completed.

OPERATING INSTRUCTIONS

Refer to operating instruction plate on boiler and follow directions.

SEQUENCE OF OPERATION

On a call-for-heat by the controller, terminals 3 and 4 are energized.
Tf the pilot flame is proven, terminal 4 is de-energized and terminal
5 is cnergized powering the main gas valve. Normal operation will
continue until a nommal shutdown caused by high limit, low water, or
operating control action. Loss of pilot flame signal during opera-
tion will result in de-energizing the main gas valve circuit, and the
control locks out in 15 seconds. If the pilot flame drops low eonough,

the thermocouple will drop out shutting off the pilot gas (100% safety o

shutoff). PFollow normal lighting and startup procedures, and then
reset the lockout button on the RA820 control.

== OVIR FOR WIRING DIAGRAMS =-- 921 FPorm No. §&0-111m~151
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INSTALLATION DETAILS
M:DONNELL No. 64 Low Water Cut-off on Steam Boilers

(Maximum Boiler or Body Pressure 50 psi)

For ANl Cast Iron Boilers with
Water Glass in Front Section

17 Steam

H‘ Equalizing Pips

*
McDonnell
No. 64
Low Water

Cut-off

Cut-ofy 1" Blow-off
Level for Cut-off
Chamber

1" Water
Equalizing Pipe

1. Connect 1" steam equalizing line to any available open-
ing in the boiler other than the steam flow line.

2. Connect 1" water equalizing line to tapping in the front
section of the boijer, It boiler manufacturer has not pro-
vided a specific tapping, it is recommended that a 1 tap.
ping be made in the front section 6” balow bottom of the
water glass,

3. Cut-off line on No. 64 float bowl should be set at ap-
proximately 14* of water visible in the gauge glass,

4. Install separate blow-off valve for draining and testing
the low water cut-off.

For All Boilers with
independent Water Columns

17 Steam
Equalizing Pipe

McDonnell
No. 64
Low Water

/ Cut-off

1" Blow-off
for Cut-ofé
Chamber

1" Blow-off

1" Water Equalizing Pipe

1. Connect 1” steam equalizing line to water column equal
izjng pipes as illustrated,

Z, Connect 1" water equalizing line to water column equal-
izing pipes as illustrated.

3, Cut-off line on No, 64 fioat bow! should be set at ap-
proximately 14 “ of water visible in the gauge glass.

4, Install separate blow-off valve for draining and testing
the low waiar cut-off,

IMPORTANT

Test the No. 64 before turning it over to owner. Turn on the burner. Open the blow-off valve, causing
. the water line in the float chamber to drop, When the float drops to below the low water cut-off point,
Y5 M1 the burner will shut off and the alarm (if used) will be actuated.

R Instruct Briler Attendant to flush bowl once a week during the heating season,

Schematic Wiring No. 64

Electrical Ratings:

(Underwriters Listed)

Low Water Level
Burner Off—Alarm On

o 111 M G
Cut-off Toiminals . To Burner Line AMPERE RATING
& "
; Water Leve! Normal Motar Duty 115V.AC. ] 230V.A.C,
) Burner On—Alarm Off Full Load 24 37
(OK+)) To Alarm Locked Rotor 44.4 22,2
ﬁ {f Desired H
: Line 115 or 230 V.D.C.-57.5 VA
Alarm Terminals G piLoT puryil1dor .D.C.-67.

1115 or 230 V.A.C.-125 VA

Bullstin No, 1.64A
Printed in U.S.A.

McDONNELL & MiLLER ITT

3500 N. Spaulding Avenue, Chicago, lllinols 60618
Tel: (312) 267-1600
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INSTALLATION DETAILS
MDONNELL No. 64 Low Water Cut-off on Hot Water Boilers

(Maximum Boiler or Body Pressure 50 psi)

For either cast iron or steel hot water heating boilers,
McDonnell No. 64 Low Water Cut-offs can easily be in.
stalled with 1” piping by following one of the drawings
and instructions on this page. The purpose of the No,
64 is to stop the burner in event of a low water condi.
tion. Therefore any location of the No 64 above the
lowest safe water level established by tive boiler manu-
facturer is suitable,

3 BRI
T Vertical Riser to Radiation
or Compression Tank
-
| No.64 [ __
Hot Water

Boiler 4

=

Note “‘B"

Connect the upper equalizing pipe to the riser going to
the radiation or to the compression tank.

Connect the lower equalizing pipe to any available open-
ing in the side of the boiler.

—

Available Opening
i / in Top of Boiler

No.
Hot Water 64
Bciler "
h
. -
Sea
Note “B"'
An aiternate method of instaliat®h is to con-
nect the upper equalizingipipe infv on gvailable
opening in the top of t iler catog in

the above drawing.

Caution — If this method g Ales Sve No.WW-
should be installed below the sop qtho Doiter
as shown. if the No. 64 is locajed ebove the
top of the boiler an air pocket will be greated;,
the cut-off will stay in the “off" position and
the burner will remain ‘off.”” An air vent must
be instailed at the top of the upper vertical
equalizing pipe to eliminate the air pocket. .

Note “A" — If no opening is available in the side of the boller,
connect the lower equalizing pipe into a tee at the drain connec-
tion, or into the return line.

Note “B"” — Where it is necessary to drain the equalizing piping
and float chamber, a drain valve may be installed in a vertical pipe
below the lower equalizing piping ¢ross connection.

-

Vertical
Riser to
Radiation

———r-

Hot Water
Boiler

Still another alternate method of installation
is to connect the upper and lowar equalizing
pipes into the riser supplying the radiation.

Caution— The horizontal upper equalizing pipe
should not be above the horizontal run of the
riser, If such an installation should be made,
an air pocket will be created, and an air vent
would be required to eliminate the air.

For wiring diagram and electrical ratings see other side.
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R: N. BENRMANN and ASSOCIATES, we. o

manu/acturea ' ﬂgmu ® 4173 HOFFMEISTER AVE,
® g7, LOUIS. MISSOURI 63129

HEATING ~ AIR CONDITIONING ~ SOLAR PRODUCTS

TR T o P LI RIS AR
Janusry 5, 1978
1}
SUBMITTAL B

JOB: Stephens College Visitors Center

Columbia, Missouri
ENGINEER: Lewis 1), Freedland

Minnespolis, Minnesota ’
CONTRACTOR: prummond Officer ‘jechanical Contractors

f

Columbia, Missouri

SUBMITTED BY: Riback Supply Co.
Columbia, Missonri

e

Juantity Description

1 Weil-McLain ECGH-105-%
Submittal S-5511-A,

Matural Gas Tired llot Water Boiler.
Schematic Wiring Magram “o. SHn-5511-A

Gas Train Piping Diagram Xo. Cp-58811-A
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- N
MANUAL MAW { ‘M i
CAS VALV . .
| én’b"uww' L f
" ’ p/ rap G -1 '
i, g | P A T
. Pid ’, 14 N 8 ey
J“".’ ””-” :), ﬂ’w : -~ ]nq ot
—— :‘.‘.‘ (4 » ;{ : ~ ‘ L 4 :”/
I c— N GAS SUPPLY ! ' GAS supm.v.\_s‘ ‘ e
23 (- 11 Hy ',,: : s O
*}w ! (\D 51 RETURN | - S RETURN » i
i {I I WEATER FOR/|L 7=~ TToe e Tem § | Henter roR i
{. L I Peorverapatot JUNM ¢ SN STEAM DOILER j1~ . . ! STEAM BOILER QPP foitine -1 VA |
o~ b2l ! L w Sl L T i
‘ - o= 24 -ILEFT SIDE g gl doarance,  FRONT RIGHT SIDE. »;
DIMENSTIONS P H
B D - SHECHEGY !
EGH GAS BOILERS i L Ned .
30~3/32 10 46-3/4 I
TYPE INLET GAS [GAS DURNER | A.G.A. 21'13%18\' NET I=B=R RATINGS |
or PRESSURE MANIFOLD INPUT OU'I‘}PUT SQUARE h
GAS REQUIRED PRESSURE M.B.H. M.B.H FEET WATER 3!
INCHES W.C.JINCHES W.C. tEem STEAM M.B.H. |
]
Natural 7.0 3.5 450 360 - 313,90 i
NET . A.S.M.E. | SUPPLY RETURN DRAFT MINIMUM i"
. | SQUARE BOILER |WORKING | OUTLETS | INLETS HOOD CHIMNEY &
| FEET H.P. |PRESSURE | NUMBER & [ NUMBER & | ouTLETS | BREECHING
l WATER P.S.I.G. | SIZE SIZE NO.s& SIzE| ST2ZE i
l 0" .00,
2,085 10.8 30 Two 3" Two 2k" One 10" (Min.) .
DESCRIPTION QrY.]l  MANUFACTURER PART NO. i
Electronic Control System, including: 1 [Weil-McLain i;
Prewirned Control Pancl )| Weil~MeLain I
Flame Safeqguard Control 1 Honeywell RABYOF .
Flame Safeguard Control Mounting Base 1 Honeywall Q2707 -
Electric Pilot Burner w/Ignition 1 Honeywell Ql79cC
Eleytrode and Flame Rod I
Tgnition Transformer, 120/6,000 Volt 1 Honeywell : ;
Flam» fnd Wire 8 1*t. [Thermo Wire Co. 20XE 7/28 :
Ignition Cable 7 L. [Fleactrie Anto. Lite PN100474 .
Cobination Pilot Solenoid Gas Valve and 1 Maxitrol c400Y ;
Pressure Regulator, 1/4" N.P.T.
Fuse llolder 1 Bussian HKP~1iH i
Fuse, 15 Amp. ' 1 frussman MTH-G '
Indicating Lamnps: 4 Weil-MeTain ' ’
1. Power On - White ;
2. Ignition On - Yellow
3. Gas Valve on - Blue
4. Ylame IMailure - Red
Terminal Block 1 cCurtis Company Typre WD :
. . R “‘m";’. U anﬂ '
BOIIAER I'J()o l‘uH““‘].()‘)”lV , , .!‘i :“ ;’.E,;Ez’mt’nqs\‘ '
Jon SLophens Callege Vinditor Center Pl mypsowic oavisian
Columbida, Minsour: ALK MicHicaN CitY INDIANS
DATE December 28, 1977 228 Nor, 8=85011-R __i

AL TN L Y A A DLPIINETR THALL LY % s 8 S 1IN A TRT It T ¢

T AR VAR b s
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Installations",

2, Alarm ball to ring for flamo failgre,

DESCRIPTION oy, MANUFACTURER
Tespglne Switeh, SPST 3 McGil1l M{y. Co. 3190-0003
/“»u Prosemre Reliol Valve (set to ro)iceve al ] Watis 330
' n ps16), /4"
Conponned- v ros: 1|N1Tnmpu\n(nlo~Fnudo (0100 1 Marshalltown Pig. 117
patg, 400 =0 0%, Ay Bial)
High Tepperature Limit Control 1 whito~Rodgers 11C19
Low Watoery Cut-0ff 1 MeDonnell-Miller No. 64
Combination Gas Control Valve, including 1 Robeytshaw T000ERHC
Automatic Gag Valve, Threo Position Manual
Gas Cock Knab, Gas Prossare Regulator,
* Pllot Filter, Pilot Adjustment, and Pilot
shut-0f¢, 1" % 1"
Thermocoupla, 48" 1 | Honeywell Q309n \
Safety Pilot Burner (Thermally Supervised) 1 [ Honeywell 0337
“Control Transformey, 120/24 Volt, 40VA 1 Basler E~-8982~AC~D46
Alarm Bell and Transformer 1 } Faraday 504/9214 ‘
Safety Solenoid Cas Valve, 1" N.P.T,, 120 Vo]& 1 General Controls K3A .
[}
|
. X ‘
NOTES; 1. Control system complies with factdry muthal requirements for "Sfandard Risk

-t
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ng&nt: R, A, Behrmann & Assoc,, Inc, No., §=H511-A
st. Lowis, Minsouvid
Re: DL O, No.o 2320
Contracior: Lrumnond Officer Moch, Co. Date:  Decomber 29, 1977
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Solenoid )
Combination safety Q
Gas Valve 1 .
\\ . Va-ve Main Burners <
\d 5 ; A N M m
. o <
- —. [
Natural : ¢ o —
Gas Supply > el A
Z I
Electronic Hain Burneg, 7 x =
Pilot Gas ManifgldX o c
%, 4 < :
£ ‘%u =
5 &
T p) x
A O
i Aw, o ~
m () pilet e >
. £ {1 Burner %A ¥ _
Thermocoupl 2 _ “ ¢ © o N §
. . . i -
Combination Pilot E
Solencid Valve & o
Regulator m m ¥
Z A
3 :
= y
z! %
> e
A “
= = ]
. SCHEMATIC GAS PIPING DIAGRAM = e
. =
=
NOTES: 1. Refer to Submittal Record No. S- 5511+ for size and part nuxbers of gas controls. ~ =
>~ o5
2. Iniet gas pressure to be 7" W.C. tc 14" W.C. = I8
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. Honeywell

THESE GAS PILOT BURNER ASSEMBLIES

+ PROVE THE PILOT FLAME ON INDUSTRI-

AL OR COMMERCIAL GAS OR GAS PILOT
IGNITED OIL BURNERS.

0 Utilize the flame rectification principle.

0Q179C is a combination pilot burner and
rectifying flame rod flame detector. It also
includes an ignition electrode, making it suit-
able for applications requiring interrupted or
intermittent electricaliy ignited gas pilot.

0Q179C may be used with Q624 solid state
spark generator or other suitable ignition
transformer.

0 Q179D has a thermocouple adapter in place
of the iynition electrode and is suitable for
use on continuous (standing pilot) burning
pilot applications.

0 Q179D may be used with a Q309 or Q340
thermocouple or Q313 thermopile generator.

0 Primary aerated type burner equipped with
a stainless steel target to stabilize the flame
and provide correct flame rod area to ground
area ratio for maximum flame current.

0 Kanthal electrode(s) are mounted in ceramic
insulators.

1 Side or end mounting brackets available.

0 Dual and single wing burner targets are
available.

0 The Qi79C and 1D are functional replace-
ments for the Q179A and B, respectively.

G Flame rod, ignition electrode, and their

“insulators are factory installed and adjusted

for proper operation. No field adjustment
required.

J.B.
REV. 877 (.03)
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MODELS: THERMOCOUPLE FOR Ql79D. Order a 0309 or
Q179C Miniature Rectification Pilot. Includes ignition Q340 thermocouple or Q313 thermopfle, Screw
electrode for intermittent or intervupted ignition thermocouple or thermopiie into adgpter, using
applications; use with Q624 sclid state spark attachment nut with thermocoupls or thermopfle,
gonerator of other suitable ignition transtormer, REPLACEMENT PARTS:

Includes natural gas orifice, Orifices

Q179D Miniature Rectification Filot, Thermocouple Part No. 388146AF, for natural gas single wing
adapter is furnished in place of ignition slectrode target, .024 inch [,61 mm] diameter.
for uss with Q30% or Q340 thermocouple or Part No. 388146AG, for natural gas double wing
Q313 thermopile in continuous pllot applications, target, ,026 inch {.66 mm] diameter.
Includes natural gas orifice,

MOUNTING: See Fig. ' for mounting options and aiec on b
burner target configurations, Sce Fig, 2 for mounting Ban e Tanaer PonL VS ARy
dimensions, 1Y%

BURNER: Primary aerated. Stainless steel target provides

L SRR S
A0 @ . R
correct flame ground. Correctly positioned flame {LI@ ; %@

slectrode (and ignition electrode with Q179C) are Ko MouNT- it :.;“.'.“r';‘.?,% L‘é“‘f«‘r’
furnished with each burner, The pilot burner has 3 FroNT Moo A

o — e
targst configurations--cual wing, single wing right- 3,@1 ‘@ o B
hand, and single wing left-hand (Fig. 1). Single wing , ‘ ‘

targets are for use with Q179C only.

b

TARGET WINGSPAN: Single wing—13/16 inch [20.6 a178c oNLY
m]; Dual wing—1 inch [25'4 mm], exospt 2 inches AOLE wu% MaNT HAND TARGET Lé‘,“:‘:‘%ﬁ:‘;‘;uﬁ"""‘:' HAND TARGEY
{50.8 ram] on Q179C1074 and Q179D1032, = RS
TYPE OF GAS: Natural; for LP gas order LP orifice {e@nqg ot - I
saparately (see Accessories), <2 ,
NATURAL GAS ORIFICE SIZE: ,026 inch [.66 mm] AL i sanaer Sfuif;}?@;uu:r'mmumv
diameter for dual winy target or .024 inch [.61 mm) ===n
diamater for single wing target, {é G}m wh : a
ELECTRODE(S): Kanthal. e
ELECTRODE lNSULATOR(S)I Ceramic, Srm%u m'}'(’mmu TARGEY BRI m%m‘ HAND TARGRY
MOUNTING DIMENSIONS: Ses Fig. 2. S W =]
UNDERWRITERS LABORATORIES INC. COMPO- " SANL @9@2@_
NENT RECOGNIZED: File No. MH9928, Guide !

No, MCUR2Z. HO. § MOUNT--L T Sy v?u unmnnmv
CANADIAN STANDARDS ASSOCIATION CERTI- RAERR e o vararr ALY ey
FIED: Fils No, LR29652; Guids No, 140-A-2, ."’ L] °hL

AMERICAN GAS ASSOCIATION DESIGN CERTI-

NOYAI‘ MOUNTING NUMBIER DESIGNAYES ROTH BRACKEY TYPE AND

FIED: Roport No, G-140-1-4, CONFIQURATION. DRSCAIPTION REFEARNCE S2iR1 IS
THERMAL RATING: 580 Figv 3‘ FROM ITACKNOF Iuanlq’ARﬂ’ (FTICH REFLREN _,f,“ "res
INLET FITTINGS: 1/4 inch compression coupling FIG. 1-MOUNTING CPTIONS AND BURNER TAR-

factory-hnitalled on all models, For other available GET CONFIGURATIONS.

fathrugs, © 59 Aooe:m!n. (continued on page 3)

WWEN PURCHABING F’tE?LAGEMENT AND. MODE HNIZATION FRODLCTS FROM YOUR TRADELINE
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE S8HEETS FOR
COMPLETE ORDERING NUMBER, OR SPECIFY~

1, MODEL NUMBER, 3. Q309 OR O340 THERMOCOUPLE

2 TVPE OF BURMER TARGET AND OR Q313 THERMOPILE FOR Q170D.
MOUNT BY MOUNT NUMBER. 4, ACCESSORIES, IF 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 8ALEE OFFICE (CHECK WHITE PAGES OF PHONE DIRECTORY),

2, REGIDEMTIAL DIVIGION CUSTOMER BERVICE
HONEYWELL INC,, 1885 DODUGLAS DRIVE NORTH
MINNEAPOLIS, MINNESOTA 58422 {912} 542.7800

N COANADA~HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2V8)
INT:RHATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD. y

ORIGHINAY FAGE 1§

23 OF ponn OUALITY,



ACCESSORIES: Electrode Connectors--must be ordered sénarately.

