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. ABSTRACT

This report describes in detail, the solar heating and cocling system installed

at the headquarters of Citizens Mutual Savings Association in Leavenworth, Kansas.
The project is part of the U.S. Department of Energy's solar demonstration program
and became operational in March, 1979. The designer was TEC, Inc. Consulting

Engineers, Kansas City, Missouri and contractor was Norris Brothers, Inc., Lawrence,
Kansas.

The solar system is expected to furnish 90 percent of the overall heating load,

70 percent of the cooling load and 100 percent of the domestic hot water load.

The building has two floors with a total of 12,000 square feet gross area. The
system has 120 flat-plate liquid solar panels with a net area of 2,200 square feet.
Five, 3-ton Arkla solar assisted absorption units provide the cooling, in conjunc- E
tion with a 3,000 gallon chilled water storage tank. Two, 3,000 gallon storage

tanks are provided with one designated for summer use, whereas both tanks are
utilized during winter. .
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1. SUMMARY

90% Solar Heating & 707% Solar Cooling
Citizens Mutual Savings Association

Ray M. Perkins, P.E.

Citizens Mutual Savings Association 1s headquartered in
Leavenworth, Kansas, some 40 miles west of Kansas City. The
association was founded in 1884 and, after numerous growth
expansions, had finally outgrown the wurban facilities and
decided to move to the suburbs. The Board of Directeors decided
that their new facility should set a precedent for the entire
community; that they should be a leader rather than a follower,
and therefore, made a decision to incorporate solar heating and
cooling into their growth plans.

The design intent, then, was to develop a system that would save
energy, wutilize solar energy to 1its wutmost, that would be
economically feasible and virtually maintenance free. The
Owner, in one of the many review sessions, statcd that his
business was that of saving and the lending of money, and not
the operation of mechanical systems. He, therefore, directed
the design team to produce a system that would be completely
automatic and would not require his attention and service,
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The building site is unobstructed by trees and other structures
that could  cause shadow casting on the solar collectors.
Surface parking 1is provided on the south and east side of the
building, thus adding to the potential for diffuse radiation
collection. A major thoroughfare passes the site on the west

side.

Building orientation is such that the collector panels have a

. heading of due south and are sloped approximately 40° to the
horizontal. Leavenworti is located slightly above the fortieth
latitude. There are 20 £flat plate panels connected in a
series/parallel arrangement with three panels in series and in
parallel with all other groups of three. The collectors are
Sunworks ''Solector" with single glazing and their special
coating., '

There are two floors in the building, each having 6,000 square
feet of area, or a total of 12,000 square feet gross area.
Approximately 9,000 square foot 1is heated and cooled by the
8olar system, 6,000 on the first floor and 3,000 on the lower
level. The upper floor, or first floor, contains all the normal
banking facilities, including teller spaces, bookkeeping, vault,
and private and general office spaces.

" The Energy Code in the State of Kansas requires that new

/‘ buildings cannot have a heat loss greater than 19 BTU's per
' square foot of floor area. The Citizens Mutual Building, since

it 1is so well insulated, has a heat loss of 13 BTU's per square

foot, considerably below the state code requirement. The roof

has a '"U" factor of .04 or a resistance of 25, whereas the

- composite '"U" factor of the wall/window is .1526 or 6.55
. resistance, The windows, which are double glazed, equal 127% of

the total exterior wall area. Resistance of the wall area

without glass is 11.54.

Interestingly enough, the air conditioning load of a similar
building designed prior to the energy crunch would -have been one
ton for every' 300 square feet of floor area. The Citizens
Mutual building has' a requirement of one ton air conditioning
load for every 666 square feet of conditioned space, or one ton
for every 88 square feet of gross area. In other words,
Citizens' has a heating load equal to 70% the state maximum and
~a cooling load requirement less than 50% of the previously
accepted values. .

In an effort to establish the sdlar design approval, a review
was made of the heating degree days and the expected full load
cooling hours for the Leavenworth Building. In TABLE 1, degree
days and annual full load cooling hours are tabulated for
variovs locations., '
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TABLE 1
Heating Cooling
Degree Days Full Load Hours
Leavenworth, Ks., 5200 1000 |
Dallas, Tx. 2400 1200
New Orleans, La. 1400 1400
Tampa, Fl. 700 1500

It became apparent after reviewing the data in TABLE 1 that the
design approach had to consider heating as the mozt important
aspect of the solar design. The annual cooling requirement of
Leavenworth 1is 67% of Tampa, yet the heating is almost six (6)
times greater.

With the design approach established, nine computer runs were
made to determine the ideal choice of collector type and array
size., The computer runs included tracking concentrating and
flat plate type of various sizes. Life Cycle Costing was

completed' on each of various combinations. Table 2 lists three

of the computer runs, all of flat plate collector type, giving
the pertinent data. -

TABLE Il
Alt. #1 Alt. #2 Alt. #3

Collector Area 2220 1665 1332
Number of Panels 120 90 72
Cost/Sq. Ft. of Panel © $54.30 $66.16 $75.41
Heating % of Annual Load %1% 69% 55%
Cooling % of Annual Load 70% 56% 48%
Cost/Earning Ratio 100 125 162

Alternate No. 1 was chosen for implementation due to the lowest
cost/earning ratio. The other computer runs were for tracking
collectors, heating only and cooling only. None were as cost
effective as the chosen Alternate No. 1. Since heating was the
major concern, the largest volume of solar heated water was the

oal. Studies indicated that 100° water would meet the peak

eating requirement, whereas cooling required 190°,., This data
led to the selection of the flat plate collector and its ability
to collect more diffuse radiation over the tracking collector.

The buiiding orientation and arrangement indicated a need for
five zones of temperature control.: System design was five water
to air heat pumps with an outdoor cooling tower, and five solar
heated absorption units for cooling. Following is a tabulation
of space temperatures and the corresponding system mode of
operation:

"



Space Temp. Mode of Operation
78° Auxiliary Heat Pump Cooling
76° Solar Absorption Cooling
74° Economizer Cooling
72° Solar Direct Heating
70° Solar Assisted Heat Pump
68° Auxiliary With Heat Pump

Solar absorption cooling will handle the entire cooling load as
long as sufficent quantities of 190° water are available. A
chilled water pump and piping system transfer the absorption
cooling to the air stream with a coil in each zone duct. The

absorption wunits are all in parallel on the chilled water loop

‘and are staged on as required to maintain the chilled water

supply temperature at 45° F. Variable flow through the
collector was provided to assist in delivering the highest water
temperature possible. The solar water storage tank capacity of
6,000 gallons was divided into two (2) three thousand gallon
tanks, one for summer (higher temperature) use and both for

winter (highest volume) use.

Solar direct heating, accomplished with a coil in the air stream
of each zone, will provide total heating as long as the solar
heated water is 90° or higher. If solar heated water is below
90° and above 68°, the solar assisted heat pump will provide the
necessary heating at a coefficient of performance of
approximately 2.85. Between the need for direct solar heating
and absorption cooling, the outdoor and return air dampers will

. modulate to provide cooling by natural means from cool outdoor
" air.

The system, then, included a water to air heat pump for each of"
five (5) zones in series with a chilled water coil and hot water
(solar water) heating coil. The additional fan resistance
necessitated the addition of a booster fan in series with all
five (5) zone heat pumps and connected to the common return air
and outdoor air duct. Air filtration was accomplished at the
booster fan and deleted from the individual zone heat punmp.

The main banking area has a vaulted ceiling, following the pitch
of roof and offering an ideal  opportunity to pick up the
stratified hotter air at the roof peak in the winter. High
return  air was provided for winter operation and a low return
for summer. Supply air to the individual spaces was through
floor @grilles, thus permitting the circulation of 1lower




temperature air for heating, a situation well suited for direct
solar heating.

' The solar system, as stated earlier, will provide 91% of the
heating and 70% of the cooling, and is completely automatic.

The Owner had instructed the designers to "keep the system

o simple''; that their business was ‘''savings and loan and not

. mechanical system operation'. With these instructions in mind,
o the designers set out to provide the automatic system,
Approximately 20% of the system cost was for temperature
control, or almost $11.00 per square foot of collector pancl.
The control system is pneumatic, because of cost advantages, and
includes step controllers for sequential control of absorption

units.,

Six months of operating cxperience has been gained with the
* completed system. Only minor problems have been encountered to
date. Power failure, with the sun shining, was the first
problem, A-rapid increase in collector temperature and pressure
occurred and the safety relief valve functioned as intended,
with the: resulting loss of antifrecze solution. The relief
valve didn't operate until the collector circulation pump was
restarted on power restoration. A check of the system piping
found that the Contractor had installed the relief valive at the
pump discharge rather than at the expansion tank connection
(point of no pressure change) as called for on the design
drawings. A relocation of the relief valve has eliminated this

problem.
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Project Paper
Citizens Mutual Savings Assogiaztion
Leavenworth, Kaisas

Ray M. Perkins, P.E.

2. KEY WORK ABSTRACT

Application--«=~-emwocccecvecccncnca- Heating, Cocoling and Hot Water

System Type--==-ccemacmecenccacencca- Heat Pump and Absorption

Collector Type-~--e-e-cccomconcoccans Flat Plate Liquid

Collector Manufacturers-cec-ceaceee-a Sunwork "Solector"

Collector Area-~---ecececorccnncnan--- 2220 Sq. Ft. Net, 2520 Sq. Ft. Gross

Storage CapaCity--=-~=scccomocceccnaqua 3,000 Gal._ Hot - 3,000 Gal. Cold

Building Load-=-=---~ceccumcracccaaa. 366.1 x 606 (Solar Conditioned)

Btu's Producede-=c=e~eeecrcncacaccan- 363.6 x 10

Building Owner----~ccccmemconcacacan- Citizens Mutual Savings Association
Leavenworth, Kansas

Designers~-e--ecenmcmecmcmmcnnacccccna" TEC, Inc. Consulting Engineers
Kansas City, Missouri

Contractor-«------ T Lomemaee Norris Brothers, Inc.

Lawrence, Kansas

3. INTRODUCTION

Citizens Mutual Savings Association, Owner of the installation was founded
in 1884 and has its headquarters in Leavenworth, Kansas, some 40 miles west of
Kansas City. The Owner, after numerous growth expansions, had finally outgrown
his facilities and decided to move to the suburbs. He, the Owner, had decided
that their new facility should set a precedent for the entire community, that
they should be a leader rather than a follower and, therefore, made a decision
to incorporate solar heating and cooling into their growth plan.

Siting
) The site for the new facility is unobstructed by trees and/or other struc-
tures that could cause shadow casting on the contemplated solar collectors.

Parking is provided on the south and east side of the structure, this increasing
the potential for additional diffuse radiation. A major throughfare passes the

site on the west side.

Building Description

The building has two floors and is constructed of native stone veneer with

.a reinforced concrete foundation and first floor framing system. The upper or
first floor contains all the normal banking facilitias including tellers, book-
keeping, vault, private and general office space. The lower floor includes the
mechanical space, storage space and a finished meeting room and other functional
spaces. The lower level is totally exposed on one side and partially exposed on
two sides; windows and entrance door occupy the exposed side. The building has

el

g

a gross area of 12,000 square feet, 6,000 square feet per floor, with 9,000

square feet of conditioned space.




- Heat Loss and fain

) The building, with a design heat loss of 13 BTU per square foot is con-
siderably less than the State Code maximum of 35 BTU per square foot. All wall
insulation is outside the structure mass to provide the greatest heat sink ef-
fect possible, thus reducing internal temperature variations that would result
from external temperature changes. The wall has an overall winter "U" factor of
.1526 BTU per square foot per degree, which includes the total glass area.
Glass occupies less than 12% of the total exterior wall arez and is of the in-

' . -sulating type with 1" thickness. Jacketed wooden window sashes were utilized to

f ' " minimize heat loss and maintenance. The roof has an overall "U" factor of .04

/ BTU per square foot and includes 8" batt fiberglas insulation.

TR

The building is considered very efficient in terms of heat loss and heat
' gain and would qualify as an "Energy Conserving Design".

L . . Solar Goals

Passive solar control is gained thru the shading of the exterior glass to
; preclude the direct entrance of suniight until after October twenty-first. The
f active solar system, hydronic, was designed to provide 100% of the domestic
water heating, 91% of the(space heating and 70% of the space cooling.

4 >~ DESIGN PHILOSQOPHY
Zoning

| Building partitioning, exterior exposure, and space function all dictated, a
need for five zones of temperature control, each separate and independent. Heat
pumps were selected to provide the heating and cooling on this multizone appli-

cation,

System Basics

The building base design included five air to air heat pumps without solar.
Three alternate bid packages were prepared for bidding by the Contractor, each
with solar collectors and solar assisted heating, cooling, and domestic water

heating. Alternate bid relationships are given in Table 1.
g ‘ Table 1
Alternate 1 Alternate 2 Alternate 3

‘Collector Area 2220 1665 1332
Number of Panels 120 . 90 72
* Cost-Square Foot of Panel $54.30 $66.16 $75.41
Heating % of Annual Load 91% 69% 55%
Cooling % of Annual Load 70% 56% 48%
Cost/Earnings Ratio 100 125 162

Alternate 1 was chosen for implementation due to the lowest cost/earnings
ratio.
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Five "water to air" heat pumps are included, all connected to a common
return air, outdoor air and relief air duct system. A booster fan is installed
in the mixed air (return and outdoor air) plenum to offset the additional pres-
sure losses caused by the supplementary chilled water and hot water coils. The
buildings main banking area has a high vaulted ceiling, permitting the in-

. stallation of dual return air dampers, one high near the roof peak for winter

; . operation to recover the stratified "hot" air for heating purposes and one

[ damper low, near the floor, for summer operation. All supply air, for the upper
| . floor is through fluor grilles, whereas the lower floor has ceiling air dif-

: . 'fusers. The floor grilles permitted higher volume air circulation at a lower

. temperature for heating, thus complementing the solar heating design approach.