High Temperature Cable—over 125 F [52C]. Straight or right angle spark plug =+ slertrode
Flame rod lead-Part No, R1298020 (specify connectors can be obtained at any eutomdtive
length), rated at 400 F (204 C]). store (2 required),
Ignition lead -Part No. R1061012 (specify length), Part No. 37356, female Rajsh connector can be
rated at 350 F {177 C]. used as alternate (2 required).
LP Orifice—for both single and dual wing burner Bleed Burner Clip— '
targets. Part No, 388146KD, .016 inch [.41 mm) Part No, 389860-2, Two installation holes pro-
diameter, vided on mounting bracket, ,
o 220 a179c {r "m"""’:i anec g . W"""";
N Xmmo IND quummo 5?1":53 % 108 Mxmmo g?ﬁ:' :
T S st - § - W S —- 4
— -y 7:::¢&$m. T NEER e et e
A « YN 1'“ LY
SRACKET '“ﬁ‘ W o 3 7" ‘i‘" .
[11%]] i1 “!."
] i 1ed } i
! ||x?l e [ i 4 t
i l ,..L A :J v 1 & o H
1e . .uu ll‘;‘!l & 'l‘ "“}‘—J -
3\'}‘2:“’ :533:""” i " .T. IIHI ,.", uownmwusm Tncrk;u.cr uu: - fen
o i el | (LIS &::I'm
/A OUAL WING YARGET, REAR MOUNT SHOWN. "y ] Heusin
wffmﬁﬁl AND ATTACHMENY NLT MUST BE 2RDERED A JINCHES {$0.80 mm) OW Q119C1974 AND QI 76D1008.
A mcvaogu HAVE MALE END$ F(IR CONNECTION 1O FEMALE % :::“:::::::::;;L:::::):.:?::mm nria
FIG. 2-APPROXIMATE MOUNTING DIMENSIONS, IN INCHES [MILLIMETRES IN BRACKETS], AND AR-
RANGEMENT OF PARTS.
#ILOY QUANER TARGRT plete Ordering Specification numbers cross referance
oor s AREA: to the meial-stamped identification numbers on the
FLAME ROD: IGNITION ELECTRODE: deviaes. B T
1778 F {948 C) 1773 F (988 €) 0.5. NUMBER ADENTIFICATION '
N v m— S. NUMBER®
: Q176C1008 Q178C D1 XXX
‘ Q178C1017 Q179C K3 AXX
e , Q179C1025 Qizec L4 XXX
% ' Q179C1033 Q17ec D7 XAN
~~~~~~ '»n e Q178C1041 Q176C D8 XXX
Q178C1068 Q178C L10 XXX
:nscm Q170C1066 Q178C K11 XXX
omrice, cemamic | _Q179C1074b | Q178C DY XXX
400 ¥ 428 <3 4 looo¥ (sa7c) 'THERMOCOUMLEK: Q17001008 | Q17D D1 ___ XXX
v — i Q17001016 | Q1780 D7 ___ XRX
F!3. 3-MAXIMUM TEMPERATURES, Q17001024 Q17eD DS XXX
NOTE: All models have an identification number (not Q178010320 Q170D D1 XXX
O.5. number) stamped in the bracket to indicate -
(1) model number, (2) burner tp style, (3) mounting SXXX will be the dete code.

brackat styls, and (4) date code. The following com- bwith 2 inch (60.8 mm] wingspan dual wing tatget.

Follow tnstmdou provided by b'mnmmmw
it available. If no instructions are furnished, u» tleo

llnmll-rmmbonmlmd cxporlmccd

following recommendations. o
serviceman. o
2. Turn off gas supply before installing Q179. MOUNTING
3. Disconnect power supply to flame safeguard The Q179 side and end mounting brackets have 2
relzy before beginning installation, ) ) holes for mounting. These 2 holes are threaded in the
4. Conduct a thorough checkout when installation end mounting bracket to acospt 10-32 UNF scxewn.
is completed. (Screws not furnished.)
60-2359-3

234




ST T

The pilot must bs mounted rigidly in an upright or
nearly upright position. Tilt from vertioal must not ex-
osed 15 degress. The pilot should be positioned where it
will ignite the main burner under all normal pressures
and ambient conditions,

All models coms with a factory-installed 1/4 inch
compression coupling inlet fitting,

QAS PRESSURE REGULATION

Use a pretsure regulator in the line supplying the
Q179 pilot, Do not exceed a maximum gas pressure of
8 Inch water column. The minimum gas pressure must be
;"iinch water column to assure reliable lightoff of the main

me.
INSTALL THE Q179

Install the pilot so pilqt flame has full contact with
the gas stroam from the main burner heads or jets.
The pilot should fire in the same direction as the draft
at the mounting point, rather than at right angles tc the
draft, Keep the pilot burner below or behind the main
burner so that the burner frame and refractory will help
protect the pilot from radiant heat. Location of the

.

~pllot in the secondary airstream will also provide con-

s!derabla coolinq.

'Pho flamu rod iqnition oleottode and their insula-
tors are NOT fiold adjustablo. Any attempt at
adjustment may result in oracked insulators which
will roquire complete pllot burner changeout,

DO NOT INSTALL THE-Q179~

~where ambisnt tempseratures exceed those specified.

—where excersive draft turbulence may bend the
pilot fiarne away from the main burner or flame
electrode,

—~where the fgnition elsctrode is within arcing dis-
tance of any metal othor than tha pilot burner target,

~where the fiame electrode contacts any metal part
~f the installation,

~witese the fiame slectrode is closer than 1 inch
"~ 4 mn] from a radisnt refractory.

e o0 < tAMONNUIPLE OR THERMOPILE(Q179D)
cont rermocouple or thermopiie into thermo-
vee g ader oand tighten (Fiq 4.

gwmm

L

": ffiff
1y

il-u S T

F 4-THERMO JOUPLE |NSTALLED ON Q179D.
WIHING

v HC(“V?TL!!ut power suply bofora connocting wiring

: § ¢~ pravent eloctrical shock or equipment damage.

All wiring must comply with applicable codes and
ordinances.

High tension wire, of a type found acoeptable by a
nationally recognized testing agency, must be used for the
wiring to the ignition electrode. High tension wires
should be rated electrically equivalent to type GTO-10
and should be good for the temperature and humidity
encountersd in the application. If the ignition lead is
exposed to high temperaturs, 125 F [52 C], use
Honeywell ignition cable, rated at 350 F [177 C], ox
equivalent. See Accessories.

For wiring between the “F* terminal of the flame

safeguard primary and the flame electrode, use wire with

moisture-resistant insulation, Number 14 single-
conductor TW wire is adequate, However, those portions
of the leadwire ¢xposed to temperatures over 125 F
[52 C] should also bs heat-resistant. For both heat.
and moisture-resistant applications, use Part No,
R1298020 Cable (rated at 400 F [204 C] continucus
duty), or equivalent,

Run a ground wire from the pilot burner to the relay
to assure a continuous, unchanging ground. Run ground
wire from pilot burner bracket to “G" terminal on
flame safeguard primary. Do not rely on the pilot gas
line for adequata ground connection.

If drm ﬂonditionl 8Ty sovire, itmhmwm

to install a shest metal baffle to reducy excess draft

turbulence at the pilot flame,

Check to insure that the main valve opens only when
pilot flams is strong enough to ignite main burner.

Be sure you have the proper orifics for the gas
being used so the pllot burns with a medium hard
flame, A medium hard flame will produce the best signal
in the flume detector circuit.

The flame detector relay may pull in and drop out if
excess sucondary air velocity or a severe draft condition
causes the pilot flame to makae unstable contact with the
flame electrode or targot.

Current through flame electrode and flame should be
1.5 microamperes or more for stable performance, This
is less than previously expected 2 pA signal, but 1.5 pA
is more than adequate if sianal is steady, The open
circuit output of Q309 or- Q340 thermocouple should be
at least 18 mV at 2.5 inch water column.

If & strong steady flame signal can’t be obtained for
proper primary flame safeguard operation, check the
following:

Crucked insulators.

Loose or bad connections,

Improper burner grounding.

Incorrect wire type

Wet or damp wire insulation to ﬂamdiéﬂ
Insufficient combustion air. ;
Gusts or drafts agross burner target.
Incorrect gas pressure,

cornpati T

LONE/WELL MINNEAPOLIS, MINN. 56408 INTERNATIONA". Sales Offices in all principal cities of the world. Manufacturing in
4, Canada, Finl:nd, Fraues, Germany, Japan, Mexico, Netherlands, Spain, Taiwan, United Kingdom, U.S.A.
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ATTENTION HEATING CONTRACTOR: This warranty is for .Ohe building owner and should be
given to him or placed in sight near the boiler.-.. /

¥
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A Division of Wylain. inc

. — e g fon s it

Weil-Mclain warrants that its cast iron boilers
are free from defects in materials and workman-
ship for one year aofter installation only, and only
to the extent of furnishing new parts for any
found to be defective in manufacture,

This warranty does not cover:

1. Components that are part of the heating
1 1 system hut were not furnished by Weil-
1 Mclain as a part of the product.
” ; 2. The warkmanship of any installer of Well-
. Mcloin cast iron boilers. In addition, this
warranty does not assume any liobility of
any nature for unsatisfactory performance
caused by improper installotion, The boiler
must have been installed by o heating con-
tractor whose principal occupation is the sale
and installation of plumbing, heating and/or
air conditioning equipment.

3. Any costs for labor for removal and re-
installation of the alleged defective part,
transportation to Weil-Mclain if necessary,
and any other materials necessary to per-
form the exchange.

4. Improper burner adjustments, control set-
tings, care, or maintenonce. Information is
included in the Instaliation Instructions, Start-
Up, Service and Maintenance Instructions,
and other printed technical material fur-
nished by Weil-Mclain with the boiler.

This warranty does not extend to anyone ex-

cept the first purchaser at retail, and only when
the boiler is in the original ms)allu’ion site,

236

Michigan Giy, Indiana 46360

Limited Warranty -

WEIL-McLAIN
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IMPLIED WARRANTIES FOR PARTICULAR PUR- CTE
POSE AND MERCHANTABILITY SHALL BE LIMITED
TO THE DURATION OF THE EXPRESS WARRANTY. i
MANUFACTURER EXPRESSLY DISCLAIMS AND B
EXCLUDES ANY LIABILITY FOR CONSEQUENTIAL o,
OR INCIDENTAL DAMAGES FOR BREACH OF Y
ANY EXPRESS OR IMPLIED WARRANTY,

Some states do not allow the exclusion of limita- ; ‘
tion of incidental or consequential damages, so -
the above limitations may not apply to you,
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For prompt warranty service, notify the in- Y

staller who, in turn, will notify the Weil-Mclain N

distributor from whom he purchased the boiler. (e }
if this action does not result in warranty service, K :
centact Weil-Mcl.ain Customer Services Depart- anT L

ment, Blaine Street, Michigan City, Indiana 46360
with details in support of the warranty claim.
Alleged defective part or parts must be returned
through trade channels in accordance with the
Weil-Mclain procedure currently in force for
handling returned goods for the purpose of in-
spection to determine cause of failure. Weil-
Mclain will furnish the new part(s) to an author-
ized Weil-Mclain distributor who, in turn, will
furnish the parl(s) to the heating contractor who
installed the boiler, If you have any questions
about the coverage of this warranty, contact
Weil-McLain at the address below.

T - . ca ~
A o v b e St oot B _inide sttt il < o

This warranty gives you specific legal rights,
and you may also hiave other rights which vary
from state to state.

A Division of Wylain, Inc.
Customer Services Department
Blaine Street
Michigan City, Indiana 46360

Form MC-3299(677)




Ladiantors

Finnnd 1ubo

‘.

L SUUISLAULP SJIOeas FURCR S o ST TS0 R v SR (AL RS COpPen LGByl TS b M eawel, oy 4 - UaXY peswped H i - CGSE 1
33203 MWAPS - 2D JURIIIBALITT TUYTA (P T - D { Qo= A0S L ST [ L "3 - 5w pe/w pu3 i1 “E - G53U
0] PN - DO WS TICD JAFTAISU2D - O (@ Aneeds g spcTest - o P35 "B i - 537
393303 IP1EI] - I JeRsieedmor Sarzy B CE - 248 { QR An05 | MSST (R/5 K CU - BMU Pe3 “H "u - 33T
| i |
4 . U S
| ks
@
m G « . i
_. = £ ; ,ﬁ | |1 |508T B T A0 020T
W : & = m | le3gfsury og|’surd
_p TR € i TRTS 56 X J%€ ‘903 363dod 1| :INGWFH SE-D
=1 T ” my | S S B
: i . il i & i : , i
: L mm ‘- o~ = B . W !
R ¢ i 1 u0.5 M #NIJ [4 09:C wwa 2°C 49.C. 1T n | 00¢
. R t . m : o] 3 i ) " :m “ H
m Ml: MN cuu ! w3:9=iL (W0 FT MM} 9 ” 5 !g «0.0T iT°01 §°6 CiOT T ! u FOVIT
t i . . — T + — : — - W ‘
ool g P a9i6 MMl iR v Y W€ (97 £°€ 9.8 T P ¢ TOT
: * : ! 1 H toy H ¢ i . N :
I A IS (w96 MM G v iy W07 T'F 47E 40 F T 1wy €01
. H 3 L : ! - | ! w ¥ i
i R4 ; TS 196 M| @ v v W9iE |98 £°€ (9. T L SO
m P . - : h ! w :
B DT | Sablg = w009 AT fu0iL (S Y AR U et 6-.2T ly°T 6702'0, T2 T ' w . €801
i : ; _ - : . :
i ” KA N‘W <= u0:9 *od T “u0:L "sd ¥ m._?ﬁﬁznz m PpTuve I TA NS Al t4 m.omwo.ﬂm T .5e-0. V801
TICEEN P @Bmmﬂaﬁm.mmam M:& HEBBE B EE o 3
: ER 2 Sl2 r E ; z = ;=
; ! Y £ ” FlE L= w L2V E ]
’m m - Q“mvmm.mm “m_mqur) umum\“’.h.lum\; Ng Wﬁlﬂ. m | 3i{8 w - m m w“ . W ! Ww
peseredo Qo W S ot wad [£] |2 DU O - < S
rerym=d b (F ‘smury b oT) | E wae= |2 (B B
SO0 SSTOY O doy o30S WIT (SSTMESTOWE | g B -
& S2CSS2IoV L e T SNIVC{ SESNYI oo g AnE13
7 40— 3ove §L/ce/ 1V SLLG — AU GIevezse i 3 .

TIFUOS 1eSTUE(oS:] X013 30-puaolinaq

"OUTR -w‘.HHOWMOﬁCP.ﬁ FLUT [ povXa Y @ LASTy

S1dequens ‘unIylcs

TSIUITH

YTIacCo

-

TIMOSSTR *STRoOT %

o

.mvnpﬁmumw.wm “BYQUnoD NOILY O™

e -

VCILIOYUILNCT
VITNITHD

EE-dal N4 -2 -1 4

SUT T USEi, TALLVANICTRaTY

-

*S¥aH
NI CZINIVE Z€ .CL

J0 Xg QIEId

I¥02

[~ ] 9o8

w
|
THTES “

2WN3SINd NVYIL!

. 3 .‘
pmoom.ﬁ SWN3IL R. AYM “DA

SNOIEN2MIC © SNCIAYIIL41D3a!
#0323 DOIYIVD QIMIVILY 2T

SNOILIONDSD NOISQ

CE230 @IAFTONITELTN "OITILAIETA “1FPWAC WX PLECN 2T — "IN 0D #OLVIOYER DNITELE

Aan"T

»

¥

55 TS ETCATS I 193FC B T e e T e
SS{T05 SUSGESIS ~I55Te0 SIOIISTL 29%eme b MTaqrs olDLEFAGG BE Tl AN s s
: . . < N g S a2

% . - e



S
L BUOIS L BUTP AJTowIs —Ltcnern WAV fit v B M - NS WM VNSO LD L B pE M encelh (v K M - Usand Pesw pug g/ ST - UJA
20T QUNCD - IO waunrede} dary (L p - 0 B {70205 ) 3133 W "H T - $W1 pPs/a puy "1 ¥ - QO3Y
3ua0) IPANG - 30 WaEdW03 Jaka 12 - 90y (e {poads ) 5, v ABpRuING] - ST pe3 "M "1 - 231
. aac) apteug - Iy wausaedwmo) dajey ‘H U - J4Y ( QP {O&is ) 242315 1P K ¥ - SMH puz "H "¥ - 332
. e > 5