Soler Collectbrs

Nine computer run comparisons were made to determine the optimum collector

A type and area. Table 1 shows the relationship of area and system performance.
} + Other computer runs compared concentrating tracking collectors to fixed flat

plate collectors. The need for the highest volume of energy rather than the
highest quality (temperature) led to the decision to use the flat plate col-
lector. Flat plate collectors are more sensitive to diffuse radiation than are
concentrating collectors. Computfer runs were made to compare naturai gas to
total electric as the basic source of energy. Operating cost was very nearly
the same at the present rate relationship, but total electric was favored be-
cause the energy source for electric generation was coal! and would probably have
a more stable future cost.

Solar Heating

The direct use of solar heated water to provide heating is the most eco-
nomical use of solar energy on an input to output energy comparison. For this
. reason, we choose to include hot water coils in the air duct for each of the
five zones. Solar heated water, when warmer than 90° F., will provide the full
building heating requirement thru the use of the aforementioned hot water coils.
With solar heated water below 90° and above 68°, the building will be heated by
. use of the solar assisted heat pump operation. When the solar heated water
drops below 68° F., an auxiliary electric booster heater becomes operative to
maintain the water at 68° F. Heat again is provided by the heat pump but this
time with the booster heated 68° F. hot water.

| Solar Cooling

As the outdoor temperature modulates to where cooling would be required,

the fan system changes to the economizer control cycle, thus utilizing the ccol

. outdoor air to provide the cooling. Zones not needing full cooling by natural
means will have the solar heated water coil to temper the air. A continued
increase in outdoor temperature to where cooling by natural means cannot be
accomplished will automatically cause the cooling tower to start and solar pump
to deliver solar heated water to the absorption chiller units. A chilled water
sensor will cause the five, three ton absorption chillers to cycle off and on to
maintain the 45° F. chilled water set point. Solar heated water at 170° wi‘l
produce 30% of the cooling design requirement, whereas water at 190° will pro-

- duce 100%.

JS
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Solar Storage

Three different rates of flow are possible thru the collector panels. The
lowest, .5 gpm per panel, was estabiished to produce the hottest water for sum-
mer cooling with the absorption chillers. The intermediate flow, 1 gpm per
panel, was selected for winter or heating use, and will collect the largest
quantity of energy rather than the highest quality that is needed for summer
operation. Two storage tanks are provided, each 3000 gallon in capacity, with
one designated as hot for summer use to reduce dilution, whereas both tanks are
utilized during winter, thus storing the siaximum energy for summer and winter.

5..SYSTEM OPERATION

As mentioned earlier, the solar system will provide 100 of the domestic
war2r heating, 91% of the space heating and 70% of the space cooling needs.
. The Savings and Lecan facility operates six days a week and, therefore, offers
an 7e2al usage schedule. Weekend storage of solar energy is reduced because
of thu actual hours of facility usage.

One ¢f the original instructions by the Owner was to keep the systems as
simple as possible and to make the system as nearly automatic as possible. He
reminded us that his business purpose was "Savings and Loan" and not mechani-
cal system operation. With these instructions in mind, we set out to design a
syster« that was completely automated. The results were that approximately 20%
of the system cost was for temperature control, or almost $11.00 par square
foot of collector panel. This cost includes all the normal zone space control
for summer and winter and all the automatic change over from heating to cocl-
ing.

Economizer cycle cooling, as mentioned, is included to provide space
cooling by natural means when the outdoor air is sufficiently low. BDuring
this mode nf control, the outdoor air and return air dampers modulate to pro-
vide the 6G° mixed air temperature needed for cooling. Cooling then can be
provided by natural means a% any temperature below 60° outside air temperature.

If heating is needed below 60° outside, the direct heating hot water coil
for each zone with its thermostatically controlled valve will operate. Heat-
ing can be provided as long as the solar heated water is 90° F. or above.

When the solar heated water is between 90° F. and 68° F., the heat pumps will

*  operate and extract the heat from the water. During this mode of operation,
. the water heating coil valves are closed. If the solar heated water continues
to drop below 68° F., then the aforementioned electric resistance water heater

will bacome operational to provide the supplementary energy to the heat pump.

The cooling or air conditioning cycle begins, of course, with the econo-
mizer cycle described earlier. So called "free cooling" from atmospheric
conditions will permit storing of soiar heated water and extend the usage of
energy stored. At the point when outside temperatures preclude the use of
“free cooling" and the space temperatures reach 78°, the solar assisted ab-
sorption units will become operative to provide the air conditioning. The
absorption units will continue to operate from the solar heated water until
water temperature drops below the required temperature for absorber operation

4
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(160°). At this point, the heat pump cooling cycle becomes operative to pro-
duce the required cooling. During heat pump operation, the solar water stor-
age system is accumulating solar energy to reduce the heat pump operating
period.

PROBLEMS AND SOLUTIONS

The Savings and Loan structure has a sloping roof at 39.8° from the hori-
zontal. The initial architectural decision was to apply the solar panels
directly to the roof surface. Problems in flashing and waterproofing have
proven this to be a bad decision. Every effort has been made to assure a
water tight installation, but yet, if the roof had been flat or the collectors
had been ground mounted, these problems would not have arisen.

Storage tank location was another major concern. Consideration was given
to an underground, insulated steel tank; basement located, insulated steel
tank; underground, reinforced concrete insulated tank; and above ground (base-
ment), reinforced concrete insulated tank. The potential of sub-grade water,
damaging tank insulation, tank corrosion and accessibility led to the decision
to have the tank in the basement above the floor. The reinforced concrete
tank offered the advantage of having mass to reduce heat loss and provide
additional energy storage. Thus, the option of using a concrete tank was
accepted.

Temperature control logic, without the use of software, required many
design hours and considerable control hardware. The control system is pneumatic
because of the cost advantage as compared to an electric control system.
Pneumatic step controllers were utilized for the sequential control required
for the absorption units. Each of the five absorption chillers will operate
to provide the quantity of chilled water required to meet the air conditioning
demand. Sequential control then was a must to achieve this partial loading
requirement to match solar energy consumption to air conditioning demand.

" ITEMS OF INTEREST

Solar energy dissipation, after maximum energy collection and storage
became a major concern. Inasmuch as our system was closed and contained freeze
protection, there was not a need to drain the system when not in use. In
fact, quite the opposite; our research indicated that less problems would be
encountered if we did not drain the system. Dirt, etc., entering the system
each time it is drained can cause a rapid reduction in solar collector effi-

. ciency as well as cause corrosion in the piping system. Energy collection,

then, is continuous, regardless of the need or load. Our storage tank system
can absorb only a certain quantity of energy and the surplus must be dissi-
pated back to the atmosphere. Control and piping circuitry permitted us to

use our cooling tower for this energy dissipation and, through a heat exchanger,
we are able to lower the water temperature entering the cooling tower to an
acceptable level. The approach appears to solve our heat dissipation problem.

10
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GENERAL

All models of the ‘Agqua-Matic’’ Heat Pump are
designed and manufactured to give you conditioned
air during both the heating and cooling seasons. This
unit when instalted in accordance with these instruc-
tions will be virtually trouble-free and give you years
of comfort.