~E s 1 = I qrag] Ted NO aEANTINGD '
m{EE 3 N | -
.I : Nm 3 < AN lv.u, ....‘ ¢
=~ T .M ra o~ Ve :ﬂ/ o —
4 o /ﬂ ﬂ [4 \.,\,. m\ﬁm w01¥=u0:S 4946 | i 2 Wb |9 ISV L9H T 90Tl !
- Fo = N SO " W .s...m..w,..m 6| MM |y A WS TE U505 11 vOT| .,
m £ ‘- - v W M;\\ _yﬂ% ¢ ’ e Y o _
sz o T ; <3 N =~ o s u A * 17 n Loy
28 1 NI /i A 0. F ommwm MM _m 2K m«mmw mm?f, T ! Nﬁ
D= e - Cw9i€ - u0.S1u0i6 | MBI vy w719 B LI T! .t 9T e
e I ALY S & o B
/ r i B 4 vlw i ﬂuu.., udi€ - W0,9 :m g 1 MM C Py 0.8 H.W @ov .04 G T “ [T LT 8
i m| o, | = F | !
: g AR w0.8 "5 £i9,9C ; MM i 6] 6 WIT | 2°TTA0TM0. T T o | 8T i¢
; o »f ! @ i ; ._ _ i :
o pT R/ L w0aL tsad g Y0, g *od H..w 62 M-M[ ! | LTI 8-18 €°9T 9T 09T T: o @ 6T =
. . : : R S SDURENS S St O S . ; : ;
: ; “ C “ ) w09 *od T -—O-Nn *sod 4 :W ﬂ\¢* M-M MM~ m YLV 1 0T=. T, CT woﬂm *vE _O-¢m_ T 6T ©
w . ¥ B q ¢ 1 3 *
: LR 1 H . ™
S S & 00:2 m..m.m =3 |2 | |z] ¢ WOT 07T J 6" h0uT T! w § ST
. : bood — 4
o W T w .Hm | «01 S _:O S m 3-d 12 _ ~ Zi ¢ W T 9T T°'T 9T T ~ n 4 i€
oo : . SR : |
S T S 8 . w09 = 40, f..o 3” M3 ! mm~ S w3i€ | 9°E | m m“..w € T. o, €T 2
| 1 ; i g ) t
| [ i 4 i w0.:87 ..v 8 “ MMy w € € WO T T 60 1T :
“ ; P h o i i . —
W w2 m.uliw g .aﬁmmﬁgammmoi M:ﬁ 3 £l iz .m.w z 5
w ; 2 Loy L E 7|z P2 i f :
: wm & |% _ *3oxseb IeTeeg *sioduep| mmm c Sis L, =z 0 £
v EQE 1T E | 2 E: S
pojeredo qownf W SXORG | qyint —war | E[ |5 _— 5 R
(reraxed “eb gz ‘sjucay *eb g1} w 2 B i w% : R
SJ00T SSION ON do3 adoTS LTI :SeINSCTOUE| | E & P
: ® S31MOSS3OV ] onv0 —gT— M0 SHOVB| SH3ONVH 30V [P~ AN
- N 20 H ADVva I&NM‘.M N..._Numuh(n wgm AB QIUVIINS ~ olMU|m|W|I -iv oz.«?..:&J
,w WOLIVHLINOD cmmmmm wm QQNH-W 1 — JuNESIud WNVILS “
F u3INIONI NI QHINIVE 36 OLYIV0D FWI¥d | | —FoogT <t =3avm o |
oTooquens WunNIy3les ‘oxylel ‘YTIACS <+I3itmdmv SNOISNINIG § SNOtavIIAIIIes |
T TIMOSSTIR *STNOT 35 *"OUT *VSIR PM4vin3sivasw SNOILIONOD NOIS3G
w ﬂugg NOILYDCT -l.niﬁ“.hUliUtOldl N.wu.\b.w! »uur»m 3)“!»00:. oz — *om1 0> zoiviove owite3ise
: 3691105 SuUayds3s w_anu_:w zo:ﬁwd—utw i

— - —t

ﬁ T T




~~ VERSA-LINE finned-tube by &772220045.

STYLE — S Low Prolfile.

OUTLET — Slope — Louvered.

Iﬂi@%gtj’lﬂm 2,3, 36" é’.nsg 6.7 76" 8. |
6 lMt!Gat)gé Avaiiatie. |

e

BACKPLATE
THPE e B ||
LENOTHE ~ ;8 V0N 4408 040 s (& o |
TYPE — Partial |
LENGTHS — 8’ Only

10-Qavgeiuilb/

ELEMENT
LENGTHS — 1’ 10 12’ Glbaismtiie ineremments
MATERIAL — Stl. or Cu./Alum. See Pg.
36 for working pressures. "
HANGERS — Combination Hanger/Bracket with .
Cradie.
AIR SEAL — (Gatemal) Urethane Gasket, $*"
DAMPER — (@ptsonesd) knob oniampIrpresl, '
QCESSORIES — Shown on page 34

P Avaliable
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! STYLE “§" OVEEL-Gloments
SLOPING TOP — LOW PROFILE COPPER/ALUMINUM Elements

~ “J" TYPE
’

WOT WATSR P
AN T %9 g " Ne o [ el [
1+ ¥ o o Kol el sl -l ol el
$.13) e P
andicmd Loyl 4 | s | 90| 1se| w0s0| 970 | s70| 790 | 720 | 640 )
NS 08 THIKK P .

5124 " —~ 1. G

Y A ™ "“l 15" 1120 | 1400 1280 | 1180 | 1060 9"60" 870..1_ 770
I i o
]
— e — e
4 WOV WATER L e e 0
eAM " 190 2 ne N e T W
Alamn iy | sy | o, | mowgme | racion [TTACIR [ Tacion [Taciol | Tacion | Tacs ﬁﬁ. AR p

[XT) .
3Va NS n 1 15" | 1480 | 1850 | 1690 | 1550 | 1410 | 1270 | 1150 | 1020 g
ﬂ 90 FINS PER LIN. 1.
FINS .00 THICK . F
X |
%ﬁfﬁh{ 1 ] 15 1390 | 1740 1590 | 1460 | 1320 | 1200 | 1080 960 |
20 FINS PR LIN. #Y. ’ L
\__HINS 029" THICK y,

S
' T
When ordering olcm::'m wecifly fin thickness Exaomple: 5144 with 024" fins. » Yhe rotings ohove include factors shown below fer recommended mounting height. E

Two tier tatings ore sod on &' spacing helween elements. Rotings ore in BTU per hour per tineal foot of active length. Active length is catalog ordering length
ss 3 on sisel elemants and €' on copper elements. o The wotsr ralings opplicobie 1 woter flow rates of thiee or more feet per second have been determined
.b”y.opplywm fuctors shown fo steam ralings o Steal elements pointed hlack. Copper slecnents unpainted o I the unit is o be instolled ot o differen height thun

t recommended, the rating must be adjusied os follows:
RATING MULTIFLIED BY.

FACTOR FROM TABLE 0 FOR THE ACTUAL MOUNTING HEIGHT
FACTOR FROM TABLE 4 FOR THE RECOMMENDED MOUNTING HFIGHT

VABLE B
OUNTING HOY. IN IN 18 or loss 19 20 n 7] n " s * I v 20 29 0 » 34 36 138 or mors
FACTOR 41’ OFFSEY 1,100 11001 1100] 1090 ] 1.087] 1.080] 1070 F 1067 | 1060 ] 1053 ) 1047 [ 1.040] 1v.033] 1.020] 1013 1 007]1,000
FACTOR $'%” OFFSEY 1.100 1100) 1100] 1099 1092] 10BS) 1079 1072 | 10850 1059 ] 1.052 | 1048f 4.039] 1.025] v 018 | 1 003] 1.000 y,

Enciosure Ovdering Description SV VERSA LINE, ' A' 314" Fin Sire, "'S" Slaping Yop Enciosure, 1V iEnciosure Heights
EXAMPLEJVA.STI i VERSA LINE for 314" Fin Size, Stoping Enclusure 117 MHigh,

STERLING RADIATOR COMPANY, INC. « Westfield, Massachusetts
240
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ANIS 090 W
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. ﬁ thmM.. "0t COMR

Vlt\' COMMATRENY

NOTEIALL ACCERORARD OV -LAP

NOTE: POR BANPER  INSTALLATION
ME DAPER  INOTRUC TIOW

e s e ) O

8TO. LENGTH 2 3’ 36" 4 6 6 7 76" @

STYLE F, Tend FT INSTALLATION AND ACCESSORY DETAILS

LENGTHS 22 & 236" 4 & 6 7

Pl sachate (%0
% PARYIAL BACKPLATE (W) .
WL HANOER ~ POR .
OI/AL ELENENTS / y .
- b 3 v ____'“M”":A
+

e fifi e
> i
B e FOR PAATIAL B/F

7030' al
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; 10, AIR HANDLING UNITS, CONVECTOR, CABINET HEATERS, PURGE UNIT, CHILLER,
CONDENSING UNIT, AND FAN COIL UN1TS

SUBMITTAL DATA

ANCHITE T
Sovik, Mathre, Sathrum, Quanbeck APPROVAL STAMP
g e e e . e
l.ewis D, Freelard
7 I onigeT AnD LoEATION T T T -
\gi_s*ir:ora Ceg}ﬁcrﬁteg})y_@s‘x Colleze B PR M D RO
OROER DATE . CUBTAMET HRDI 5D TONME ARSOLLWY Ne ! Mo » O
. ; S e "‘J"fho.‘, Ine,
i e e § MR o MY o ¢ PR, e
TS L - -
s Drumnond-0Of ficer Mechanical Contractors ' y’“-‘? 7 Y
L Post Office Box 935 Chichy 1 _@
Columbia, Missonri 65201 g e
4 .' 220F - (5% (O3
A “1S30 Gl a3
irem[ory. ] DUBLRE Ty 7 v
l We respectfully, resubmit the attached eguipment data and drawings for approval
i with the followine notations and chanaes.
| 1) Solar Purze U'nit - Performance and capacity data hased on 50% glvcol
' solution,
|
! 2) shell & Tube Chiller - Unit remalns unchansed with exception of
i refrifgerant temperature being revised to 37°F.
: 3) Condensing "nit - CU-1, 2, & 3 romein uncnanged, CU-4 has bheen changed
; from Hodel RAUC-506 to Model RAUD~626 to provide a
L ! refrigerant temperature of 379 {n the remote chiller.
f 4) Jan Coil 'mits - Heatinp (PM and pressure drops bave hoen chanzed to
. reflect single coil cperations Ucating data is based
; on 1000 ¥ ByT and 507% Glycol,
r——v ‘ ‘
PN CANARSL MYSION 0":‘ Y pas
e e Wy ane o o
[ T3 (] - »
L 1S D. FREE DLAND
(' COMSULTING ENGINEER
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DR
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riie fJNRIIE company - La crosse. wisconsw sesor SUBMITTAL DATA :
[AETMHECT

' Sovik, Mathre, Sathrum, Quanbeck AP P RO V AL ST AMP
ENGINEER
Lewis D, Freedland
FAGTECT

OROER DATT

Stephens College Visitor's ccnl:et
CUSTOMER ORDER rUMBER COSIOMER ACCOUNT NO

1801-11 Q3+43-5212-6

1/11/78

Drummond -Officer Mechanical Contractors
Post Office Box, 935
Columbia, Missouri 65201

C=Cw

INCLWDE 21P COUE

\TAG: Solar Purge Unit |01 CLIMATE CH. CITORRIVENT — [TJCAB FAN CICEN" 4 C,CONDENSER
ofuan, Iz | wootut 2] Submitta! Drawing
- MODEL
[ » Pr
g 1 21 DISCHARGE Al‘l.'g. Cc (TOP Front Vert. i ...:‘ :'o‘n:‘:flo.
Di ggh.) *’j’_‘ -3 P'rnuu
| SCFM ESP TSP BHP RFM DIAME TER| T oF [ AR
n v wy. Ton,t Tuoeg
10,022 03 53 2.33 526 i 16.5"| Fal 2 D2 Zr.ee Duet
COIL SPECIFICATIONS ! CAPACITY FLUID TOIL NG| Ty R :_;'w
Ty Tized | SIZE | TUBES |,.p (VMKW EAT LAT  [over ] 8% | *tw8 i ivpuas + 812 lsg e Far
v v { £k e L1 (,./ Ml ok il 7'; ol ot eesser
PR Y TS Tren: & o P S| e | DB owe | DB wWB | - | PRt Ry ligesse
gwtar ’ COOLING COILS
-:'6‘;;‘.‘:" W branzyrd Weter
1 ’ - 55 Sy abe
= e a0 i 1 5 ’ 1 5‘3.;‘:':-“." vt
Oittatei v 99 {18|4 'A |R %—' 300 70 98 | M| 15 104! 0,6 . 12 | «. :::,:n,'. .
" - M P~ 2afrigerant »
’, ! N :CN_: L——- . " 1~ Asfrigerant » 22
} Feans ' | i 3 HOTWATERCOILS
v." ] 1 ! \ R VAL ef’nu Qepont
e | I
o s*8 L onnegtions
‘ Hood over motor STEAM COILS
[%¢
“” ASeie Pans Gnromoz
& ) ”: LLTTIIY LY
8 1 Gasketed panels Nt "l:en Ooposite
. ( -2 Joraections
i w\(‘ pACE I3 |
9 ]| Tuo coats inside & out = CRB paint per S.E.S. 3-6.01 oRrIGE QPREERS A
A%
\ (A
“ oV
Above Data Based on 50% Glycol Solution, TUBE MATERIAL
YL RN IR TR Ry T A geiesan. Copper
} C .CY5 Red Braws
INLET VANES [JJ AUTOMATIC (by others) CiMANUAL £ - 543 Mea Bram
1OLATORS:  TYFLOCR [:'k.E'.nw CInis T $PRING by others. TURBULATORS
11 oRIVE. 526 RPM L FIXED ..,{VAR:AB' LT 1T MHP ] ENCL. BELT GO, e
' 1lmoTor 3 w0 208 60 v 3 e 1750  wew B oren LY CIRCUITS .
gl meunt [Pwione 0 .es Tore Tes
5 FLY'D TVYPE
QI Te T vemote 2 button PB station AN il &
\| Mpma Tune 1 =~ Qime N o INRJANHIAR ety / Npmis Tomn £ i :: T er trve
> - .- Ladiand R e, o evp
R T2 .
fe Liet s
MECHANICAL SPECIFICATIONS ~ STANDARD CLIMATE CHANGERS —

SL$IHGS - Removabie Paness Prasphotized una Fo-nted

70,05 - Plate Firs - Secmens curper tula, wibe ¢, sanized ster c24 #35. A

FINS L Foreardly Tueved - o L7 and AP cnts o Cote Dioond traa e
tockwardly ing .rmd Pt univy Sre 25072 cmaler A by v (P gns
HP Sizes 21 and ‘arger

REARINGS - 200,000 <.t averoge ' o = weus ak.»

LAt PAMS - Extended vnoer b2 Fae and Col Sect2n on o)
in ploce insulatian

'en s ote ptereT motte Lt

MR Szes 3o~y zege eond

P goui na wn s Hom o 3 ecveren wotm

L1 TT3CA NOMBER
K(3=5743

P T T
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TRANE AIR HANDLING PREDCCTS GLGH"S'Q
. CENTRAL STATION UNITS JUNE i975
gl:’?.t' Chﬂﬂgﬁrﬁ, T(H"rzvc“ts' SUPE‘;&'KDED CLCH=5-3
abinet Fans A !
Submi ttal DATEZD JANUARY, 275

LOV ARD MEBIUC] PRESSURE

DRALY-THIRY
CLIMATE GIANGERS®

SIZE NO. 17, 21, 26 AND 31

MECHANICAL SPECIFIC ATIONS

UNIT CASING — Constructed of high prade steel
reinforced und braced with steel annle framework.
Sectonalized construction counsisting of tan section, coil
scetton and drain pan, Removable pancels in fan and cotl
sections provide access 1o all internal parts. Hanger or
bolt holes prepunched at the factory.

UNIT INSULATION «— All panels insulated with a |
inch glass fiber blanket, securely fastened. (Optional)
Neoprene coated | inch blanket insulation. Driun pan
has seamless, 172" cellular, spray foamed-in-place
insulation, (Optional) — drain pan has inner and outer
pan. Inner pan galvanized steel with blanket insulation

between pans,
TABLE 1 - METAL GAUGES &
UNIT SIZLS
COMPONENT NO. 17 [ NO. 21 | NO. 25 1NOD. 31

x | DICHARGE PANEL 14 14 “@ 14
(-]

x o

TG AN L g e
“ | END STIFF ANGLE 1wt o 12 2

HORIZ 18 m 18 18

z | FND PANEL. VERT. | 16 16 16 16

:" 9 -k S o oarnt 1 i

O 5 | INLET FRAME 1e 14-02 | 1412 2

O D Pemvrorn rmm o s [N DR SR ———
“ | SUFPORT CHANNELS 10 10 10 10

3 . | vomzonvaL it

< TOP PANELS 18 18 18 18

F 3

o

B T | VERTICAL UNIT FRONT

& AND BACK PANELS 18 18 18 18
SRAIN PAN. HORIZONTAL 16 14 14 14
DRAIN PAN, VERTICAL 16 14 14 14

THE TRANF COMPANY

LA PRNSEE WIT o nneln cen

~ a &

CENTRIFUGAL EANS -« Double width, double
inlet, forwerd curved mult-blade type. Table 10 lists
fan sizes, Shatc operates betow ats first critical speed.
Fan beanngs externasly thounted grease lubricated ball
hearinges tor 200.008) pour aserage bfe. Fan housing die-
formed and air tight. Al fans statically and
dynanucaily halanesd, and tested after being installed
in Lacton ssembled fan seetion,

COILS -~ Continuous plate type fins, Sigma-Flo® 11
configurated, aluminum or copper fins. Fin collars
drawn and belled, bonded to the tubes by mechanical
expansion of the tubes, No soldering or tinning is used
iz the honding process. Coils removable through access
panels,

UNIT AND ACCESSORY FINISH — Casing and
all aceessories, except the coil, chemically cleaned,
phosphuticed, and coated with baked-on enamel.

ACCESSCORIES — Opposed blade type face and

bypass dampers locked to slotted damper rods rotating T
in rust-proof nylon bushing. Bypass duct completely

insulited. Filter und mixing boxes designed to hold low

or high velocity, 2 inch permanent or throwaway (ype
filters. Flat filter boxes access doors on both sides; all
other filter and combination filter-mixing boxes with
lurpe, single access door, Mixing box damper blades of
the parallel type set fur merging of air stream inside the
box, Bludes locked to slotted rods rotate in nylon | .
bushings, : i

[T ——



BASIC HORIZONTAL UNIT

6] LOW PRESSUKRE

t

FAN DISCHARGE

. ARRANGEMENTS
! 6.2 “ansen LS MEDIUM PRESSURE .
U XY NOJ
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© o~ } HUMIDIFIER LOCATION
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i 3
. 1
% HUMIDIFIERS
H “ONINYAL

3 sveam onio {7 wATER SPRAY B x '
. 1 / o
. i \;r O
\ ! :
‘ o ’vgm’u ] 0 ‘vc’\‘!:gn. .
“"BASIC VERTICAL UNIT [0 LOW PRESSURE T wasamt o0 8
PdMED'UM PRESSURE FAN DISCHARGE ARRANGEMENTS
boeme 2 ey QUTSIOE o OUYSIDE 2 rerqg L APPROR
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TABLE 8 .- APPROXIMATE OPERATING WT S, (LESS MOTORS*)

M

4

sle 7 [a o

UNIY MODEL NUMPER

l!o l!z [’4 ln l.!l 124 jZ!; ‘Lﬂ.i‘lﬁ lﬂ JSﬂ i“l i?) rl‘

DRAW-THRI CLIMATE CHANGERS

CASING ONLY 208 | 278 400 460 | 700 [ 750 | evs [i120 T12en [1a20 V2veo izacu Jezse Tazr0 TarroTso0
2 ROW 291 | 424 570 [ 324 978 | 1060 11229 *%v4 IEAIEFRET NS T %8 (4708 [4%29 | 58%0 16370
4 ROW 3201 487 (1] 78% [1100 [12t3 1taim (1 .8 04 1SA1n ] A :3/": d280 16210 (600 27420
& ROW 380 | 552 742 091 | 1243 11309 11607 [199) 1 u%6 ' 230 [3816 '4s6Y 14794 | 6929 | 7560 | 3440