The Aqua-Matic heat pump is factory assembled,
requiring only electrical power of the proper voltage,
and an adequate supply of water in the range of 600F
to 959F. In addition, a condensate drain is necessary
to remove the excessive moisture extracted from the
air during the cooling cycle. Duct work to supply
retérn air to the unit and to discharge conditioned
air is to be provided by the installer,

INSPECTION

When the unit is delivered an inspection should be
made, in the presence of the carrier’s representative,
for visible and concealed shipping damages. If any
are found a notation should be made on the delivery
receipt before signing. A claim should be filed im-
mediately against the delivering carrier as it is his
responsibility to pay for any shipping damages.

INSTALLATION

A. Water Supply

If water for the heat pump is to be supplied from
a well, a water pump should be electrically inter-
locked to operate with the compressor. If it is not
practicable to do this, or a pressure tank or city
water is used, a normally closed water solenoid
valve should be installed ahead of the unit, The
purpose of the valve is to open on demand, there-
by using water only when the unit is in complete
operation, either on the heating or cooling cycle.

Location

For economical operation of the Aqua-Matic heat
pump, it is advisable to prevent heat transmission
from ambient {outdoors) to the conditioned space.

This unit may be located in carport, garage or
utility room, when roof construction has adequate
space for running required ducts.

When it is necessary to install the unit inside the
conditioned: space, precautions should be taken to
avoid transmission of noise to the structure of the
building. The unit must be level to insure the prop-
er functioning of controls. In closet installations,
install the unit with the access panel facing the
door to aid in servicing, such as changing air filters,
etc.
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After unit is set in place, remove all tape, blocks
and supports which are marked. The compressor
is suction cooled and internally sprung. Do not
loosen mounting bolts. Double check all compo-
nent parts in unit to make sure they are sroperly
bolted and secure before installing the unit. If
parts are broken loose from their securing, it is
considered damage. File a claim against the deliv-
ering carrier.

. Vibration Isoiation

To avoid transmission of sound throughout the
structure all points of support between the unit
and the supporting structure should be provided
with some good resilient material which is equal
in resiliency to Neoprene ribbed padding, known
as ‘“Shear Flex’. it can be supplied by Vibration
Mountings, inc,

A four-inch collar of canvas or similar resilient
material should be used between the unit and the
duct system, All water and drain pipes, electrical
conduits, and air ducts must be provided with
flexible connections between the unit and the
building structure, and all pipes must be isolated
at the supports where they pass through the walls.
The use of flexible connections also applies to
pipes to and from water pumps to prevent noise
transmission to building.

. Plumbing Connections

Since the 'Aqua-Matic’’ heat pump is a true heat
pump which vses water as its source of heat ex-
change, pipe size and water flow are considered
vitally important, By following the very simple
rules as itemized below, assurance is given that an
adequate supply of at least 20 pounds water pres-
sure is available for efficient operation of these
units.

Item 1 — The recommended pipe sizes from water
source, such as pump, pressure tank, city water,
etc., are 3/4"" nominal galvanized pipe or equal up
to the 3 ton heat pump, and 1’ pipe for the 4 and
5 ton models. The diameter of this pipe should be
constant not only from the source of supply to
the unit, but the same sizes are also to be used
from unit to source of disposal.

Item 2 — Because varying pressure above 20
pounds create varying volume, it is recommended
that a globe valve be inserted in the discharge line.
This is needed to regulate the flow so that the
disposal water during the cooling cycle is in the
proper range. This range will automatically set the
proper flow for the heating cycle also. The only
difference is that during the heating cycle the
disposal water will be going out colder than the
entering water.
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Item 3 — The condensate disposal line {(separate
from the condenser disposal) should be not less
than 3/4" diameter; 1"’ is preferred and should be
set at a downward pitch from the unit to create
a natyral flow. In sandy ground the condensate
can often be disposed into a 2" diameter pipe
embedded three to four feet in the ground at or
near the unit location, This can be done only
where the ground condition of sand is capable of
absorbing the trickle of condensate moisture.

Item & — If rigid pipe is used between the water
source and the unit, and from the unit to point of
disposal, 12" to 16" flexible connections should
be made immediately outside the unit focation to
absorb pump or water source vibration and piisa-
tion. This recommendation is made for the purpose
of quieting the entire unit operation. If longer
flexible connections such as hoses are to be used,
the minimum diameter should be 5/8 of an inch
for longer runs. On 4 and 5§ ton models 1 1.D. is
preferred.

. Electrical Connections

The Agua:-Matic heat pump has been completely
wired at the factory. When the unit is received
control wiring should be checked against the wiring
diagram to assure there was no damage incurred
in transit.

A fused disconnect switch should be provided by
the customer to protect the system against short
circuits and overloads. It should be sized and in-
stalled in accordance with local, state and national

electrical codes. Fuses and wiring should also be
sized and installed accordingly. Minimum circuit
ampacity should consist not only of the compres-
sor amps, but should include the blower motor
and pump motor if the pump is connected to the
unit, {Refer to Unit Specifications.)

; Duct Connections

The supply and return air ducts, and grilles, should
be of adequate size to allow an air flow equiv-
alent to a minimum of 400 CFM PER TON OF
REFRIGERATION.

The Aqua-Matic Heat Pump has been factory wired
to supply the design air flow when operating against
static pressure listed below:

EXTERNAL STATIC
MODEL PRESSURE (IN W.C.)
AQM-13V, 13H 0.10
T AQM-22V, 22H 0.10
AQM-26Y, 26H 010
AQM-33V, 33H 0.15
AQM-42V, 42H 0.15
AQM-53V, 53H 0.20
AQM-61V, 61H 0.20

When connecting duct work to the heat pump be
sure to use a canvas collar or other resilient mater-
ial to prevent sound transmission.

FIGURE 1. HEAT PUMP SHOWING C(JOLING CYCLE
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OPERATION

The principle of operation of the Aqua-Matic heat
pump is to remove excessive room heat from the
air being conditioned during the cooling cycle, and
during the heating cycle adding heat to the g}r being
conditioned. Dehumidification is also achieved during
the cooling cycle.

The basic components of an Aqua-Matic heat pump
are a compressor, water cooled condenser, direct
expansion evaporator, reversing valve and blower.

During the cooling cycle the heat pump acts like an
air conditioner. When the compressor operates, the
hot gas is passed through the reversing valve to the
condenser, where heat is rejected to the water. The
condensed refrigerant flows to the evaporator where
it is expanded and it picks up heat and moisture
from the air being conditioned (the blower will
operate continually, drawing air to be conditioned
over the evaporator), The expanded refrigerant with
its added heat is then drawn back to the compressor,
through the reversing valve, for re-compression (see
figure 1}.

During the heating cycle the flow of refrigerant is
reversed and the heat of compression is used to warm
the air being conditioned. When the compressor oper-
ates, hot gas passes through the reversing valve to the
evaporator where the heat of compression is expended
to the air being conditioned. The cooler refrigerant
then travels to the water cooied condenser, for addi-
tiona! removal of heat, and is drawn through the
reversing valve to the compressor for re-compression

The heat pump is controiled by a remote thermostat
which signals the unit to operate on either the cooling
or heating cycle. When the caomfort level is achieved
the unit will automatically cycle off.