 ROW 406 ) 610 a20 o988 | 1373 | 1550 [17My (2216 1» :IH 1108 13964 ilﬁ’m $330 12811 | 8320} 9330
COIL MODULE
CASING ONLY 10 | 195 233 245 | 925 | acu | 430 | 530 Trun Uear | 708 1 0o | eoo 11000 J1350 | 1600
2 ROW . 196 | 244 40% 462 603 FAM AN LT a4 100 §17 7 11447 |1210 [1RO0 | 3270 | 3410|3430
4 ROW 233 1 A7 492 $70 733 863 | G573 (1174 S NIGAY LIALY 149 £ %2 | 198D | 4270 | 4460
§ ROW 2713 | 472 %77 [ 371 870 | 1019 1162 (1403 154y 1anay Je2N I.'A!i 2H86 1 AG70 | %120 | 8180
& ROW EIRN ST ) 663 773 998 [ 170 1326 11636 i (TR |"3’" 249 !i’ﬂ'ﬂ 2422 {535? $68H0 | 6370
ACCESSORIES
FLAT FILTER BOX I ‘ T
THROWAWAY 28 38 42 a3 54 (1] 73 6 92 17 120 1 13% 170 180 210 335
LOW VELOCITY 'ENMANENT kk} 47 52 5% 67 a4 9 97 117 14% 15 100 l ms 222 | Y ] 204 azh
NIGH VF'LOCITY ":RMANﬁNT 51 6) 69 75 ” 108 120 13 126 199 ol N i %7 Nk ;338 269 hez
MEDIUM FILTER BOX i . !
THROWAWAY 761100 P 144 § 167 "M 178 don 247 303 ER ) ERA ) [ s P A%e F20 | 56% 6% 771%
LOW VELOCITY FC"MANENT 041117 {149 162 {190 195 204 Hal L84 348 RYA LI B : AT [ 631 695 80% 1 92%0
HIGH VELOC!TV "ERMANI‘NT 96 | 141 R0 190 | 227 Pl 243 3.0 347 A0 A ‘ ans , B3 | 687 ¢ 706 799 938 j1088 71278
HIGH CAPACITY BOX ' ! i
THROWAWAY 110 | vas 1ss | 170 1m0 L as2 | 229 | 260 | 270 [ 330 ¢ 3% | g 428 3 4h o 535 | 500 | 680
LOW VELOCITY PERMANENT 1201 166 (184 | 194 | 208 | 223 | 260 | 308 | 324 [ 503 | 4.0 4wy 5h2 0 owve o 680 | 735 | 068
HIGH VELOCITY PERMANENT 136 | 198 (217 | 230 | 257 | 220 | 017 | 360 | 396 | 409 | heb s J6 | G40 | 240 ) 052 | 980 [ 1160
™ A . : I , |
ROLL rlLTl’:ﬁ anl 114 142 158 17 204 219 250 ! 290 ' 163 A3 ¢ ATS %500 790 870 | 10295
coMB. FILT-MIX BOX . I !
THROWAWAY 115] 168 |200 | 248 {255 | 206 | 300 | avs | ase {son 2 os [ oema Fama foyen t e Dpne iae3s Diase Tease
LOW VELOCITY PFRMANENT 102 ] 184 |2}7 266 (279 (134 < kEL] 393 FYTIRE T [T I 6474 70 1o Ty (126% ' 1469430
HlGH VCLOCITV PERMANENT 134 1 208 | 249 290 | M5 346 368 397 456 "21 €al v | o206 306 !l 335 [1r65 l 1505 [ 1740 206})‘
DELUXE COMB. FILTER MIX BOX i 1
THROWAWAY 193 | 240 [263 | 952 | 269 | 376 | 4n7 | 474 | %01 | s06 | 2t | con oo | om6
LOW VELOCITY PENMANENT 200{ 256 | 280 370§ 393 400 43t S04 %36 67 (LY 6% | 790 | 1086 ‘
th“ VELOC‘TV PERMANENT 2121 280 {312 402 | 429 hs 475 536 [4+h)] m 730 74 } 898 {tiu2 ‘
M‘XlNG Box 82118 122 160.| 178 182 | 256 r720 any a4n 80 a0 X 437 519 ! h23 750 869 | 1010 | 1185
l:XTERNI\I FACE AND BVPASS 40 5H 9 96 | 100 12 154 161 170 216 241 0 292 ; A17 457 | 470 618 925 | 1G79 [ 1265
o - r ek —————— .. s wa . | - R N
.NTE“NAL FACE ANO BVPASS 30 53 14 77 92 100 109 13 124 184 211 K] 127 334 l 364 (1] 538
r—FACE DAM"E—.WS S ¥l L1 G5 91! 102 106 131 "5 142 228 252 A AR RS &7 nd 1 AN 445 543
sTRA‘GH" VHNU DISCHARGE PLENUM 50 6% 90 100 { Y30 10 130 150 170 180 200 200 | 3oou A00 A0%) | L
w;:: ;:u«s BOX N [ l ) ?
. . ce 904 t10 | t10 150 220 240 270 300 | A0 400 601 60N 7?5 800 210 | 1140 | 1450 X
ALUMINUM e e 40 50 50 75| 105 170 1Y 1% 13} 255 300 A00 l L147) 525 6Ly 745 940
* SERE TADLE 2 FOR MOTOR WEIGHTS
TABLE 9 . APPROXIMATE MOTOR WEIGHTS ‘
MOTOR , , ) ' ' a0 5 ) an 50 60 75
worserpower] /4] 1312 T ) 3 s | 7200 ol st oo P I, N
MOTOR 20 |20 |25 | a3 { aa | aa | 71| 82 |127] 1aa| 187 | 214 | 267 200 [ 409 | K0 | 56C | 640
WT. (LBs) :

TABLE 10 -- FAN SIZES

' LOW PRESSURE | MEDIUM PRESSURE
UNIT SIZE NO. SIZE NO. “size
NO, 17 2 15 2 131%°
NO, 21 2 164 2 | s
NO, 25° 2 18%%°" 2 16)2
NO. 31 2 20" 2 18"
~ A

S

B
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TABLE 11 - WATER AND STEAM COILS

CONNECTION SIZE
coil., TYPE i SUPPLY RETURN DRAIN & VENT

W« WATER 18, 24, 30, 33 2'% NPT, 2% NPT,

D « DRAINABLE 18. 24, 30. 33 24 N, 2t NPT Y NPT (EXTI

DD » DRAINABLE 18. 24. 30. 33 2'a N.P.T, 2% NPT W NPT EXT)

K - CLEANABLE 18, 24. 30, 33 2 NPT 2 NPT,

P2« WATER 12, 18, 24, 30 TANP T 3AN.P, T, -

P4 - WATER 12, 18, 24, 30 R 1 NPT, - -

P8 « WATER 18, 24, 30 1 NPT, s NJPLT, -

A STEAM 18, 24, 30, 33 24 N.P.T. TNl | -

AW - HOT WATER 18, 24, 30, 33 24 N.e.T, 2u NPT, -

WC - HOT WATER 12, 18 1 NPT, ' NPT -

WC - HOT WATER 24 1'¢ N.R.T, 14 NPT -

WC - HOT WATER 30, 33 2% NPT, 24 NB.T,

N, NS 12 14 NB.T, 1 NPT -

N, NS T 2 NAT 1 NPT -

N, NS 24 22 N.P.T. 1« N.P.T. -~

N. NS 30, 33 3 NPT e N.P.T.

Above connections internal except drain and vent,

TABLE 12 ~ TYPE F1 AND F2 REFRIGERANT COILS

Al 12" header height coils, Types A, AW, D, K, and W, supply 14 N P.T, return 1y NP.T.

%O, OF CONNECTIONS NO, OF CONNECTIONS NO, OF CONNECTIONS
HEADER CiR~ cin e g in CIR- A TR A "
HEIGHT cuITs LIQUID SUCTION cuUIT LIQUID SUCTION culTs LIQUID SUCTION

12 2 » 0.0 % 0.0, 4 %» 0.0, 1% 0.0, e
19 2 » 0.0, 1% 0.0, 3 % 0.0, 1% 0.D. e
[, 2 2 » 0D 1% 0.0, 4 % 0D, tw 0.0, P )
. %0 2 » 0., 1% 0.0, 4 % 0.0, 1% 0.D, s Jeoo. | 2000 |
) s » 0.0, 1% 0.0, 7 1% 0,0, 2% 0.0, 1" 1% 0.0, 24 0.0,
NO, OF CONNECTIONS NO, OF CONNECTIONS
HEADER CiR- CiR-
HEIGHT CUiTs Leuin | sucrion cuITs LIQUID SUCTION
12 - B - - - -
18 " 1% 0.0, 2% 0.0, - - -
24 18 2-1% 0D, 2-.2% oD, - - - ]
30 10 1% 0.0. 2w 0.D, 20 2-1% 0.0, 2-24 0.0,
3 22 2-1% 0,D. 2-2» 0.0, - - -
A
5, TR e

- 1"3.{\ e XE\&’

- e AN
e O¥
R -
o
-~ K}
PRINTED BY PRODUCTION SERVICES - LACROSSE K.L.C.
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SR IREF A L WAL VA LVRD (Reingeration Components-—Direct Expansion Chillers)
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DIMENSIONS (continued)

" o
104" yyr " e
|, 008 repy LI >
o) ‘oi‘u ‘_ﬂ
. o oy 1" 6%°0
T 3% |
ol ' 7
Ll [ e iy s’ GonthOL
T - __| %0 0DS | gye ) 50 % INSULAYION
8%” o 14 + 70 ¥.° NPY
sy Oply the REFA—67 is straight tubed, fixed tube sheet construction, Construction
materials aro cast iron heads, copper tubes with aluminum spline, remainder steel,
SCHEDULE
QUTSIDE LBS. R-12 OR APPROX.
MODEL GALLONS OF
NUMBER '“sué er | warer i swew | TEE ',":‘:L“;" SHPG. WT.
sy REFA-67* 34 7 5 295
REFA-86 , 58 11 8 353
REFA-87 68 13 10 J 396
REFA-106 102 17 14 524
REFA-107 119 20 17 588
REFA-126 160 24 22 713
REFA-127 186 28 26 796
REFA-146 199 30 28 954
REFA-147 232 34 32 1056
REFA-166 284 38 40 1182
REFA-167 i 329 44 46 1308
REFA-186 355 50 50 1450
REFA.187 412 58 58 1600
REFA-206 479 62 67 1975
. — . S S
REFA-207 | 553 70 77 2160
REFA-246 | 735 ! £8 . 103 2700
REFA-247 | 849 | 100 119 3230

*Availahio with ane refrigerant circust only, Fixed tube sheet design

Al units are stocked, oxcept 24'' diametor,
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" COOLING CAPACITY PER cfm
" OF AIR FLOW, Q/cim,

s —— T o . o

SELECTION PROCEDURE

USE OF CONDENSING UNIT CAPACITY TABLES
Capacity data for RAUB/RAS/RAUA units with BH, BRCA,

" 8U, EU or EH units is in Table 3-1. Use of capacity curves is

not necessary for these combinations.
Selection Example

Given Conditions:

1) Outdoor Design: 95 DB, 75 WB

2) Indoor Design: 80 DB, 67 WB

3) Total Load: 90,500 Btuh

4) External Static Pressure: 0.2", 3600 cfm

5) A BH fan-coil unit is required

Required:
1) Select proper unit combination
2) Fan, speed and motor horsepower

Solution:

1) Enter Table 3-1, RAS8 — BH70 capacity is 87 0 MBH.
Since cfm is 20% over rating point, use capacity correc-
tion factor shown in Table 4-1 of 1.04, This meets re-
quired 90,500 Btuh,

2) Enter Table 9-3. A BH70 at 3600 cfm and a 0.2" exter-
nal static pressure requires 1.68 BHP at 918 rpm. An
oversized motor is required. '

Determining Leaving Conditions
Occasionally, it may be necessary to determine air-off-the-coil
conditions, These 2an be found with Charts 2-1 and 2-2 and
the Trane Psychrometric Chart, Using conditions from the
capacity tahle example:
1. Determine the Leaving Wet Bulb Temperature

a. Total cooling load in Btuh

CFM = CTFM

Q _ 80,500 Btuh
CFM ~ 713600

b. Enter Chart 2-1 at 25,1 Btuh/CFM and 67 F entering
wet bulb. Leaving wetbulb is 58.2F,

25.1 Btuh/CFM

2. Determine Leaving Dry Bulb Temperature

a. Determine entering dew point by referring to Trane
Psychrometric Chart at entering conditions of 80 F DB/
67 F WB. Dew point is 60.5 F,

b. From Chart 2-2, at 60.5 F DP and 58.2 F leaving WB,
leaving DB is 60.5 F,

CHART 2-1 Leaving Wet Bulb Temperature Determination

4

g

TN

Sufhe
(4

P 3

o

s Y&

"

FEASH R

AN

LEAVING WET BULE TEMPERATURE F

CHARY 2-2 Leaving Dry Bulb Temperature Determination

00

g
<

o
o

LtEAVING DRY BULB TEMP —F

o
<o
!

40
40 & 40 70 en
LEAVING WET BB TEMP —F

USE OF CONDENSING UNIT CAPACITY CURVES

To select Trane RAUB 6% and RAS 7' and RAUA 10 to 1§
ton units with Central Station Climate Changers or direct
expansion coils, it is necessary to use condensing unit capacity
curves, Charts 6-1 thru 7-1, pages 5-7.

Selection Example

Given Conditions:

1) Cooling L.oad. 175,450 8tuh (Vent. and Room)

2) Condensing Unit Ambient Air- 85 DB

3) Evaporator Entening Air. 6.000 CFM, 80 DB/67 WB
4) Evaporator fan, HP required: 3 HP

Required.

1) Select condensing unit

2) Select evaporator coil 1o be uscd with RAUA unit. See
selection procedure in Trane Cooling Cotil catalog.

Solution:
1) 1f evaporator fan motor is located in airstream, heat gain
from motor must be included in total loads.

Heat Gain = BHP X 746 KW/H'P x 3413 Btuh/KW
Motor Efficiency
3x.746x 3413

= -—-——-—-'j"g-a-‘-—'-—-»- = 8490 Btuh

2) Total Load Cooling Load + Motor Heat Gain
175,450 Btuh + 8490 Btuh 183,940 Btuh,

3) Examination of Trane Condensing Unit curves on pages

§ - 7 reveals RAUA 15 will deliver required 183,940 Btuh,
Compressor suction temperature will be 40.5 F at 95
ambient,

4) Suction temperature at evaporator coil can be deter-
mined by calculating pressure drop in suction line. In
normal applications, where compressor suction temp. is
between 40 and 50, suction line is sized for pressure
drop psi, evaporator suction will be 2 F higher. In selec-
tion example, coll suction will be 42.5 F,

250
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AUB,RAS & RAUA)

TABLE 81 Condensing Unit General Data (Model R

Y mobeL nAUB ¢ [ m\saK RAUA 100++ RAUA 128+ ¢ RAUA 180+
CONDENSER COIL 12) 28x78 24 X 130 12,21 25 %78 125 2375 % 78 12y 2375 K ¥4
FACE AREA 1SQ FY 13 54 21 6% 231 2% 7 5 8
: R 22 SHIPPING CHARGE 2 L8 2Ly 2.2 L8 221LB 2.2 LB
! CHARGING WY » 12% LB 21% L8 2497 Lu, 213 18, 2157, L8
CONDENSER FAN DIAM & TYPE 1 20 PHOP 2 20 ° PROP 3.20° PROP 3.20 ° PROP 3.20° PROP
: NOMINAL CFM 4840 6400 10.580 11.030 11.380
i NOMINAL RFM 1540 825 1728 1725 1728
ST FAN DRIVE ¢ DIRECT DIRECT DIRECY DIRECT DIRECY
-’ ARl SOUND RATING NUMBLItvere 230 200 22.0 22.0 22.0
: * Includes indoor coil and 50° of Iine
X . : :Two compressors and two independent. complete refrigerant circuits
Charge deterrnined from use with HH15
. ** ¢ *SAN based on testing st ARI standard 270 (the RAUA 125 and 150 are not listed with AR

TABLE 8-2 Electrical Characteristics for Condensing Units (Models RAUB, RAS & RAUA)

AMPS (EA. MTR):: ot
. . . MAX START
MODEL Hp - RPM voLu1s CYCLES PHASE FL L.R. CURRENT (AMPS)
) : COMPRESSOR MOYORS L R
-b RAUD 620 ™ 3450 208 240 50 3 28,2 Y56 56 .
RAUD 624 A 1450 440 400 60 3 12. 6 79 79 3
Aol TRAS K 7Ty 1450 208 240 0 3 28 0 \79 e
RAS A4 7. 1450 AAD ABO 60 A Ve, 0 90 9C 2
RAUA 1333 h (21 3450 20B 240 60 3 22,0 118 140.8
RAUA 1504 [AEL 1450 440480 60 1 110 62 73.%
RAUA 1253 v at2) 1450 206 240 60 3 26. 0 1 %6 162 °
! RAUA 1254 6'aid) 3450 440 460 60 3 13.0 79 92 °
f RAUA !80" 72129 3450 208 240 60 3 3z.¢C 179 212.8
RAUA EQ 713121 1450 449 480 60 3 16, 5 a0 106 £
CONDINSER $AN MOTORS ,
RAUB 626 N 1540 208 240 G0 1 43 11.0 11.0
RAUD 624 Yol 1540 400 480 60 1 22 5.5 5.5
RAS 813 Taq2) 829 L 208 240 60 1 2.2° 44 8.8
RAS 81 NEY 825 440 480 60 1 1 2 2.1 4.2
RAUA 10+ '213) 1725 208 240 60 ] 4.1 11.0 3. .
1 _RAUA 10¢4 213 1725 440.480 60 | 2 1 5.5 16 ¢
HALIA 10§ ', 1728 208 240 60 | a1 1.0 53 -
RALA 1263 Y 1725 440 480 60 | 2 1 55 in ¢
RAUA 150 Ry 1725 208 240 60 1 4 1 11 0 FEN
RALA 1004 KD $720 A40 4B 60 t 2 1 5% t'g e *
d
* Amp draws fc each motor 1 Yﬁ(" \'f\l*
NOTE  Full load armps based on 230 volts and 460 volts XG.\ﬁI\ 4 ; Y
) TABLE 8-3 Electrical Component Sizing* e
’ UNIT MINIMUMN LINE MAXIMUM MAXIMUM " DUAL
MNP OPERATING eene WABE SPIE LINE FUSE ELEMENT
VOLTAGE o AL LENGTH.FT SIZE SIZE
> HALB 626 208.240 BAVG 6AWG 77 3 3¢
* RAUD 634 440 480 12AWG 10AWG 128 20 28
RAS 83 208.240 6AWG AAWG 68 80 70
RAS 34 440 480 10AWG 1OAWG 177(74AL) Y] 38
RAUA 1003 208 240 IAVG 2AWG L] CE] 80
RAUA 1004 440-480 BAWG GAWG 137 40 35
RAUA 1258) 208 240 3AWG 1AWG 82 90 90
RAUA 1254 440440 BAWG 6AWG 120 45 40
RALA 1503 208 240 2AWG 0AWG 86 110 100
RAUA 1504 440 4PD SAWG AAWG VE2 60 50
By 7 1% 12AWG 10AWG 15 40 25
y 7% 14AV/G 12AWG a7 25 15
BH 7 144 12AWG 10AWG 15 40 25
E 2ry 1AAWG 12AWG 37 20 15
BH 10 ) 264 14AWG 12AWG 49 15 15
200 1AAVIG [2AWG €2 s 15
449 VAAWG 12AWG 21 16 15
BH 15 208 V4AWG 12AWG 28 2% 20
2o 1AAWG 12AWG 1 25 16
A YAAW S 1 2AWG 145 15 15

* Informatior: in this tabie based on minimum operating voltages
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ROUGHING-IN DIMENSIONS

2, T VERSONG APPROXINA'E SERDIED PRINTS CY BE, 1<"

RAUB 6 NET Wr. 300 LBS.

Low
AMBIENT
DAMPER
(ACCESSORY)
NET WT 40 LBS.

MINIMUM CLEARANCE

NOTE: Minimum clearance can be
22" any one side, providing other
two sides are 36"+ or completely free,

~

R

Vo /
\M lsﬁl

NE
AN 000 T1g0ind
_DAMPER ACTUATGR
TO LIQUID
LINE
4
~
“y )
27%
; 195 DIA o
g5 | ELECT st
ool - CONN. ) 2
) ‘*\{é}x 78 DIA -4
13, .4 ELECT .
o $’ CONN. 71, ‘l“ M
i - B
.~ % - ’ , 9
- .
e ,-"'41 : 1% DIA
®- t SUCTION

36" NECESSARY ,
FOR MAINTENANCE

g




' | ROUGHING-IN DIMENSIONS

ALL DIMENSIONS APPROXIMATE CERTIFIED PATITS ON REQUESY

- RAS 8 NeT wr. 340 LBS.
AUTOMATIC HEAD PRESSURE

| S CONTROL DAMPER NeT WT 40 LBS
(ACCESSORY)
/
l )//<w~<n;h~.
g £ =g 110
, 9 ol
. ¢ ~J>\ ;?,//(- 1y
V2 P N -
s S _ — 10 LIQUID
| - e | LINE

% DIA
/" tauid

. 1%DIA.
| sucTion

~—
~d
36"7\ \‘j\\

/
~/_ 36" NECESSARY
FOR MAINTENANCE

MINIMUM CLEARANCE

NOTE: Minimum clearance can be ~ ,’
22" any one side, providing other /
two sides are 36"+ or completely free,




MECHANICAL SPECIFICATIONS

CONDENSING UNITS (RAUB, RAS, RAUA)

All condensing unit components assembled on common
base. Units completely weatherproofed and include her-
metic compressor(s), condenser coil, fan(s) and motor(s),
refrigerant reservoir, charging valve, all controls and holding
g%fgo of R-22, Units comply with ARI Standards 210 and

CASINGS

Zinc-coated steal, phosphatized, coated and epoxy resin
primer and tinished with baked-on green ename!, Heavy duty
coil guards standard on RAUB 6 and RAS 8. Coil guards
offered as an accessory on RAUA 10, 12%2 and 15, Unit mount-
ing rails and drain holes standard on all units.

FANS

Upfiow, direct-drive aluminum propellpr fans, statically and
dynamically balanced. Heavy-duty, permanently-lubricated
motors with built-in thermal overload protection,

COMPRESSOR

Hermetically sealed 3,600 rpm compressor, Overloads and
inherent winding thermostat protection included for com-
pressor motor. Crankcase heater is standard, Two compres-
sors in 10 to 15-ton units, one in other sizes. Time delay
prevents simultaneous starting.

CONDENSER COIL

RAUB 6 and RAS 8 two-row with %-inch 0.D. seamless cop-
per tubes, Heavy aluminum fins mechanically bonded to
tubes, Factory pressure and leak tested at 450 psi.

RAUA 10to 15 half V shape, one-row, configurated aluminum
fin secondary surface mechanically bonded to primary sur-
face of %-inch O.D. seamless copper tubing. Coils tested to
425 psi working pressure.

REFRIGERATION CIRCUITS

Single circuit on RAUB 6 and RAS 8. Two independent cir-
cuits on RAUA 10, 12% and 15. Subcooling, and access
valves in suction and Hquid lines standard. Refrigerant filter
drier(s) ship with each unit for ficld installation.

CONTROLS

High and low pressure cut-outs, contactors and internal
overload protection on all motors. Controls automatic reset:
ting. but prevented from cycling by lockout relay reset by
switching thermostat, 24-volt transformer for thermostat
only with 220-volt system control,

LOW AMBI:NT OPERATION

MODELS OPERATION T0 ACCESSORIES
RAUB 6 40 F None
RAUB 6 OF Damper
RAS 8 30F None
RAS 8 OF Damper
RAUA 10, 12%, 15 30F None
RAUA 10, 122, 15 oF Two-speed motor

2684

BLOWER COIL AND
EVAPORATOR COIL INDOCR SECTIONS
BLOWER COIL UNITS (BH, BU)

GENERAL

Fan cooling units consisting of cooling coil, drain pan as-
sembly, centrifugal fans, fan relay, filters and insulated
cabinets. Units comply with ARI Standard 210.

EVAPORATOR COIL UNITS (EH, EV)

GENERAL

Evaporator coils consisting of cooling coll, expansion valve,
drain pan assembly and insulated casing. Coils comply with
ARI Standard 210,

(BH, BU, EH, EV)
Two-row Sigma-Flo® design, Aluminum fin secondary sur-
face mechanically bonded to primary surface of %s-inch 0.D,
seamless copper tubing. Leak tested to 300 psi. expansion
valve(s) and R-22 holding charge standard, Dual circuits on
BH 100 to 150,

CASINGS (BH, BU, EH, EU)

Heavy-gauge steel. phosphatized and finished with baked-on
gray green enamel, Insulated with permanent, fireproof glass
fiber.

DRAIN PAN (BH, BU, EH, £U)
Welded galvanized steel and insulated. Threaded pipe con-
nection standard.

FANS (BH, BU)

Forward-curved centrifugals with adjustable belt drive,
Motors permanently iubricated and with inherent overload
protection.

FILTERS (BH, BY)
One-inch throwaway-type standard.

ACCEGSORIES (3H, BU)

Accessories include discharge plenums, permanent filter
sels, inlet grilles, mounting base, isolators. oversized
motors, and hct water, steam and electric heating coil Kits.
Heating coils do not fit in BH 7.

e
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JAANE' syBMITTAL DATA

ABSHITROY

Sovik, Mathre, Sathrum, Quanbeck

[ angINEER

PRBIECY AND DUAYION
Visitors Center Stephens College

NP S

T ORNSER DATE GUSTOMER ORDER NO. 1 GUSTOMEN ACCOUNT NO

-

s Drummond- Officer

; Mechanical Contractor., Inc,
P. O. Box 935

¢ Columbia, Missouri 65201

APPROVAL STAMP

; , mecooe!
ITEM}QTY. DESCRIPTION " ;
FAN COTIL DATA* '
COQLING HEATING ——
l TAG CFM TOT SENS GPM PN MiBH GPM WPD
Type A 300 ) %) 1.3 2.3 7.0 2,2 7.1
Type B 400 4.5 3.7 1.2 1.2 | 8.1 | 2.2 5.5
| fType C 600 | 6,0 5.1 1.6 3.9 [11.9 2,4 6.5

“*Data Based On:

-78°/680 EAT
~High Tan Speed

-106” EWT leating @ 50/ Glycol

-45° IWT Cooling
-10° AT

~ES
wFFICE
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ORIGINAL PAGE IS
OF POOR QUALITY

FAN-COIL UNITRANE
200-600 CFM VERTICAL CABINET MODEL B

MECHANICAL SPECIFICATIONS

BASI(' UNIT---Basic unit includes chassis, coil, drain
pan with polystyrene ;nsulating liner, plastic auxiliary
drain pan, fan wheel(s} and housingis), and motor.
The chassis is the structural frame, constructed of 18
gaupe galvanized steel, and continuous from top of
unit to floor, Unit is acoustically and thermally in-
sulated with heavy density glass fiber insulation.

UNIT CASING- -Pancling is of 18 gauge steel, All
cahinet payts are rigidized by channel forming, End
panel is removable for piping access. "Top panel is gal-
vanized. Discharge grille is recessed to resist conden-
sate formation. Discharge grille louvers are 15 degrees
from vertical,

Hinged access door is flush with top. Front pancl re-
movable without the use of tools, Front and top pan-
els thermally and acoustically insulated with heavy
density glass fiber insulation.

FINISH—AIL steel surfaces are cleaned, phosphatized
and flow eoated with baked-on primer paint. Optional
spray applied baked c¢namel finish in one of seven
dacorator coless is available,

COILS. -All water coils are burst tested at 450 PSI
tair! and leak tested at 300 PSI (air under water),

Maximum main coil tAO or DO) working pressure is
300 PSIG. Maximum entering water temperature is
270 F. Fubes and U-bends are 5" OD copper. Con-
nections are expanded to accept standard 34" OD cop-
per tubing,

Maximum auxilinry coil (L) working pressure is 200
PSIG. Maximum entering water temperature is 220 I,
I'shes are 7/167 OD copper, Connections are expond-
od to accept standard 14” OD copper tubing,

jpu— 259

FANS . -The fan wheels are centrifugal forward-curved,
double-width of molded, reinforced glass fiber mater-
ial. Fan wheels and housings are corrosion resistant,
Fan housings are molded, fiber-reinforced material,

FILTERS-- Filters are concealed from sight and re-
movable without displacing front paiiels. Filters are
either throwaway, permanent aluminum mesh 1 clean-
able), renewable or replaceable medin with permanent
frame,

DAMPERS --All dampers are 18 gauge sicel. Single
piece, counter-balunce 1007, return and fresh air mix-
ing damper seals on unit filler and gasket material,
259, fresh air dampor (with operator) is single piece,
soaling on filter to prevent blow-through, 252, mamal
damper is set by thumbscrews,

MOTORS -All motors are run tested in assembled
units, All motors are integrally thermally protoected,
Motors are capable of starting at 787, of rated voltage
and operating at 90?2, of rated voltage on all speed
settings, Motors can be operated at 107/, over voltage
without undue magnetic noise and with a temperature
rise by the winding resistance method not exceeding
60 (' tshaded poler and 50 ¢ (PSC") at full speed, and
65 (' and 55 C respectively at reduced speeds. '

TABLE | —Motor RPM

_% MOTOR RPM

MOTOR vortaGe | UNIT SiZE Y

02.03 04-06

Gt (RWSP) 115 €3 t | 1100, 500 (575, 500
62 (5P) 115 4G 1 | 1100 900,700 | ‘375 900 ‘700
63 (PSC) 116 a2 1 | 1100 500 700 | ‘275 900.700
[ 67 iser 116¢. 900,700 | *.75 900-700
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FAN-COIL UNITRANE
200-600 CFM VERTICAL CABINET MODEL B

TABLE 2 ~ UNIT DIMENSIONS

g ey e e ,
UNIT } 'No ofF!l 7] i
CFH A B ¢ F G H
LSIZE VEANG ( ° E ] )
' [ 3 LA r 9l
| o Ju o et e i e )
! L |
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i ! ; ; . ! .
] \ t ! 1 3 1 _5 il
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L
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SIOE_ VIEW FOR CLAMPING A [ CT COPPER
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1
HEt i
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wood = o T
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- ACCESS DOOR ! tEERY oAb JFILTER
' "\ Y
n:‘ : ) A : ' /” “~-.3
A S B T e R RITTT REERE PR PR P ST | e ’,.""“N - . %3
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e f e ) ORIRE ~IN \GASKET ARGUND
PERIMETER OF OPNG
12 QUADRIFUSER GRILLE [[)s 100% FRESH AIR BACK
4
. oacE W
YJGXNM’ M,_YQXA
O R QY
i POOR”
AUX HEATING COILS
COOLING COILS NOTE:
AUXILIARY COIL CONNECTIONS ARE ON SAME
END AS COOLING COIL CONNECTIONS.
:\:\\ ! ~RETURN T\:\T—jl -RETURN N
W\ -suppLy A ~ SUPPLY Y 3
Ny N N
Y dfwelia Py T VY
J T e i T e Y1 " electae eLements ane
o 7 o LECTRIC ELEMENTS ARE FACTORY
+5+| | oo ¥ 25 2 WIRED TO JUNCTION BOX.
esdel 2 l -—3’2L- l 1

1
1-ROW WATER COIL

Do

2-ROW WATER COIL
HIGH TEMF RISE

NOTE s
SWEAT 8

Ear L
SWEAY 3

] ae
TYPE AO COIL W/ |~-ROW
AUX HOT WATER COIL

[]o

TYPE DO COWL W/{-ROW
AUX HOT WATER COIL

ELECTRIC COIL

) oe

ELECTRIC COIL

. TUBES YO FEMALE COOLING COIL CONNECTIONS,

0.0
0.0, TUBES TO FEMALE HEAYING COIL CONNECTIONS.
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TYPE AO COIL W/AUX

TYPE 0O COIL. W/ AUX
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i ovrin X1 sncree R4

FAR-COIL |
URITRAKE® e S
ELECTRIC i .
CONTROL v e

TWO-SPEED SWITCH THREE-SPEED SWITCH

P A c K A G E (Unit-Mounted) (Unit-Mounted)

L
CONTROL DESCRIPTION GENERAL NOTL
Manual fan speed selection — place fan motor speed switch at I UniTrane control components (clectric water valves
desired position, excepted) are provided as standard for 115 through 240
FEATURES olts.
i. Designed and wired to conform to the National Electrical
Code us a standard feature and for Underwriters'
Luaboratories Listing when indicated below and on order
write-up.
2. Fuctory tested for electrical continuity.
CONTROL PACKAGE ORDER NUMBER ............. ..... e . H21 TWO SPEED MOTOR
/\ H31 THREE SPEED MOTOR
UNIT MODEL ........ e e e P VERTICAL
UNIT SIZE . ot e e e e e . 200-600 CFM
SYSTEM ......... e e e e e e e e TWO PIPE
€ONTROL ....... e TWC OR THREE SPEED SW!TCH (USED WITHOUT ELECTRIC WATER VALVE!}
NATIONAL ELECTRICAL CODE CONFORMANCE . .. ........ ... .. o e e STANDARD
UNDERWRITERS' LABORATORIES LISTING ... ..o e e e e .. YES
.. NO
MOTOR VOLTAGE .. ... i e e e % 115/60/1
. 230/50/1

THE TRANE COMPANY - (A CROSHE A1SCONDLS badodd
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2-SPEED MOTOR CONTROL

3-SPEED MOTOR CONTROL

Mi 0
AR (o) COM <%eeqf . PR |
RS >3.Th ¢
FAN_ MOTOR FAN " MOTOR
Hi Lo %0,
2 Pl
FAN MOTOR _4°
SWITCH FAN MOTOR
H
LIH) L2(N) LIH) swiTc L2t
[}
LINE DIAGRAMS
MOTOR CONTROL
AND JUNCTION BOX
FAN
‘swncg
< FAN DISCONNECT
§| E¥——pLue
33
-
-t NOTE !
by ALL BROKEN LINE WIRING
LI L2 8Y CONTRACTOR,
(H) (N)
MOTOR VOLTAGE
’
CONTRACTOR WIRING DIAGRAM
BASIC k2 . ——
UNIT LI MOVERTICAL CABWET MoODEL 4 _3__.9 38
4a3>~—6yg IS SHOWN, OTHER VERTICAL ™49 %
MODELS ARE SIMILAR
n|©
"
|41 s .
~r~NOTE 1 CINAL
THREE & DIAMETER / ORTGERAT

KNOCKOUTS AVAILABLE
IN BOTTOM OF CONTROL
80X FOR CUSTOMER
CONNECTION.

\— FAN DISCONNECT PLUG

N
\ FAN MOTOR CORD

)

PRINTED BY PRODUCTION SERVICES - LA CROSSE

FRONT WEW
(FRONT PANEL REMOVED)
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8Q3-B745

DATE SHIPPED | WILL OF LADING NO. |  INVOICE DATE

-

%51k, Nathre, Suthrum, Quanbeck

TRAME.I0 DAYS NEY | F.0.0,

Scramton, Frt. Allowed

NO. INVOICR COPIKS

!

¥ark bi1f of lading, “Shipper to motify Drusmond
T Officer at (314) 449=0571 24 hours before
"Stephens College Visitor's Center delivery. Ideatify as Torce-Flo”.
OOy 113 ORDE BER TCUST ACC COLLECT
o'ilﬂj78 v fﬁfﬁfif HUm uaghmsﬁgcéuiazlfg SHIP VIA Bast Vay | ¢ rnﬁam
Drumnond-Officer Mechanical Contractors |s Drummond-Officer Mechantical Contractors
8 Post Office Dox 935 E c/o Stephens College Visitor's Center
5 Columbia, Missouri 65201 " Columbia, Missouri 65201
; ° {INCLUDE ZIP CODE)
(INGLUDE ZiP CoDE) | SHIP WITH: )
ITEM] QUAN.| 8.0, ORDERING .NUMBER I.)-ESCRIPTIQN PRODUCT CODE PRICING
Al 1l BAG-ACO3 Vertical Recaassd Force-Flo
3|1 BAG-A003 Vertical Recessed Force-Flo A
i e
. [/ o
W it 3.2y 3.9‘3/(.3'
W e =
Y o /"/_ et ”"/;
ol - e ""f‘/..r“"
0 NI /’,‘«/
pncke e
ENTERED Shipmen) wanted OR BOONER D HOLD FOR A;’FROVAL sj-i:cs. oxﬂwm.w PPO, TRANSPORTATION
,’/ . DSPCE]C|F|ED D:TE NO. OF PRINTS
[:] HOLD UNTIL DATE CONFIRMED DAPPROVA‘-L”NOE_’{?.UINI:D
ORDER CLASS JOB NO. | CREDIT AUTHOR, | TAX STATUS | TAX CODE TAX AMOUNT SALES CRDER NUMBER
| SQ3-E74S5
OFFICE SALES
MEN & RATE
IIII.I.ING NO. S SHEET 1 orF 2
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VERIGAL FURLE LY DPEVIFIVATIVND

-

soLo Y0 + JCUSTOMER ORDER NO, !
Drummond -Officer 1801-11 i
TAC TAG '
L]
i
Hat
Stair "A Stair '"»" :
new A QvY, APPROVAL DWG, rew B ory, 1 APPROVAL DWG,
cosupeLy | L, R.M, [ SERIAL NO, COIL SuppLY ‘ L. 1 [ semat wo,
MODFL NO. k| CrM MODEL NO, w COM
o [ VERT, CABINEY INVERTEZO VERT.CAB ® | VERY, CABWEY M [ INVERTRD VERT.CAD
7 1VERY, CAB, wALL HUNG INVERTED VERT, REC, ¢ JVERT, CAB, WALL HUNG ~ | mverteo vaay, nes, :
l # | vamv, necesseo A W [vERY, mECESSED
1 | INTEGRAL DisCHARGE ) [INTEORAL DISCHANGE
3 [oucy coLLAR DIsCHARGE 3 {OUCY COLLAR DISCHARGE ;
4 | PRONY INTEGRAL DISCHARGE X 4 | FRONT INTEGRAL DISCHARGE H
A
1 {INTEGRAL GRILLE INLETY ) INTEGRAL GRILLE INLET .
1 | RETURN AIR TOE SPACE 2| RETURN AR TOE SPACE
4 [oucy coLLan 4 [oucr corlan ‘
5 { BACK 100 PCT, FRESH AIR OPENING 3 | BACK 100 PCT, FRESH AIR OPENING