A. Controls

Al “Aqua-Matic”’ models are equipped with a low
voltage contro! pane! and a remote manual change-
over low voltage thermostat (automatic change-
over is optional). Included in the control circuit
are high pressure and low temperature cut-out.

1. Heating Cycle

When the heating contacts of the thermostat
close, low voltage power is fed to the panel box
which will start the compressor. A fan switch
is located on the thermostat with its positions
marked “‘on” and “‘auto”. If the switch is set to
“on’ position, the blower will operate con-
tinuously. If the switch is set on “‘auto’ posi-
tion, the blower will start and stop with the

compressor. When heating is demanded the ther-
mostat energizes the reversing valva.

2. Cooling Cycle

A popular but erroneous ccnecept is that if the
thermostat is set at extremely low or high
temperatures, the environment will cool or heat
faster. 1t is good practice to set the thermostat
at the desired level of comfort and not try to
achieve comfort levels by constantly changing
the thermostat from cooling to heating to
cycling the unit.

8. Initial Start Up

Prior to starting the heat pump the following items
should be checked.

1. With the disconnect switch on OF F'’ position,
check the electric power supply to make certain
the voltage corresponds with the naminal volt-
age of the heat pump, and check wire, discon-
nect switch and fuses for proper size,

2. Be sure there are no water {eaks,

3. With the disconnect switch still off, go to the
thermostat and set the fan switch to “AUTO"
position and the system switch to “ON’’ posi-
tion, if the thermostat is of the automatic
change-over type. If the thermostat is of the
manual change-over type, set the ‘COOL-OFF-
HEAT" switch to the desired operation for the
initial test run of the system,

4. Assuming the room is relatively warm it would
be logical to test the cooling cycle. Set the
change-over switch to the “COOL" position.
If the cooling contacts are not closed, then the
temperature setting of the adjustment should
be lowered sufficiently to the ““demand” point
of the thermostat so the system will operate.

Note: Should the room temperature be below
559F on initial start up of the unit, it
may be necessary’ to cycle the unit
several times in the heating position
before unit will operate continuously.

Under extreme low ambient tempera-
ture conditions, it may be necessary to
operate the unit for a short period on
the cooling cycle and then switch to
the heating cycle at which time the
unit should operate continuously.

5. Throw the disconnect switch.The compressor
and blower should operate. The water should
flow through the condenser.

6. After a few minutes operation, switch the ther-

mostat to heating position and adjust it to.

demand heating. Both the compressor and the
blower should operate and water should flow
through the condenser. NOTE: The reversing
valve is energized duritig the heating cycle.

i |
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MAINTENANCE

THERE IS NO SUBSTITUTE FOR THE “KNOW
HOW” AND EXPERIENCE OF A COMPETENT
REFRIGERATION AND/OR AIR CONDITIONING

SERVICEMAN.

Like any other type of mechanical equipment, the
Aqua-Matic unit performs best when it is well main-
tained. Regular service will greatly improve the op-
erating efficiency, reliability and longevity of the
Aqua-Matic unit.

A preventive maintenance schedule is simple to set
up and the items listed should be checked periodically,

1. Air Filters — The Aqua-Matic heat pump is fur-
nished with a fiberglass throw away type air filter,
The unit should not be operated without this filter
in place. (A filter back gritle may be used in lieu
of unit filter in some applications,)

Filters should be inspected every three months and
replaced when it is evident they are dirty. Unit
operation becomes very inefficient with dirty fil-
ters. Three or four filter replacements may be
necessary per year depending on the unit applica-
tion and location.

2. Condensate Drains — Condensate drains can pick
up lint and dirt, especially wiin dirty filters. The
condensate pan and draiz should be cleaned and
inspected twice a ye2 to avoid the possibility of
overflow.

3. Condenser ‘Water — For units that are on city
water or well water, check the cteanliness of the
condenser. Should the condenser become contam-
inated with dirt and scaling, they will have to be
back flushed and cleaned with a chemical that will
remove the scale. Your Aqua-Matic dealer or main-
tenance man can determine the exact procedure
for this problem,
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Cooling towers must be maintained and kept free
of algae and contaminants, An adequate water
treatment should be provided.

Electrical — Check all contactors and relays within
the control panel at least once a year. Spray with
a norerconductive silicone spray to remove and
prevent dust and dirt from accumulating.

It is good practice to check the tightness of the
wire connections within the contro! panel (especial-
ly when power wiring to the machine is aluminum),

. Biower Motors — The blower motor is permanently

lubricated.

Some units are employed on closed circuit water
systems where there is auxiliary equipment, such
as cooling towers, boilers, pumps, etc. Preventive
Maintenance of the system and its components is
just as important as Preventive Maintenance of the
Aqua-Matic units,
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OPERATINC PRESSURES AND TEMPERATURES

1. General
There are many variables (airfiow, air temperatures,
water flow and temperatures) in an air-conditioning
system that will affect operating refrigerant pres-
sures and temperatures. The chart below shows
approximate conditions and is based on airflow at
the rated CFM,

2. COOLING CYCLE — RANGE OF APPROXIMATE OPERATING PRESSURES (PSIG)*

AiR LEAVING WATER TEMPERATURE (OF)

ON 850F 1 950F 1050F

OF) SUCTION |DISCHARGE SUCTION | DISCHARGE SUCTION | DISCHARGE
75 66—70 ] 190-210 | 68-74]| 220-240| 70—-76 | 240 —260
80 68—72 | 195—-216 | 70-~-76] 220240 | 7278 | 245 - 265
85 70-76 | 700-225 | 74~-78) 220-250 | 76 —80 | 250 — 275

3. HEATING CYCLE — RANGE OF APPROXIMATE OPERATING PRESSURES (PSIG)*

AIR ON OF WATER TEMPERATURES DISCHARGE
OF ENTERING OF LEAVING PRESSURE (PSIG)

600 530 10 —

700 790 630 240 — 260
800 730 280 — 300
600 530 230 — 250

750 700 630 250 — 270
800 730 290 - 320

*Variances from these operating pressures will occur from machine to machine and
model to model, therefore the above chart serves as a guide only.

For abnormal pressures see the trouble shooting charts,

A machine that is normally operating well on cooling cycle will have a warm (to
touch) compressor dome and cool crankcase at the suction port. If the crankcase
and dome are very hot {to touch) it is an indication of insufficient charge. On the
contrary, if the crankcase and dome are very cold or frosting, the unit is likely to

be overcharged.

17
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Vil. TROUBLE SHOOTING CHART

SYMPTOM

POSSIBLE CAUSE

CHECKS AND CORRECT!ON

A. Entire unit does not run.

1. Blown fuse

. Replace fuse or reset circuit breaker.

2. Broken or loose wires

Replace or tighten the wires.

3. Voltage supply low

. If voltage is helow minimum voltage

specified on dataplate, contact focal
power company.