E 6 | FRONT INTEGRAL RETURN AIR GRILLE X 6 | FRONT (NTECRAL RETURN AR GRILLE
k A0 STaNDARD WATER COIL €O | ELECTRIC COIL }t A0 | STANDARD WATER COIL €0 |ELECTRIC CONL
p0 [ STEAM COIL FO | STEAM DISTR, COIL 80 [srramcon $0 | STEAM DISTR. COIL ) o
({19
senvice | swore ur, O ouat vy, O] VoLY ™ service  Jsmave v, [ ouaLwr, [0 voLT #H
€2 |1" TAROWAWAY €t |17 REPLACEABLE MEDIA €2 |17 THROWAWAY ' Ed | 1" REPLACEABLE NEDIA
€ 11/2" PERMANENT €5 |5 2 RENEWABLE MEDIA € {1/2" PERMANERY Ee5 |1 2" RENEWABLE MEDIA
P2 | AUTO AIR VENTY F.3 | MANUAL AIR VENT £ | AUTO AIR VENT £.3 | MANUAL AIR VENT
Gt | 25PD, 115/60/1 RWesHP 0.3 {24PD, 230/50/) PSC Gt [ 280D, 115401 RwLSHP Ge8 | 339D, 230/501 PSC
G2 | 33P0, 118/40N sHp Geé | 34PD, 2307401 PSC P G2 | 356D, 115/60/1 SHP Geé | 33PD, 23074071 PSC
63 ] 3.4pD, 118/601 PsC Ce? | 3.8PD, 230/50/) SHP Ge3 | 3:5PD, 11574011 PSC G7 | 23PD, 230/30N sHP
w31 tor switch - unit mounted w31 {otor switch - unit mounted
CONTROL DWG, CONTROL DWG, \
FINISH FINISH
Baked enamel Baked enamal

ACCESSORIES & SPECIAL FEATURES

BTUMR,
cra

oPM
rO, P1.
STEAM PS)

CAPACITY DATA

Nt ain Tene, §8 @
enr, waten tene, 180°

21.7
300

ACUESSORIES & SPECIAL FEATURES

ORIGINAL

VY

: QF Y=

FRGE 1

.,

CAPACITY DATA

stumn, 21.4
w300

eny, aim veme, 65°
ent, waten 1enr, 180°

1.28 UNIT LIST PRICE oPM 1.20
0.4- 1TEM LIST TOTAL Fo. F1. 0.4
STEAM B3I

- '
(\1,'{‘;"“’::', iy '

1]
UNIT LISY PRICE H

b

Pt ————eemtaspty |

ITEM LIST TOVAL

SFACE LELOW THIS LIMNE # OR FAS TORY USE ONLY

UNIT BASIC DWG,

CONTROL DWG,

SPACE BELOW THIS LINE KOR FATTORYS 4L ONVY

UNIT BASIC DWG,

CONTROL O%G,
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FORCE-FLO CABINET HEATER
200-600 CFM VERTICAL RECESSED

MODEL H

MECHANICAL SPECIFICATIONS

BASIC UNIT ~ Basic unit includes 18 gauge steel chassis,
coil, fan board, fan(s), fan housing(s) and motor, Chassis
is acoustically and thermally insulated with beavy density
glass fiber insulation,

CABINET — Front panel is constructed of 16 gauge steel
and provides four-side overlap. Pancl may be removed
by litting two screws, Front pancl is cleaned, honderized,
phosphatized and flow-coated with baked-on primer. Op-
tional final finish of spray applied baked-on cnamel, Prime
and final finishes meet Corps of Engincers' Specifications
CE 30135 and CE 30137 (salt spray test),

WATER COILS — Configurated aluminum fins with
continuous fin collats and sleeved coil end supports are
mechanically bonded to 5/8 inch OD copper tubes.
Maximum working pressure 300 psig, factory burst tested
at 450 psig (air) and leak tested at 300 psig tair under
water), Maximum entering water temperature is 275 F,

STEAM COILS - Configurated aluminum fins with
continuous fin collars and slceved coil end supports are
mechanically bonded to 1 inch OD copper tubes, Maxi-
mum working pressure is 75 psig, factory leak tested ar
250 psig (air under water). Maximum entering sream
temperature is 325 F for standard coil and 400 F for
steam distributing coil,

ELECTRIC COILS — Fin-tubé type construction with
TABLE {-—Motor RPM

resistance clements insereed in tubes. Wiring is factory
completed and includes unit moun cd magnetic contactors,
high temperature cutout control : nd fan override switch.

FANS — Fan wheels are centrifugal, forward-curved,
double width, Constructed of moided, thermo-plastic ma-
rerial and reinforced with fiber glass, Fan housings are
molded polyester resin, fiber reinforced.

FILTERS —~ Replaceable by removing ‘ront panel, Filter
options include: (1) 1 inch throw-away of woven glass
fiber, (2) V4 inch permanent, cleanable aluminum mesh,
(3) 14 inch permanent frame with renewable Scotfoam
media and (4) 1 inch permanent frame with replaceable
woven glass fiber,

ELECTRICAL PERFORMANCE — All cataloged units
are wired in accordance with the National Electrical Code.
Available optionally as Listed by Underwriters’ Labora-
torics, Incorporated. Junction box for motor cord pro-
vided only when speed control is ordered.

MOTORS — All motors have integral thermal overload
protection, Motors operate satisfactorily at 909% of rated
voltage on all speed seteings and at 109 overvoleage
without undue magnetic noisc. Temperature rise by wind-
ing resistance method does not exceed GOC (shaded pole)
and S0C (PSC) on high speed. All motors are factory
run tested in assembled unit prior to shipping,

MOYIR RPM
sy i 3 it 1 e S—
MOYTOR VOLTAGE UNIT SI1ZE
Nn2.03 0406
G! (RWSP) 115 w0 16 %00 1Q75,500
2 e e e D e ——
G2 (5P L oen 100 202 700 1275 900, 700
G3 (PSC) b 601 1106 900 700 1075:300.700
~G7 (5P 730 up ! 1100900, 700 1075 200 700
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' FORCE-FLO CABINET HEATER '
200-600 CFM VERTICAL RECESSED
MODEL H

TABLE 2~ UNIT DIMENSIONS

UNIT [No oF
| SIZE CFM FANS A 8 c D E F G
o 20| 1 3 |20 |2 l!liry v 22
. & J00| 1+ |ar |20 |23} |27k {25 | 23] 30
04 j400 | 2 |5 |32 {27% |3l | 293 |2} | 24
o6 [600 | 2 |63 | 44 |30% |43 | 41} | 39%| 46
i |
re:
~ SEE MOTOR CONTROL SUBMITTAL FOR T
ELECTRICAL ROUGHING=IN OETAILS. e
= JUNCTION BOK FURNISHED UNLESS "
OTHERWISE SPECIFIED, [}
~MOTOR CONTROL AND ACCESS DOOR — 5 e
ALWAYS ON MIGHT HAND SIOE OF UNIT. T
Two £ x 12 oPEN sLots TOP_VIEW
. NOTE: l— FOR ANCHORING UNIT,
[ ' SEE AWILABLE OUTLETS |o l — A et
FOR PANEL OEPTH,
N BASIC_UNIT +
] 93 8 94—
e % —ed "% y ¢ FRONT INTEGRAL GRILL SRS %___
' 4 ‘ ‘ T TOP_DUCT_COLLAR 23 :
5—1 e . 0 2 43
: : 4 2" I s
—_ .._.._._.rk———‘ [T oe-io :t ~~~~~~~~~~~ e ey | Jo
TS B Mg A [
N ittt g S ] .
'\ koutoL! || | miw o[ | {cameockeD 1
\ O\ jaND/ L) bar 1{oAccESS! o
\ \eT BOX| | L H-+po0R
ul»- \ k—-—- SR — b | - - - My === |
W\ ! i i
v\ e 8L —olef 6 84—+
\ ) z L ! 2
[;:::7_ Ld-2 L mis o LTI
. / = = _— T T TS S S S T T
SN | | '}rw.jdl V7T | : .
Vol N SN 8 W S e pr
A B A R i A e
AT ) [4. t-md (I T [0) S
N / \ , | 0Ll
...: ’-—-/--‘ )5 s J | I’"\‘? I
— _..!RE!L JE | ’ 'lu...."—_ ST e - - ) amad ' d
! N =2 / =3 =
o au = 5 : |
- t £ (I o S = (J
i 4
»
"\ DE VIEW // 102 E —10%
! SIDE ' ne iR F ERONT INTEGRAL GRILLE _L ne
/ [ i o [ ]
/

/ | UNIT SHOWN WITH OUTLET *3, INLET “e.
TWO § DIA HOLES
FOR ANCHORING UNIT.

FRONT VIEW 3017

LY <4s]




. OUTLETS

.-3!-.04' 12}
°“°T..1 -% MANEL OEPTH
it )
' L—. 1= »
T '~
T T

/_//-h—-

INLETS

(O3 Top ouer coLLAr

: i PANEL DEPTH AVAILABLE
[ 9% FROM £ TO 45 INcHES

IN 3 INCH INCREMENTS,

r

(Zﬁ FRONT INTEGRAL GRILLE

HEATING COILS

o
sweaT § oo Tuses To

1-NPT EXT
FEMALE COIL CONNECTIONS,

(SUPPLY)

1-NPT EXT o NOTE:
(RETURN) W\ ELECTRIC ELEMENTS

\\‘\ ARE FACTORY WIRED

;8 ;'.""T..l. \\ TO JUNCTION 80X,
\

A0 [] e0

[] =
1-ROW WATER COIL I~ROW STEAM COIL

ELECTRIC COIL ~ AVAILABLE
WITH RH. UNIT ONLY,
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GRILLE

({s. FRONT INTEGRAL GRILLE

1-NPT INT
{SUPPLY)

2-Npy INT
f (RETURN)

[ ro
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COMMERCIAL AIR CONDITIONING DIVISION

FORCE-FLO
CABINET
HEATER
ELECTRIC
CONTROL

. PACKAGE

CONTROL DESCRIPTION

Manual fan speed selection — place fan motor speed
switch at desired position,

FEATURES
1. Each Force-Flo Cabinet Heater control package is
designed and wired to conform to the National

CQNTROL PACKAGE ORDER NUMBER .........

LU R R N SR )

TWO-SPEED SWITCH THREE-SPEEL) SWITCH
(Unit-Mounted) - (Unit-Mousured) :

t

Electrical Code as a standard feature and for
Underwriters’ Laboratories Listing when mdzuatcd
below and on order write-up, .

GENERAL NOTE -
1. Force-Flo control componcnts are prov:dcd a8
standard for 115 through 240 volts. : '

l" 'y, »

H21 TWO-SP&.ED “;WITCH
H31 THREE-SPEED SWITCH

D A I N S N A S A B B B

UNIT MODEL ,.......... C e e e e e e ... VERTICAL AND HORIZONTAL
UNIT SIZE 4 v vttt sttt s ettaaise s sssensieniesesintsesninsesinseeinivesinsaes 200-800 CFM
NATIONALELECTRICALCODECONFORMANCE N vivras e ss s STANDARD -
UNDERWRITERS' LABORATORIES LISTING ... 0vvvivrerrrniinsnrioressnennones AP o {21

o 3 NO
MOTOR VOLTAGE ....... e 116/60/1 "

ﬁn((.,‘-\\‘(f\vl :‘ N

[ 230/50/1 °

?\(‘TF, ‘5

T
(3 vi

THE TRANE COMPANY — LA CROSSE, WISCONSIN 54801
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; . 2-SPEED MOTOR CONTROL 3~SPEED MOTOR CONTROL
o . Y™
‘ al
FAN MOTOR FAN MOTOR

Nllzé Lo 1323

FAN MOTOR ﬁ‘

SWITCH FAN MOTOR

Lilw) : L2(N) LitH) SWITCH L2(N)

LINE DIAGRAMS

MOTOR CONTROL
AND JUNCTION BOX

FAN
lshted

¥ FAN DISCONNECT
8l ¥ pLuc
. S §
- 1
NOTE !
ALL DROKEN LINE WIRING
Lt L2 BY CONTRACTOR.
(H) (N)

MOTOR VOLTAGE

CONTRACTOR WIRING DIAGRAM

BASIC ) o o oy NOFE: A |
UNIT s 00T Noror cowiRoL AND JUNC- 3 9
4% [T 8§~ TION BOX LOCATION SHOWN [+ 4313 16"

]

FOR VERTICAL CADINET MOD: sy === oy

. . | ) [ -
EL. SEE UNIT SUBMITTAL . = ——T
FOR LOCATION ON OTHER .,,f:
MODELS, ™M
,4 +
L
~NOTE: 417
THREE § DIAMETER —
KNOCKRUTS AVAILABLE
- IN BOTTOM OF CONTROL G
e AOX FOR CUSTOMER
CONNECTION. o
~N
N\~ FAN DISCONNECT PLUG
L JC)
o
N

\FAN MOTOR CORD

| ,

FRONT VIEW b701-2639 END VIEW

(FRONT PANEL REMOVED) (END PANEL REMOVED)
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. A
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[

FILE INFORMATION

DIVISION TAB ~ TRANE HEATING PRODUCTS
PRODUCT TAB — CONVECTORS
LITERATURE ITEM — Submittal

LITERATURE FILE W,

SUBMITTAL

ELEMENTS

Convector elements are suitable for use with
hot water or two-pipe stesm systems., Elements
are constructed of seamless copper tubes, non-
ferrous fins, cast iron headers, ribbed steel
side plates and steel element end supports. Fins
contain flanged collars to provide proper fin
spacing and permanent contact with the tubes
which are expanded mechanically into the fin
collars, Tubes are expanded and “rolled” into
the headers with additional strength provided by
tapered brass bushings, '

Flement support assemblies are mounted to
vertical unit brackets which provide ample end
pane). clearance, Vertical brackets are adjustable
to allow pitching of elements.

All elements shall withstand 100 lb, air
pressure factory tested under water,

OCTOBER, 1977

CONVECTORS

WALL MOUNTED,
FREE STANDING AND

RECESSED

CABINETS

Free Standing and Wall Mounted cabinets con-
tain recessed and framed outlet frilles, Fronts
are secured at the top by a mounting channel and
at the bottom by two front panel gasteners on all
Wall and Floor Mounted units. Cabinets and fronts
are phosphatized and painted inside and out with
one coat of grey primer, Front and top pan:ls are
16 or 14 gauge steel,

Extruded grille unit contains anodized,
aluminum grille which locks to wall mounting
channel and the front panel,

Recessed units have a one plece front panel
offered in a choice of 16 or 14 gauge steel with
integral, free~flow grille perforations. Panel
edges are formed back at top and sides with 1/4"
radius. All corners are drawn and panel edges
are straight and in the same plane,

Dampers are factory installed and are operated
by a chain and dial assembly. 1In the closed posi-
tion, heating capacity i{s reduced 70 percent.

DESCRIPTION OF TYPES

W ~ Flat Top, Wall Mounted

AW ~ Flat Top, Wall Mounted With Extruded Aluminum
Outlet Grille

SW = Sloping Top, Wall Mounted

FG - Free Standing With Inlet Grille

FK =~ Free Standing With Arched Inlet

AG - Free Standing, Inlet Grille, Extruded
Aluminum Outlet Grille

AX

SFG
SFK
RG
RK
SG
SK

- Free Standing, Arched Inlet, Extruded
Aluminum Qutlet Grille

Sloping Top, Free Standing With Inlet Grille
Sloping Top, Free Standing With Arched Inlet
Fully Reccssed With Inlet Grille

Fully Recessed With Arched Inlet

Semi Recessed With Inlet Grille

Semi Recessed With Arched Inlet

[ B S T T B |
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e g

. 8
0 HAMENT-TS-TD
0 MOUNTING L8O
) 3
# PIPE Tap
TABLE 1 — Elsment Dimensions ‘*"5 548
LENGTH 'f :
1 29%INK|37%|4%|49%|55% |01 ——IN} ) ELEMENT MAY BE TURNED

All Dimansions are given in inches,

HEADER UP

el ‘lzsi__ END FOR END, OR WITH L

) 0 ECEMENY-TB.L
RECESSED-TYPES RG, RK, SG AND SK ,
pois O ] F—D
" ' - |
Lod l-—i }i‘ !r"” ‘*
1 P..,i.
LM LN
il e
hf' :iu
1 Led be-
v
|
i
agam,  fomm e
TABLE 2 - Cabinet Dimensions THARE 'sio8 oveLer . .
LENG™H 29 | s f 4t | 47 {83 | 80 | 68 OVERLAP o
TARLE 3 — Cahinet Dimensions, Recessed Units ACCESS DQOH FASTENERS
____TVPE RK,_RG_3K 3G ‘
DEPTH . "] DEPTH DEPTH ‘
DI e HD — D e § r ...._..Q
EJLIM AN P IR JTTUTEILL W IN TI U LE]LL Nl P IR T]u
T4 1187al 7] Y |3%e |4 |44 6 17—'7;73‘{ uﬁ%— . e V| T¥e .
18[18%121] or|oR 20{21%] 23] on| or 20 [21%12312% 3%
2124 {28% 27| 1% (2% {8 (3% | 8 [ 26 [27%] 20| 2V |s%a 8%V | 4| 26 [27% [29] On [oR —_—
30i31%]33 : 32(33%] 38 ) 32(33%a 28]l 3% |8 8%
36 137 1 ae 30 139% | 41 38 [So%] 41 CAMLOCK FASTENER

TABLE 4 — Unit Minimum Height (DimL) Limitations For Access Doors

. ' ACCESS DOOR IN
accEss pooR | e oor OUTLET GRILLE

1
DEPTH | IN PANEL INLET GRILLE[WITH DAMPER]WITHOUT DAMPE
s e e——

4 24 16 24 []
(] 20 20 28 20
8 26 20 26 20

NOTE: ADD 2 TO TAPPING DIMENSION “U" WHEN
ACCESS DOOR IS LOCATED IN INLET GRILLE.

All Dimensions sre given in inches,
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WALL MOUNTED-TYPES SW, AW AND W = - -~ AN

N A ¥ 0
- -~ N ool
" i —1
1 !
- ¢
v e e e e e et et e S e |
-,‘5
- ms— | _ - .
BT €
i€
5% 0 TYPE AW /‘IYPI sw Onwew
FLOOR_ LINE ; [ ‘
TABLE 6 — Cabinet Dimensions, Wall Mounted Units
, TYPE W & SW ! T TYPE AW
TABLE 5 — Cabinet Dumcnﬁom, All Types ST RPN P P DEFTH
LENGTH l l HD" e 4 | DN e b 9D s § 9D —m 4| 4D = b
A | 26}32] 35| 44] 50] 56} 62} . cle[f[c [cTeJfrfc [CcJe[r[ G |c e[ v ¢ Je[n
10 T 16 10 [12]
‘ All Dimensions are given in inches, E E 20 14] [ 16]
[ 18]2|3|2% | 2013/ 44% | 26]4]5|7% [18]2]2%] 20|23/ 4
| 24 26] "32) 24 26
30 32 [30] 32
FREE STANDING-TYPES SFG, SFK, AG, AK, FG AND FK
)