4. Control center

. Check 24 volt transformer for burnout

or voltage less than 18 volts,

s

5. Thermostat improperly set

. Set thermostat on “COOL'" and lower

temperature setting, unit should run,
Set thermostat on "HEAT" and highest
temperature setting, unit should run,
Set fan on “RUN", fan should run.

6. Thermostat improperly wired or
faulty

. To ensure faulty or miswired thermo-

stat disconnect thermostat wire at unit
and jumper between “R’, “Y”, “G",
and "W’ rerminglz and unit should run,

8. Biower operates but compressor does

not.

1. Voltage supply low

. If voltage is below minimum voltage

specified on dataplate, contact local
power company,

2. Thermostat

. Check setting, calibration and wiring.

3. Winng

. Check for loose or broken wires at

compressor, capacitor or contactor,

4, High pressure controls

. 8. The unit could be off on the high

pressure cut out control. Reset the
thermostat to “Off". After a few
minutes turn to “Coof”. If the com-
pressor runs, unit was oft on high
pressuie. (Sce complaints for possible
causes.)

b. Check for faulty pressure switch by
jumpering out the high and low
pressure controls individually.

5. Defective capacitor

. Check capacitor, if defective remove, '

replace and revise correctly.

6. Seized compressor

. Wire an auxiliary capacitor in parallel

with the run capacitor momentarily, Hf
the compressor starts but the problem
reoccurs on starting install an auxiliary
start kit. The hard start kit is com-
prised of a recommended start relay
and correctly sized cepacitor. If the
compressor stitl does not start, replace
the compressor.

18
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SYMPTOM

8. Blower operates but compressor does
not.
{continued)

C. Unit off on high pressure cut-out
control.

POSSIBLE CAUSE

CHECKS AND CORRECTION

7. Compressor overload open

7. in ail cases an ‘external’ or ‘internal’
temperature sensitive compressor over-
load is used. If the compressor dome is
too hot to touch the overload will not
reset until the compressor cools down.
If the compressor is cool and the over-
load does not reset, there may be a
defective or open overload. 1f the over-
load is external replace the overioad,
otherwise replace the compressor.

8. Compressor motor grounded

8. Internal winding grounded to the com-
pressor shell, Replace the compressor.

9. Compressor windings open

9. Check continuity of the compressor
windings with an ohmmeter, if the
windings are open, replace the com-
pressor.

—

s et

1. Discharge pressure too high

— ——

1. On COOLING Cycle:
a, Lack of or inadequate water flow.
b. Entering air too warm.
c. Scaled or plugged condenser,

On HEATING Cycle:
a. Lack of or inadequate air flow,
b. Entering air too hot.
c. Blower inoperative, clogged filter or
coil,_restrictions in duct work.

2. Refrigerant charge

2. The unit is overcharged with refriger-
ant. Bleed off some charge or evacuate
and recharge with specified amount of
R-22,

3. High pressure switch

3. Check for defective or improperly cali-
brated high pressure switch,

D. Unit off on low temperature cut-out

control.

1. Suction pressure too low.

1. On COOLING Cycle:
a. Lack of or inadequate air flow.
b. Entering air too cold.
c. Blower inoperative, clogged filter or
coil, restrictions in duct work.

On HEATING Cycle:

a. Lack of or inadequate water flow.
b. Entering water too cold.

¢. Scaled or plugged condenser.

2. Refrigerant charge

2, The unit is low in charge of refrigerant.
Locate leaks, repair, evacuate and re-
charge with specified amount of R-22.

3. Low temperature switch.

3. Check for defective or improperly
calibrated low pressure switch,

E. Unit short cycles.

1. Thermostat

1. The differential is set too close in the
thermostat. Readjust setting.

2. Wiring and controls

2. Loose connections in the wiring or the
control contactors defective.

3. Compressor overload

3. Defective compressor overload, check
and replace if necessary. {f the com-
pressor runs too hot, it may be due to
the deficient refrigerant charge,

19




r"w—'@" T R T T T g -y,

SYMPTOM

POSSIBLE CAUSE

CHECKS AND CORRECTION

F. Insufficient cooling or heating.

1. Unit undersized

1.

Recalculate heat gains or losses for
space to be conditionud. If exnvssive
rectify by adding insulation, shading,
ete,

2. Loss of conditioned air by leaks

Check for leaks in duct work or intro-
duction of ambient air through doors

~and windows,

» 3. Thermostat

w

jmproperly focated thermostat (e).
near kitchen sensing inaccurately the
comfort level in living areas).

4, Airflow

Lack of adequate airflow or improper
distribution of air.

5. Refrigerant charge

Low on refrigerant charge causing
inefficient operation,

6. Compressor

. Check for defective compressor. If

discharge pressure is too low and suc-
tion pressure too high, compressor is
not pumping properly. Replace com-
pressor.

7. Reversing valve

Defective reversing valve creating by-
pass of refrigerant from discharge to
suction side of compressor,

8. Operating pressure

8. Incorrect operating pressure {see chart).

9, Refrigerant system

Check capillary tubes for possible re-
strictions to flow of refrigerant.

The refrigerant system may be con-
taminated with moisture, nonconden-
sables and particles.

Dehydrate, evacuate and recharge the
system,

G. Noisy operation.

1. Compressor

. a. Make sure the compressor is not in

direct contact with the base or sides
of the cabinet,

b. Loosen hold down bolts used for
shipping so that the compressor is
floating free on its isolator mounts.

c. Excessive noise will occur if the
compressor has a broken valve o
loose discharge tube. Replace the
COMPressor,

2. Blower and blower motor

Blower wheel hitting the casing. Ad-
just for clearance and alignment,
Bent blower, check and replace if
damaged.

b. Loose blower whee!l on shaft. Cherk

and tighten,

¢. Defective bearings. Check and re-
place.

a
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SYMPTOM POSSIBLE CAUSE CHECKS AND CORRECTION
e —— —  —— — ——  ———
G. Noisy Operation 3. Contactors 3. A ‘clattering’ or ‘humming’ noise in the

contactor could be due to control
voltage less than 18 volts. Check for
low supply voltage, low transformer
output or extra long runs of thermostat
wires. If the contactor contacts or coil
is defective, repair or replace.