B e | nmmad ¥ R
8 - i~ '
=
. N —
] \B
' r—- —‘ | L 3/8 (\
- (
EEE. | ,
_ c ¢ i
A AN
{ g e e e e e e e e e -l
, .
i |} T
J T.' ~~~~~~~~~~~~~~~~~~~ 't'". J - J X
o . . b H
o N o 4| D Tvee AG O
-l 'i'é PIPE SHIELD-/ -—j !,'—'L +—f—0—
t oo *“""
All Dimensions are given in inches,
o : OPEN KICK SPACE | | -* _
TABLE 7 — Cabinet Dimensiosns, Free Standing Units ] L
1 TYPE FG, FK, SFG & SFK TYPE AG & AK % \
DEPTH ~ | DEPTH DEPTH DEPTH DEPTH
No" — ‘ .'D" — ‘ “o" — !m' . MD" — ‘ NDH —— 6 (,
cle[FlG kI c [E[Ff G [afklIc Tel¥l ¢ 1 o[kl c el w Dik{c[emD]x l m_
| 14} 413116 413120 4[3] 14 4]3] 16 NE ¢
(18 4[3] 20 413 26 si5] 18 413 20 NE
| 24} 2| 3{2% 65| 26|3|4{4% 65 | 3214!5| 7%[6]5] 24]2|2v [6]5] 26| 3|4 [6]5 -
[ 30 5151 32 BHED 6|51 30 615] 32 615
3'41 6|5] ae 13E 36 65 3t B j PET
“J" DIMENSION IS FOR : FK, SFK AND AK UMITS ONLY : »—{b. | —
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¢ (N i

{ H——-——-—.-—.-—u——~—————.~.-r

TYPEW, SWAND AW WALL MOUNTED CONVECTOR
END POCKET OPTIONAL

| |
‘--—-e‘é-‘

o [

Q,;
E

b—-G-—T

f————— R

il

b S—1

"
S |

|
Il

7

TYPE FK, FG, SFK, SFG, AK and AG FREE STANDING CONVECTOR
END POCKET OPTIONAL

¢” END POCKET
TABLE 8 —~ Minimum Height and Dimensiona! Limitatiens fer Camieek
and Spring Catch Access Doors

. GONVECTOR TYPE
:g W | sw |  aw [ FK-FG_| SFR-SFG | AK.AG
it i A _DIMENSION

= PMINTMAXT IN] Max] MiN] MaAX] Ki]max MINJMAX | MIN] MAX

[HE) 0 [ [] a

() e Y2 ]| 6l [ o o |

g_;_g'/a“_,c_'/. 4] 77%]4% 10% * ) 02l10%
”24 4Ya112Ya|4%i13% [4Val16%a110%2112%0]10Y2]187% toYa]16%

30 4'/,.15'/. 4'/%197/. VARVATVAIDAIA DA AR

3 ) a B___lolajzalaiiolafas?s Holql2e
HT 0 o ® .'L i -

16]d ® ° 4% | 8% ¢ 0 0 =

20{aYa} 1ValaVal 7% Jala 12% ® ® 8%]12%
o (26147 [13%]4%]13% [4% [18% |107 [13V4] 107 [13% [10%]18% Ty

AA YA IBADARYA T YA T2 RTA A TVARA

38l B _n ] 10%: zs'/.ﬁ:o'/ﬂzs’. 10%030%,]

14 e 0 ] ) ]

20]4Ys] e%]4%] 87 [] ® [ . [ 7 o] {
sbeTaVs 12aiaalii% | B lovalizvaliovslli%al W Accese R FASTENERS

2 [a%s 18Vl Ya 177 [ ] EYAMAILVA R ]

30 [ R IYATVAIIY A EY

-4

° Accass dooi not available
8 Convector not available in this size

NOTE:
Access door will be furnished at minimum locations uniess otherwise
specified on sales order,

Access doors can be furnished without end pockats.

CAMLOCK PASTENER

S ) ) O ALUN HeA®
Access doors not evai.ible in outlet or infet grilles.

All Dimensions are given in inches.
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Lowis D. ¥reslasd 3 ’
PROJECT. w——— v
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ORDER DATE CUSTOMER ORDER NUMBER CUSTOMSR ACCOQUNT NO POR GANENAL BIGIGN @NLY o ,g
YHIR ARPROVAL (RIT NOT WAlVE RE
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. 9
¢  Drusmond-Officer Mechamical Comtracters mave .y e/ &5 \;ﬁ“
S Dost Office Bex 935 LEWIS D. FREEDUAND [R5 F .\
. |, Celumbia, Missouri 65201 CONJULTING ENGINEER (Y © 5%
M‘ H e
° 25 4 %
. {INCLUDE ZIP CODE) -]
o WD-NepE.
TAG: X] lerenso | 2moB.3713 | susMiTTAL DRWG. h
o JoRUAN L SR LMoL My el [J2.Mei p-Lev DlaMev [sLemz CleMemz [17-LPDD [18-MPDD
j § & (i - AFLPH 13- AFLRYV 5 -AFLPMZ 7. AFLPDD
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o I [ne Trons] €8 [romdumrta) ™Y |61 Adau | 0B wB | OB W | o | eRiss | MO [T COOLING COILS
. W - Standard Water .
PREHEAT 0.+ Drainabie
SECTION R Do «-goubhbfncun '
tainobie
Vz FIRST 0 | .‘5 a : IOOI K - Cleanohle
1ot (weMBe5 | 16(1 | A [LP27.0] 66 | 75 |mw | 8.6 | 1.0 E b Retrigarant - 22
secow|  lo e N 50 HOT WATER COILS
l CA'srfNG W ‘5 15 1 A L 1 27 9 ’ 73 m 2 7 180, AW -Single Pass Opposite .
7 ‘. wm 2 e 2 uz o.z T End Connections
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ywx (F2| (45 15(4 A |L| |68.3 |B0/67 |56/35 22 a2* End Cannections
2T, & 8 BP QF-1ronsR__ [Jr-2RoDS L STEAM COILS
. A -Single P
o EXT.E&BR G-t wiauert R [J6 2wrduct . (6. 3tzducr R DG4 duct (1G5 w/duct R [166 w/duet L Singly Fose Oppostte
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Al | __FILTERS -7A O5-1A J2-LveEaM [J6 LV PERM _ [O3.HY PERM {17 -HV PERM End Connections K
C)’ MIxiNG Box [0 -90 orening [IBoT/BACK (J10r/BAGK [Je-ope (01 T2 rops [JR__{Jt N
'?(z’ PREMEAT €OV SECTION Os ELECTRIC PREHEAT Qu TUBE MATERIAL
- 1L pADICIERS WATER SPRAY O R (MAREN sTEAM oy [J71-3R Or.a A -Standard Copper
o HAECLE Ov-y qomn{Jv 260 Hn“;]’v s ronndve7 aedvadoco CJvseoan [Jverocn (v 22C0 | ¢..005 Asd Bram
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. . ' ORDERING NUMBER | TURBULATORS
| 1| Magretic starter News Typs 1, Size 00, 200/60/3¢ Q- Wthous 4 ,
H [ » -With
1 ™ “utton push butten station Nema Typs 1 CIRCUITS
Trovators  Bletoor  Cewwwe DR Oseeme | by etheps___| T Fe
ot ove. 949  rem_ flvariaste Olrztwe gl1 s [l ENCL BELT 6D FLUID TYPE
- , ) , . . ) . v 12 Refrigerant - 12
% 1]”770“ 1 HP 208 A 60 < 3 et SHAL 1 tRaML [JR EJ [ 32 . Refrigeront - 22 5 3
<] 1rPE Rfra i W.lntled woter
HOH5- 1?:“ HW . Hot wea!ero ¢
$T . Steam A
GBI s
MECHANICAL SPECIFICATIONS —~ STANDARD CLIMATE CHANGE,%@R‘: i b'ﬁ
CASINGS — Removable Panefs Phosphatized and Punted OR 1ta Qﬂh SALES ORUER NUMBER
SSOILS - Prate Fins - Seamiess coppet tubes with galvanized steel casings Al cinls are pote M‘m GIOIVETES ;
! FANS « Forwardiy Corved - oo L ard MP unils o0 Size 31 and satter O ) m3"",‘1
i Backwardly Inchned v LI un ts Size 3% and targer,
H Arr Ford i MP and AFLP ynats Size 38 nnd targee
: BEARINGS - 200.000 hour average hir - Greasabls, S
’ DRAIN PANS - Exrended gnder both Fan and Cout Section on all caahing units Seandand Pae o covereg vath SMEEY.A....._.. OF....;__..__J‘

27 foaman-place nsatation, Dram pan with hiner has glass tiber me, oo
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SUBMITTAL DATA »

APPROVAL STAMP :

HW - Heo! Water

CUSTOMER ORDER NUMBER | CUSTOMER ACCOUNT NO PPROVE D AS NOTED
SUN CHHRAAL BROIGN oNLY
@vAl DOSE HET WAIVE AISPaNALD] N
$ :':“:,_,:::'., CHIING, DATAILA SR QN4 -
4 .
: . (1]
FYY [
Y LEWIS D. FREEDUAND
o CONSBSULTING CNQIRKER
{INCLUDE 2IP CODE|
1AG:_ ARU=2 lectenso [ mos.3713 | suMiTTAL DRWG,
fofiag) VIR | meprL b Cv-wen O2-Mp @B-Lpv O4mpy [Js.LPMz DeMPMZ [J7-LPDD (J8-MPOD
1 6 O ArLPH [J3-AFLPY Os AFLPMZ [l7-AFLPDD
i DISCHARGE 2 (Ji-TorH 2 & -BACK Vv O -FRT RQDS TOP 41 (It -FRT MODEL
& L ARRANGEMENTS z 02 soTvoMn 2| Oz FRONTV Oz2-#RT RODS BOT 83| [la-Top| LP-LowPredsure ﬂ
L rc O Ar Os g| Os-rront v t|  Os-eackn ()3 ToP 10D5 #RT e s
) 8 EXT. cAsIN x Q4 BACK v 404 eronTH 3] [la.Too rees sack  [JZONES ()| Mz -Mulu-Zone
1 3000  sceml /@0 el 2,0 el 1,68 ewe| 1291 eem DD - Double L
COIL SPECIFICATIONS CAPACITY FLUID colL No| ) oo
) cou | SIZE TUPES [ [-Fus(KW £AT LAY R 812 '
cons | rym Ny o P ... AL N M TILTLS -
ot e Trove] €5 frmdmmad]™ |™ | _AamH [ OR wB 1 DB wB | ¢ | efres | O COOLING COILS
— W . Stenderd Water
» ' D.: Droinable
s'!?"l%N DD .Double Circurt
. Y 4 DS S Orarneble Z
B Y 110,2 100/ v 12
d - rigerant »
. 1 |casine | W 45| 18 4 _w_“_\_'j L[T] 1: . 6_0 _ ” Wi 1 |60 6.1 F 2- Refrigerant - 22
secone 18 | 100/ HOT WATERCOILS
l CAWNG 105 16 1 A L '0 11002 60 ' 11 80 105 AW .Sing'e Pass Oppesite
' I v rmemm] emeemar e m— . ws End Connectiens
»Two Poss Same
w i P2 18 45 lsl 4 AL MOS 80I67 jz.:/ 22 ‘1. End Connectisns
INT. F & BP OF .1 rRODS R Pe ) euDS L A-"";EAIM cou.g
APEDS L e e Sreale B .
EXT. F & B8P DG-I w/i ey R DG M S T _Dg;s_{._L LY ﬂ'j WA TR G 5wraatR [1G-6 widuct L g:d.Co:\;:m’:::l )
w 1 (FILTER BOX Qu-FLAT Ggh Mo (L vesn Ceiss v thRs 1 1A g2 Ly peRrv (33 HYPERM) N ‘N°E" S'E"' Opposite
&| [COMBF/MBOX [JM-90 OPENING []BO1/BACK [J10P/BACK [jN OPP [JRODS [(JR  [Jt NS -Non Fraave Some,
. FILTERS Qhora Os-1a [J2 wvpery Oe wverRm (s vv PERM (37 HY PERM End Connect.ens
Wi pxingsox  LJo-9o opeNinG [lsot/eack Lrobrmack Cle-ore (11 (]2 robs (. OL
L&) FREHEAT COIL SECTION Qs ELECTRIC PREHEAT Qu — TUBE MATERIAL
1 | HUMIDIFIERS WA TER SPRAY Or s O oo sreamcrin _Lr-3R Ot a4t A -Stondord Copper
MZ BAFFLE Ov.1 4ol v2 600 v g seenlv 2 onidvaa0co [Qvssocn [Jve 0¢n [Qva 22¢p C . .038 Med Braee
GALV. DRAINPANLINER D bT [T O - .04% Med Brom
ORDERING NUMBER | TURBULATORS
O - Witheut 4
1 | Magnetic starter Nema Type 1, Size G, 208/60/34 T Wit :
i1-Pwo-Button-Push-Button Station yia-i - 1 G SMmcurs
ISOLATORS" *L.O0R CRILING  [JRiS ~ 0 [JseRrING by ouhews-. Tube: Fed
g foRIVE  3221.Rem  fglvartasLE | [J12MHP Lot _[Cl EencL. sELT GD. FLU:D TYPE
- : - 12 - Refrigerant - 12
i AMOTOR: 2 HP 208 Vv 60 <Y 3 PH SHAF 1 FRaME (OR [gt 22 . Refeigerant « 22
1 1YPE R 1750 CW.Chitled Water

Kakial

MECHANICAL SPECIFICATIONS — STANDARD CLIMATE CHANGERS

$T - Steem
SP . Seeciel

CASINGS -~ Removable Panels Phosphat.zed anJ Painted
COILS - Plate Fins ~ Seamless coppe’ tubes w th galvan.:ad steet cosings, All corls are piiched in the cimnit.
FANS ~ Forwardly Curved ~ 1n LP ard MP units tn Size 3) ard sratler, )

Backwardly Inclined 1n LI unite Size 35 and Iarger, '

SALES ORDER NUMBER

KQ3-K741

" Atir Foil 1n MP and AFLP units Size 35 and larger,
BEARINGS ~ 200,000 hour average life ~ Greasable.
DRAIN MANS - Exteaded under beth Fas and Corl Sectior on all Louting, units, Standard Pan s covered with
12 foame-ir spince msutation, Dran pan vith anet b glacs fiber msytation,
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SHAR 1

12 - Refrigeront - 12

THE MINNIE COMPANY - LA CROSSE, WISCONSIN 54601 SUbiMiiit AL DAITLA ,
ARCHITEC! ‘ .
APPROVAL STAMP :
[TNGTNEER ; =
PROJEC), . -
: - AR VVE
ORDER DATE CUSTOMER ORGER NUMBER CUSIOMER ACCOUNT NO A P P R O / E D A S N O T E D
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THIS APPREOVAL NUle HEY WAIVE ABSPRN Fen
5 t.‘mﬂlﬂ‘! Um.h.n KNG DNTAILD AR Q ,{
(o] A
é un...... e
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{IMCLUDE 2P CODF)
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) 1 6 . i - AFLPH (3. AFLPY. 5. AFLPMZ 7. AFLPDD
Z|  DISCHARGE 3 Or-1orH 4 ®-saCk vV O -FRT RODS TOR 3 |1 -FRT MODEL
- % g 3
| _ARRANGEMENTS _ 2 O2-sotvomm 2| Op eront v #) Ceerrrwoosnor 3] [datop) W8-bew fressure ﬂ
o - - ~Med, Fiessy
l: Fc O AF (O8] Cet| g {OJ3-FRONT v g (J3 vackH G [l Top nODS FRT AE - Areton]
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-Double Duct
SCFM " r;sp H RPM | PR
—{— 2000 L_1/2 sP| . 1.50.. B 1 R B
COIL SPECIFICATIONS ) CAPACITY _'F‘.Ul COILNO| o “yerriem
qry oo | SIZE TURES okt KW EAT LAT |, N T 812
coiLs | Typg SER SF 1 YRep e BT N R
!7!52 @ [ wioe [ Lons| B frawefres o] | MBH DB wi ne wi * pive | " * Soost‘;':‘;:fg:tf
' D.- Drainable
Z%%';%‘J DD 8oublnblc.ncun 2
rirgbie
v s Tn - 7 S’O '%’}“ - 100/ K. Cienn(obl- :
o - £ | — Refrigerant = §
S| Y |W TTI45 | 16]4 | A |10 65.8 | &S | TRV |14.7 gy 0.3 F 27 Retriternt - 2
SECOND ¢/ 180 HOT WATERCOILS
1 CAlS'I‘NG W 18, 45 10 2|A|L -0, 65 08 % Q HW 3 5 11‘2/ 0.1 AW -Single Poss Opposnoﬁ
. J0 T SRR SN FORE o (R PVRURRTLUN SRR SRR S End Connections A
3 .d :t ) . W5.Two Poss Some LZ
in | F2| 18! 45| 15|4 | A |L 65.2 | 80/67 |57/56 |22 42 End Connections
Caﬁ\ijg INT. F & 8P OF-tropsr_ . ClF 2m0pst . JTEAMCOILS
-Sin ass (1}
Ul evr, Faep [JG i w/iautR [:]n. RYA O sL/.. R ,‘[: M[]c; betpwt R [JG6 w/duct L | Eag Connech ons
ey 1 FILTER BOX E]j -FCAT [ "| O LI it [JLLSS £ TR [ﬂ LY PEAL ()3 HYPERM N »Noeh :'Em.ofpo'm
o e et e e et i ea S i nd Connectio
| [ COMB F/M BOX [JM-90 OPENING [JBOT/BACK [ {0B/BACK [Jt: OPF '] RODS IR [O% NS -Nen Froere Same.
2 FILTERS Ol-1A 005 1A [0 Ly PERY [ty prre  [1anv PERM. 07 Hy PERM End Connections ,
"j; MIXING BOX __[]0-90 opENING _[DBoT/Back [(dTOR, BACK (F-oie [l (2 rops Rt
D | PREHEAT COIL SECTION Os ELECTRIC PREHEAT Ou : TUBE MATERIAL
| HUMIDIFIERS WATER SPRAY Ok Chan _steadorm R [OT-4u A »Standord Copper
- imMzoarsie o Clve sono(d ve2 eonn (v 2 mpo(dve ceni{dves s e [Jvis 6060 Cveruen (v 22¢h C - .055 Rod Brass
. GALY. UaAIPAN LINER [ DT Cl e D -.049 Avd Bram
. , ORDERING NUMBER | TURBULATORS
1| Magnetic starter Nema Type 1, Size 00, 208/60/3¢ 0 - Withoyt 4!
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e e e = ‘ - — ClRCUITS
ISOLATORS: [RFLO(JR Ockeining RIS [arinG | by eotherxs Tubes Fed
W Vipnwve; 1042 " rem  glvariaele  [Jrame_ glisvep JencrogerTonl | FLUID TYPE
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1lurorey e
' open 1vpre

208Y 6057 3
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RjM

FRAME (R flu [

22 - Refrigerant - 22
CW.-Chitled Woter

£

CASINGS

MECHANICAL SPECIFICATIONS — STANDARD CLIMATE CHﬁh‘I‘GEJ’!% ™

— Removatile Panels Phosphatized and Painted

ORISINAL PAGE T

OUALIT

COI.S ~ Plate Fins ~ Seamless copper tubes with galvanized steel casings. All coile are ptehed in the unit,
smalier

FANS ~ Forwardly Curved — in LP and MP units 1n Size 31 and

Backwardly Inclined 1n LP units Size 35 and (arger.
Air Foil in MP and AFLP units Size 35 and larger,
BEARINGS -- 200,000 hour average [1fe -- Greasable,

DRAIN PANS — Extended under both Fan and Coil Sectior on atl «oe!-ag units, Standard Pan s covered w
1-2" foameineplace insulation, Drain pan with hioer has glass Hiber insylt.on,
" . *

*h

1
HW - Hot Wwater 5

5T +Stene '
g 5P - Special : :

M CALES ORDER NUMBER

KQ3-E741
SHEET 3 oF . X .
SUBMITTAL DATR |
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LOW AND MEDIUM PRESSURE

~ DRAW-THRU
CLIMATE CHANGERS®

SIZE NO. 3 AND 6

MECHANICAL SPECIFICATIONS

UNIT CASING — Constructed of high grade steel
reinforced and braced with steel angle framework.
Sectionslized construction consisting of fan section, coil
section and drain pan. Removable panels in fan and coil
sections provide access to all internal parts. Hanger or
bolt holes prepunched at the factory.

UNIT INSULATION — All panels insulated with a |
inch glass fiber blanket, securcly fasteried. (Opiional)
Neoprene coated 1 inch blank=t insulation. Drain pan
has seamless, 1/2" cellular, spray foai:-.in-place
insulation. (Optional) — drain pan has inner and outer
pan. Inner pan galvanized steel with blanket insulation
between pans.

TABLE 1 - METAL GAUGES /
UNITY lllu*
COMPONENTY INO. S|NO, ¢
5 DISCHARGE PANEL 16 | 18
=
S 5 END PANEL 16 | 1o
% | END STIFF ANGLE 14| 14
ORIZ. ] 20 ] 20 ]
x| END PANEL veRt. | T8 | is
w o .
3 5 | INLET FRAME 14 | 14
[¥]
@ SUPPORT CHANNELS 10 | 10
- :
-':‘ % | HORIZONTAL UNIT TOP PANELS 20 | 20
g X
l: L VERTICAL UNIT FRONT AND BACK PANELS 20 20
DRAIN PAN, HORIZONTAL 16 | 18
DRAIN PAN, VERTICAL 16 16

CENTRIFUGAL FANS — Double width, double
inlet, forward curved multi-blade type. Table 10 lists
fan sizes, Shaft operates below its first critical speed.
Fan tearings externally mounted grease lubricated ball
bearings for 200,000 hour average life. Fan housing die-
formed and air tight. All fans statically *end
dynamically balanced, and iested after being installed
in factory assembled fan section,

COILS — Continuous plate type fins, Sigma-Flo® II
configurated, aluminum or copper fins. Fin collars
drawn and belled, bonded io the tubes by mechanical
expansion of the tubes. No soldering or tinning is used
in thf bonCing process. Coils removable through access
panels.

UNIT AND ACCESSORY FINISH — Casing and
all accessories, except the coil, chemically cleaned,
phosphatized, and coated with baked-on enamel.

ACCESSORIES -— Opposed blade type face and
bypass dam.pers locked to slotted damper rods rotating
in rust-proof nylon bushing. Bypass duct completely
insulated. Filter and mixing boxes designed to hold low
or high velocity, 2 inch permanent or throvwaway type
filters. Flat filter boxss a2ccess doors on both sides; all
cther filter and combination filter-mixing boxes with
large, single access door. Mixing box damper blades of
the parallel type set for merging of air stream inside the
box. Blades locked to slotted rods rotate in nvlon
bushings.

THE TRANE COMPAN2Y8—-OLA CROSSE, WIS + N 54601
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h h \ € LockTioN L8~ 3
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ouctY *2 "
" == our, .
[.. T , L v
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[ _“J FROWNT
i i ‘ 1 2. ot
] e YIRTICAL
l ._l;;X'IOMUM in >
,» " coiL SPACE| | 12 — 1
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. o "~ (ol el
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| WHEN [ -+ S
i 1| - ORODERED | \ NG
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'016 HOLES 'I"é %il DRAIN‘| taE Y T €34 FAonT
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.-.'OE p & MOT AVHILABLE ON 3
) ORIGINAL rAGE 1§
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TABLE 2 LOW PRESSUR MEDIUM_PRESSURE
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3 [1e x 2o 3 [0 o3f3] o | 2o g oe ol anflwsd [ 1] 7 s (23710 B 112 25 125 | 1og]rdg |10 383 {10711
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PKE-HEAT COIL

FACE AND BYPAS> DAMFERS

[ ]
M o
o B
r\(. o J -
] o Rt L -
/ —-[l ¢ i .\ ? .
AR RN I R B ;
s e 720N B T i B I L
PRE-NEAT COIL s\ J—.L > | ! N J 2
T = S a s s
Vertical Hetizental
{0 ExTERNAL FACE AND BYPASS [ INTERNAL FACE AtD FACE
DAMPER WITH DUCY BY PASS DAMPER DAMPER
T”l! 2 K TASLE 4
I8 3 AV N I NS 1 1S 2 ROM T 1
26} 0 |6 | H fconleon feoidenii]eoin fw con NMib st rjsfslnyrpags]rjvv
I KR ERE ! Toor J oy T
kAR EE 3 Bop f28g | vrgl2op]7 feas|1e [oilog g fenle
: o [e]o| voclsollrpegliont 1o | 2 oz lsi g
ACCESS DOORS
VERTICAL ) HORIZONTAL
[ Location 2 [] Leration
J cocamion 3 1 LocaTion 3
T
B RS ST N R TABLE § .
} 1 ‘;l R “;;r“?q'r'“".
l -,.-, '...‘ ...] /—W\J l—'\ "‘I‘;L i T Plf
bl T L o ) e ] (e
] CoT TS
| PO B & A AP T SN B TS RS
N e V% 3 BN
L i 1 I RSO
ST L olte) 'E____:# T i
sy [ veamniind
p - S —
VERTICAL HORIZOK TAL GENERAIL NOTES
SEE ion sides fi ils, d
0 COIL MODULE . Connection sides for coils, damper
it o INSDE ; oTE 6 [&;{UN‘}%% 85}0‘,3*};1%;‘{5 rods and motor drive positions are
- Touct T “/ YT SR 0F UNT N ORDFRF determined by facing front of unit.
ey gy o PO i Arrangement drawings shown
T ..'.TM a T "'i -¥ indicate right side of unit,
gl -a T‘g . Drives, coils and damper rods may
2P M“'MU&" R e be furnished right or left hand side
oo, SPACE via FLow ' gir
> i, as specified on the order.
l ! : . Drain pan connections are provided
e { on both right and left hand sides.
P et~ MUY S T N A VOURORI § Shd= External drain piping may be
[ _ix: XU MR 1 g U T8, &tk { =L . :
N ;H i S ,mmf 1 connected to cither side.
2 L a.3 oA MOUNTING _}“4., P HA | DHAIN - At . Damper drive rods are 7/16"
‘% K A i.' i, "l ’; - diameter with 1/2" adapter.
S NS IS | e - e h
2 Vg, meern s oy e . For cciling suspension, accessory
[] cammer con. r”“'ue"*m “’.‘{w ACALI AL Ot mounting legs bolted to
accessories similar to that shown
) on Page 4. Legs will project 2-
TABLE 6 ey W‘.‘, L.,,E"fht, 3 1/16" above Horizontal Climate
SO 7 Jal > JoJrfe |1 Ju 7] [Tw 1' Changers. No other charge in leg
s [y fofen ot biel o ] :rJ l dimensions.
1 N0 fy S0 3 «
R s g

B ne iy

B
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. 4-5/8" diameter holes in top

corners, 1" from edges for ceiling
mounting.
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Mounting Leg-Medium and
High Capacity Filter Boxes,
Floor Mounting. See General
Note 5,
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Mounting

\\

Leg-Mixing and Combination
Filter-Mixing Boxes, Back and Bottom

or Top and Bottom, Opening Floor

Mounting. Top and Back or Top and
Bottom Opening, Celli
General Note 5.

ng Mounting. See

COMBINATION

FILTER-MIXING BOXES
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TASLE 7
FILTERS
Ot e P e s [o[c [ oo o[ o[
sPiTao x| 2] e x2s] 220w 2s] 216w as| sol2rugfesdf v 1gt o [oud| vad 2t 92| 21§
6| 220 x 25| wfre was| w20 x asf u {6 x2s] sa]asfs)eaff vn | kiaedtsgt s0,] 19| 21

Mounting Leg-Mixing And
Combination Filter-Mixing
Boxes, Top and Back
Cpening, Floor Mounting, er
Bottom and Bock Opening,

Ceiling Mounting. See Genersl

Note 5.
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s T 7 T To oo Toa Toa Tir v Taa s [ |5 [6 [0 Tos [ Jo
DRAW.THRU CLIMATE CHANGENS
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ACCESSORIES
FLAT FILTER BOX
THROWAWAY c Nae] 30l ezl asl sa] e 79 0] ea|vs 2oy el vash vro ] 1o | 250 338} ~
LOW VELOCITY PERMANENT . . U 93| a7 ] 2| sa] o2 | aa | ot ) o7 | 197 Lran | 198 ] 198 | 183 ] 222 | 234 | 284 | 426
HiIGH VELOCITY PERMANENT | . st esien] on| o0 fvonfazof o3 fuse |4 | 207 | 207 } 287 | 306 | 338 33 | se2
U . - USSR BN RN S - - PR Y e—
MEDIUM FILTER BOX ,
THROWAWAY B el vor fesy | raalrer [aze [ a7 ] aze | 247 | 303 | 924 | 324 | 398 ] 370 | 456 | s20 | ses | es3] 778
LOW VELOGITY FERMANENT . Healory Jraw | vez [ 1oy | 103 | 204 | 200 | 204 13 | 373 a1a ] ax | 540 | a3t | w95 | 008
HIGH VELOCITY PERMANENT . el 14t {1 | 190227 L 290 | 240 | 342 | 34y | 420 | asa | ase | 913 | %97 | o8 | 799 | 935 | 1088112
HIGH CAPACITY BOX 4
Tnnow WAY . s vemlass L vvolieo | ez ] 220 ] 260 | 278 J 950 | 300 ] 390 ] 428 | 470 | 538 | 300 | es0} - | -
LOW VELOCITY PERMANENT vao| 168 104 | 19a {200 | 223 ] 200 | o8 | 324 | 393 | aes | ase | 12| 374 | as0 | 735 | wes
mc.u VELOGCITY PERMANENT . 136] 198 | 207 | 200267 | 270 | 317 | 960 | 396 [ 4wn | s76 | 370 | 648 | 742 | 352 | 930 | 110
ROLL FILTER . oo 142 ves | 187 | 204 | 21w | 250 200 | 363 | a0 | evs | s00 | 750 mo
. PO Phasa W Raigll RRAME Sl Wieioll Watt O Bt M |
COMB. FILT:MIX BOX |
THaoWAwA . s1ml san 1200 | 2e0l20m 1 oee ' 300 | ain | 990 | 400 | dea | aso | 6201 710 | 790 | €03 11133 | 1310
OW VELOGITY PERMANENT 122 100 J217 | 268|279 | 310 | 324 | 345 | 393 | aar | sa0 | 540 | a6 | 780 | 874 | 997 [1268 | 1448
mau VELOCITY PERMANENT . 196|208 {249 | 208 {315 | 346 | 360 | 397 | 456 | 521 | 625 | o295 | 708 | 906 [1003 [1163 {1508 [ 1740
S T ATy Rt R St - wd -l o - LR
DELUXE COMB. FILTER MIX BOX -
THROWAWAY 193] 240 [200 | 352 | sa0 | 376 | w07 | 474 | 80y 604 | 804 | 732 ] see o B
LOW VELOCITY PERMANENT . . R200| 256 {260 | 370 | 393 | 400 | 431 | 804 | 936 | 627 | e54 | @54 | 790 | t0%e
HIGH VELOCITY PERMANENT | . §212(200 {312 | 40271420 | 430 | 478 | 556 | 00 | 707 | 729 | 729 | 098 [ 1102 \
P e aahD FRAIN PR PITY RS SIRNEE it LR SRR taduheuts DU S B s e aRit
MIXING BOX , , . . . sz | 118 |12z | o178 | vea | 286 [ 270 [ 31w | 9e0 | se0 | 300 | 437 | 310 | e29 | 730 | wes 1010 | 11esf
EXTERNAL FACE AND BYFASS . ao| 50| 70 { oe]voo | 2| 184! ver [ 170 | 208 | 240 m m a7 | «70 | 618 | 928 | 1070 1268
. 3o Wl N Wil Badé
INTERNAL FACK AND BYPASS so] sa| 74y 7] €2 | 100] rom | v13 | 124 | rea | 21y zu 927 | ssa | ses | aar | sas| — | -
Ko RAM Wil Mhanstl Wil Widoiall Whisodll SRAsN iy o
| FACK DAMPERS . . sl s ws | "ot Tvoz | von | vor [ Tvvs | vaz | aas |20z | asa | 207 | sz | s70 | ass| sas| - | ~
bt buutll SR Tl e 0 ol Wbt Wiotinll Gl Il Sl i
lﬂumwrmnumscmnc:ru:uum so| es | 96| 100|130 | 110 130 | 180 | 170 | ve0 | 200 | 200 | 300 | e0 [ 400 e
WALL INTARE BOX "
sSTEEL ., . 901 130 | 110 | 130]220 | 240] 270 | 200 ] 310 | <80 | 00 | w00 | 728 | #00 | 930 {1140 {4480} -} -~
ALUMINGS 4 e sa] s0] so| 78lvos | vol nis] Ve | yre | ass| se0 ] 300 | 4e0| 525 { 603 | 745 | 940
¢ SEE TABLE 9 FOF. MOTOR WEIGHTS '
Y
TABLE 9 - APPROXIMATE MOTOR WEIGHTS
MOTOR '
: ! 40 | 50| 60| 7
HoRsepnweER| 174] 173 | Vel 1 1] 2 3 5 73] wo] 5] 20} 25] 30 5
MOTOR
, 263 | 300 | 409 | 460 | 560 | 640
WT. (LBS.) 20 |20 25 | 33| a4 | a4} 7v | 82 frz7 ) 1ea] 187 ] 294 | 26
TABLE 10 -- FAN SIZES
LOW PRESSURE | MEDIUM PRESSURE
UNIT SiZE NO, SIZE NO. SIZE
NO. 3 [ s $ W'
NO. ¢ ' 12%" 1 10"
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i o TABLE 1) ~ WATER AND STEAM COILS
HEADER CONNECTION 9IZE
] coiL TYPR HEIGHTY SUPPLY RETURN DRAIN & VENT
3 ————* W« WATER 18. 24, 30, 93 2% NPT, 2h NPT, -
D » DRAINABLE 18, 24. 30, 33 h N.T. 2 NPT, w NPT, AT
DD - DRAINABLE te. 24, 30. 33 2% N.T. a2 N.AT. W NPT, (EXT)
K » CLEANABLE 10. 24. 30, 33 % NOT. M NPT, -
P2 - WATER 12, 18, 24, 30 J/ANP,T. ¥ & NPT, -
Pe - WATER 12, 18, 24, 30 t NPT, 1 NPT, -
Ps » WATER 10, 24, 30 1% NPT, 1% NPT, -
A STRAM ' 18, 24, 30. 33 N NPT, v NeT | -
AW - HOT WATER 9. 24, 30, 33 .| au NpT, ah NPT, . =
WG » HOT WATER 12, 10 1N, 1 N, .
. WC - HOT WATER 24 1 N.P.T, Ve NPT, | -
WC - HOT WATER | 30. 39 s NPT, 2% NPT, -
‘N NS 12 1w NPT, 1 ONRT, -
N, N8 1. 2 NeT *ONRT -
- N. NS 24 2 NPT, 1% N, -
H, NS 36. 33 3 NPT T WL, -

All 12" header height coils, Types A, AW, D, K, and W, supply 15 NIV, return 1ty NPT,
Atove connections internal except drain and vent,

TABLE 12 — TYPE F1 AND F2 REFRIGERANT COILS

NO. oF CONNECTIONS NO. OF CONNECTIONS Na, OF CUNNECTIONS
HRADER cin. Cine cin.
HEIGHT cuits LIQUID | SUCTION cuiTe LIQUID | sucTioN cuITs LIQUID | SUCTION
| T 2 » 0.0, % ©.0, Pl » oD, 1% 0.0, . 1% 0D, | &% 00,
f P e 2 » 0.0, 1% 0.0, ) %00, | %00, . 1% 00 | awoo.
24 2 Y'Y t» 0.0, . » 0.0, 1% 0,0, . 1% 0.0, 2% 0,0,
20 2 ™ 0.0, 1% 0.0, 4 » oD, 1% 0.0, 6 1% 0.0, 2% 0.0,
[ 1) ] » 0.0, 1% 0.0, 'y 1» 0.D, 2% 0.0, 1 % 0,0, &% O.D,
NO, OF CONNECTIONS NO, OF CONNECTIONS
HEADER cin- cin- -
HEIGHT cuIT LiQuID SUCTION cuiTe LIQUID suUCTION
18 - - - - - -
1 18 1% 0.0, 2% 0., - - -
24 1e 2-1%0D. | 2-2% 0D, - - -
20 10 1% 0.0, 2% 0.D. 20 2-1% 00, | 2:2% 0.
38 22 2-1% 0D, | 2-2% O.D, - - -

12'" and 18"’ solls with 1 circuit have 5/8 OD liquid and suction connections.
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\Einned Tybe Madigtion and Convectors:

¢ Room theraostets V-2 meduiste their respective radiation n!u

' or valves V<1 to maintain desSred space tamperature. The set
paint 0f T-R {s automatically reset from JO°F on day cicle to
§5°F on nite crcle.

Cashan t T

ther
1n sequence with dofl

lated epan oaly {
seler heating cofl.
mnstat with the gred

hon~ -

L2 -

FM

18 .
On a rise in space tempersture the mormally open hnt;u port ol lwly wlve

¥-2 s medulated toward & closed position (3-6 ren From G-94 output ] cooling Coil valve and reef sounted m qm » -mu. do-

from thermostat V-3, there 13 ne water flov thru valve ¥V:2. Ouring the desd 1 sired supply afr tamperature, '

tone, cof) return valve V-3 i3 switched to divert the return water to the

chitled return main. On @ continued rise in space tespersture the nermally ] On nite cycle (!oi wuin ntr). contacts 02 and 03 of pressure wﬁ .

clased coaling port of swply valve V-2 Is sudulated teward an open positien N PE-2 are apenat to f2e supply fak and cooling’ iint- lm

{9-120 range). . therwestat 1-2 cycles susply fan thru. action of centect /1 o .
pressure suftch FE-2 to meintain desired nite reduced tpoce

When any reem therwmostat calls for ceoling, the chilled water systes sid chlu ' teaperature. .

water *E* are enargized previded outside tesperature is above MO°F & . on

sensed by thermostat T-4, The chilled waster system when energized wil) pnv“n 3 lugt Reos 01} m;nmg: v oee

45°F chilled water supply tesperature.

Room tharmostats T-) are previded with external t-nntun sdjwstmnt knobs
nd are met reset from day to nite settings with the ceatral changssver systes.
1f the spartment it met eccupied, T=3 s to be set at S6°F 1n the heating
season and S0°F 1a the ceeling sescen.

As the coaling ports of waives ¥-2 are ssluiated, the systes

pressure selector rel

1 discharge afr temperature, Seller
asdy

selar iuun cofl valve V-§
er hoating all valve V-4 to maintain dmni
Meating cot) valve :‘-:

f sufficlent hest can net be 'n-
The set paint:of -3 s reset by spece ther-
test call for coeling thry action of Mﬁ

ays C-2.

Y Om 8 pite In space Lempercture sfter le ool Vo V-4 o
¥-$ are fully cmu.,-:&n ter m " r-
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;. 9 [ s ! 3 | 2 | 1 |
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