4. Rattles and vibrations 4. a. Check for loose screws, panels or
internal components. Tighten and
secure,

b. Copper piping could be hitting the
metal surfaces. Carefully readjust by
bending slightly,

Undersized duct work will cause high

airflow velocities and noisy operation,

Excessive water through the water-

cooled heat exchange will cause a rat-

tling sound. Throttle back on the water
flow ensuring adequate flow for good
operation but eliminating the noise,

8. Airborne noises and other sounds 5

21
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™  ABSORPTION CHILLER

3-ton Absorption Chiller for Solar Air Conditioning

/
| SPECIFICATIONS
! MODEL WF 36
! " DESIGN DELIVERED CAPACITY, Btu/h. . .. . .. 36,000 CONDENSING WATER DATA
’ DESIGN DELIVERED CAPACITY, Tons LME.. . ... 3.0 Design Heat Rejection, Btu/h............... 86,000
ENERGY REQUIREMENTS Design Inlet Temperature, °F................... 85
Design Hot Water Input, Btu/h. ............ . 50,000 Design Outlet Temperature, °F ................ 99.3
r Design Hot Water Inlet Temperature, °F......... 195 Permissible Range of Inlet Temp. . ......... 751090
| Design Hot Water Outlet Temperature, °F. . . . . 185.9 Design Flow, gpm............ooooviiennns 12.0
! Permissible Range of Intet Temp. . . ...... 17010 205 Pressure Drop, Feet of Water, at 12gpm......... 9.6
j Design Hot Water Flow, gpm.................. 11.0 Permissible Range of Flow,gpm. ........... 9to 25
' Pressure Drop, Feet of Water, at 11gpm......... 9.8 Pressure Drop, Feet of Water, at 25 gpm........ 339
{ Permissible Range of Flow, gpm. . .......... 5to 22 Maximum Working Pressure, psig. ............. 100
Pressure Drop, Feet of Water, at 22 gpm..... ... . 209 Unit Water Yolume, Galions, Approx. ............ 3.0
Maximum Working Pressure, psig. ............. 100 FOR COOLING TOWER SELECTION
Unit Water Volume, Galions, Approx............. 3.0 Maximum Heat Rejection, Btu/h. . ......... 106,000
Electrical Voltage, 60 Hz, 1 Phase. ............ 1152 RANGE, OF .« v et e e 141017
Maximum Wattage Draw...................... 250 Minimum Permissible Sump Temperature, °F . ... 75°
CHILLED WATERDATA SERVICE CONNECTIONS
Design Inlet Temperature, °F................... 55 "
; Hot Water inletand Qutlet.................. 1" FPT
Design Outlet Temperature, °F. .. .............. 45 . 4 0utl "
< DesIgN FIOW, GPM. ... iviniiiaeeienas 7.2 Chilled V\{ate\n;vinlet lan' . utde(t). e 1 Fg
Pressure Drop, Feet of Water, at 7.2gpm........ 4.6 Condensing Water Inlet and Outlet............ F
Premissible Range of Flow,gpm. ........... 41013 PHYSICAL DATA, APPROXIMATES
Pressure Drop, Feet of Water, at 13gpm........ 125 Operating Weight, Pounds.................... 8754
Maximum Working Pressure, psig. ............. 100 Shipping Weight, Pounds. .................... 6805
Unit Water Volume, Gallons, Approx. ............ 1.5 Crated Size, Inches. . .............. 36W, 34D, 75H
"‘r\ NOTES: 1. Capacity & design conditions. For capacities at other conditions, see Page 4.
2. Units equipped for operation on 230V-50Hz-1Ph available on special order.
3. Thermostatic switch to controf tower fan MUST be used. Set to “cut out” at 75°F.
4. Includes circulating water weights.
5. Units as shipped contain Lithium Bromide charge.
DIMENSIONAL VIEWS
cmtéfem?;ﬁn CONDENSER WATER INLET 1" NFPT
CHILLED WATER GEN. INLET 1" NFPT CONDENSER WATER OUTLET 1" NFPT
OUTLET 1* NFPT
A O7TLET 1"NEPT | o 28" - e 2GY4
) y4 -y x-) ] r-m - -
413"
l P q | 257"
T 5 T T
—_ l 87T ] 681"
D— sw‘—i ‘ o - ‘ 9%” 1"
l'"Tl‘-—-45”/" 1'/">1 r""ﬂ‘ °
g 277/1¢" "—i"? * iEcLOE'%T' _11:" .
3" :. :;‘2.‘/4_"_ L-?-O{- —!— d . | 3%,
~ Y f
i / ol ¥ \ L -
WIRING HOLES . i"
LEFT SIDE FRONT RIGHT SIDE
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MODEL WF 36
HotWaterFlow. .. ......ooviieanan. N
CondensingWater FIow. . ... oo iviniiiiivinnenns
ChilledWater Flow. . .o.cvv i ive i iii i iiiieriineens

Chilled Water Leaving Temperature

s

| ; o
g HOT WATER ° ENERGY‘ X ;t REJECTED o
: ! INLET OUTLET ANPUT - e o] x & - HEAT
: : TEMP TEMP ‘BTU/M BTU/H
167.0 16,400 26100 ' 3
$706°F 16‘&4 14800 % 20,000 .
| (L : -
!r 170.7 23,806 41,100 ‘7AN
s 175°F 1711 21,600 34‘700 it
? . * . R %
: . |
174.3 31,200 55,600 %
180°F 174.8 28,800 48,200 - .
175.7 23,800 * 38,000 <
| 178.0 38400 ] 69,500-- 4
", 185° 1785 35900 .0 61,500,
s 179.4 30,600 o 0
; 181.7 45,800 500 .
| 190°F 1822 42,900 00
183.2 37,500 | 9P F 61,300
‘ 185.3 53,100 D OBO°F . 93,700
1950 F** 185.9 50,000 R 86,000
186.9 44,300 0o F 71,900
, 180.3 58,800 80°F 100,600
200°F 189.8 56,000 - 85°F 96,200
190.7 51,000 80°F 80,500
1934 63,800 . E0°F 105,800 =
205°F 193.9 60,800 .. BSOF 102,800,
164.8 56,200 90° F - 88,700 °
*Unit opexration unstable in these areas. **Lighter area represents conditions for rated capacity.
; MODEL WF 36
: Pressure Drops vs Water Flows
For Pump Sizing
PRESSURE DROP, FEET OF WATER
FLOW, GPM CHILLED WATER HOT WATER CONDENSING WATER
4 1.7 Min.
5 2.5 2.8 Min.
6 34 3.7
7 4.4 47
: 7.2 4.6
E 8 55 59
| 9 6.8 7.1 5.8 Min.
[ 10 8.1 84 7.0
[ 11 94 9.8 8.3
i 12 10.9 11,3 9.6
j 13 12.5 Max. 12.8 11.0
| 14 14.4 12.5
: 15 161 14.2
: - 16 17.8 15.8
2 22 29.9 Max, 27.4
‘ 25 33.9 Max,
]
r
: ) ORIGINAT:
{ Where Progress Is Built On Quality Al P’AGE IS
Arkla industries Inc. OF POOR QUALITY
} P.O. Box 534
: Evansville, IN 47704
. Arkla Industnes Ine rescives the nghl to change the speciicatinns andg 3 )
i ; design of 1s products without notice and without incurring obligation FORM NO. SP611T-1. NOV. 1976 PRINTED IN USA
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. 9.1 Installation

INDEX: 111-1-1

ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704
DATE: Nov., 1976

MODELS
P———-—-——
RECOMMENDED WAY TO USE INSTALLATION SECTION

This section of the manual pertains to specifications, details, recommenda-~
tions and information necessary to the proper installation of ARKLA SOLAIRE WF=-36
AIR CONDITIONERS and related items.

The "key" to quickly finding the information desired is the proper use of
the INDEX for the INSTALLATION section of the manual. The section is divided
into sub-sections to group related items:

tt1= 1 through 9 - Miscel laneous

111-10 through 14 - Leveling

i11=15 through 19 - Chilled Water Piping
111-20 through 29

I11=-30 through 49 - Condensing Water Piping
111=-50 through 59 - Hot Water Piping

111-60 through 69 - Electrical

i11=70 through 89

(11-90 through 99 _ - Check Lists

Each page has an INDEX number at the top. Under the INDEX number there is

a DATE showing when the page was originally published. |f the page has been
rewritten 1o include later information, the word REVISED will replace the word
DATE and show when that page was rewritten. Under the word MODELS will be
shown a |ist of models to which the information on that page pertains. Be sure
to select the page which shows the mode! for which you want the information.
Also under a model number, there may be a break-down by serial numbers,

When sub-contracting parts of the installation, pages may be reproduced and
given to the sub-contractor as guides for him on his part of the installation.

AGAIN, the "KEY" to gquickly finding the information desired is the proper use
of the INDEX.

24
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} . ARKLA INDUSTRIES INC.

P. O. Box 534 Evansville, Indiana 47704

INDEX: t11-1-5

REV:Apr., 1977

INDEX NO.

Hi=1-1

11 1-62-1
[ 11-65-2

i11-92-3

REV.
a/77
4/77

4/77

4/77

4/77(B)

INDEX

SUBJECT

Specification Sheet

Recommended way to use Instaliation
Section

i NDEX

General Installation Information

Hand!ling and Uncrating

Checking Unit for Possible Shipping
Damage

Cool ing Tower Location

Unit Minimum Clearance

Thermostat - Location and Mounting

Leveling - Preliminary

General Information - Water Pipe
Sizing

Chilled Water Piping

Condensing Water

Condensing Water Piping - At Unit

Solar Hot Water Piping Connections

Electrical Wiring - Line Voltage fo
Unit

Eiectrical Wiring - External lLow
Voitage to Control Circuits.

Electrical Wiring - Low Voltage to
Control System

Installation Check List

25
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ARKLA INDUSTRIES INC.  P.0.Box 534  Evansville, Indiana 47704 INDEX: 111-2-3
DATE: Nov. 1976
.} MODELS
GENERAL
It is recommended that trained air conditioning service personnel be emplioy- WF-36

ed to properly install, perform maintenance and service this equipment.

This equipment shall be installed in accordance with standards of the
American Standards Association and with all applicable Nationai, State and
Local codes. Authorities having jurisdiction should be consulted before
installation is made. In addition, all piping shall be installed in accord-
ance with good practices and such as to facilitate removal of the air condi-
tioner or any component for service.

Good installation is necessary for the customer to receive full benefits from
the air conditioning system. Good installation is also necessary so that

the system can be properly adjusted, maintained and serviced with the least
amount of time, effort and expense.

Any additional information needed may be obtained from ARKLA INDUSTRIES INC.,
P. 0. Box 534, Evansville, Indiana 47704,

B L - o
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ARKLA INDUSTRIES INC. P. O. Box 534

Evansville, Indiana 47704

The WF-36 may either be hoi

|f the unit is to be trucked

intact. It should be trucked

by a hoisting devise, it must

The unit can then be |ifted by the [i
side of the sealed unit. Fiqure
680 Ibs. and the hoisting

excess of this amount.

Note: The four hex head mac
to be used later for leveli
TION: THIS EQUIPMENT

{
L |

PERSONNEL SHOULD BE AVAILABI

CAU

LIFT

Part #14084-607

S S A—

HERE




ARKLA INDUSTRIES INC P. O. Box 534 Evansville, Indiana 47704

MODELS |

‘
: ‘
The unit should b« for ncealed damage when i received. | f WF =36 |
3 unit is receive lamaged, 1 i1ld be noted on ftli arrier's Freight bill., 1

| f damage i ispect , W t init I ived tt init should be
uncrated and tThe

? Jse a small propane torct ) y hea the stror slution tube. (See
o s 1 A nanalns and r ’ nd b A} t 4 ki H
Figure 1) A popr ' ) INndgd 110 D¢ ear wiTtThin Tw minuTes
+

] TP e fadd . 1 4 g : : |
Ihis Indicartes Tha f 3led refriqgerat n unit Fi nder a vacuur |

HERE

Part #14084-608 Printed in U.S.A.
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" ARKLA INDUSTRIES INC.  P.0.Box 534  Evansville, Indiana 47704 lﬂg“ L1{=0-4
DATE: Nov,, 1976 _
MODELS

It is recommended that the cooling tower be installed outside if at all

so that outlet alr does not blow across a walk or passageway.

COOLING TOWER LOCATION

possible (Check manufacturer's recommendation on inside installation). Locate
Locate as

remote from trees as possible or provide for protection to prevent entry of
leaves or other foreign materials. Locate so that humid discharge air is

not recirculated,

Consideration must be given to whether the cooling fower location is such that
the normal operating sound level is not objectionable to occupants of the

building.

If on a roof, install the cooling tower so that it is in a safe location for

service and maintenance personnel.
The

I+ is always necessary to provide a solid base under the cooling tower.
base should be constructed of either concrete block or a poured concrete

The dimensions of the surface area of the siab should be siightly

slab.
Make certain that the surface of the siab is

larger than the cooling tower.
level.

29
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liNDEX: 111-6-7

ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704

IDATE: Nov., 1976

UNIT MINIMUM CLEARANCES

The unit shail be instalfed with minimum clearances of 18" on each side,
12" from the back side and 24" from the front. A minimum fo 12" must be
maintained from the top (See Figure 1).

In no case shall clearances be such as to interfere with accessibility for

servicing. Additional clearances should be provided where possible to

permit adequate accessibility for cleaning, removal of motors, controls and

for adjustment of parts requiring such attention.

“

—,

FIGURE 1

MODELS.

1
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ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704 INDEX: 111-6-8
DATE: Nov., 1976
MODELS
—~ THERMOSTAT-LOCAT [ON AND MOUNT I NG

The thermostat should be located on an inside wall about 54" above the floor. WF-36
I+ should be located so that it will not be affected by any of the following
items:

(a) Discharge air from a supply grill
(b) Drafts
(¢c) Direct sunlight through a window or glass door.

The thermostat should be located so that it senses the average temperature of
the conditioned space.

The thermostat should be mounted according to the manufacturer's instructions
(packaged with the thermostat). THERMOSTATS USING A MERCURY BULB SWITCH
MUST BE LEVEL.

See |11-65=2 for thermostat electrical connections.
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ARKLA INDUSTRIES INC.  P.O.Box 534  Evansville, Indiana 47704 NDEX: 111-11-5
REV: Apr., 1977
MODELS
PRELIMINARY LEVELING
I+ is extremely important for proper operation that the unit be level. WF-36

Preliminary leveling should be done after the unit is placed in its final
location and prior to attaching any water piping or electrical wiring.

Insert leveling bolts (four hex head machine bolts which held unit fo crate
base) from the bottom with heads down to rest in recesses of leveling plates.
Leveling plates are shipped in a separate cloth bag which is located just
inside the front access panel. When the chiller is to be installed in a
location where access to the rear is almost impossible, insert the rear
leveling bolts from the inside with the heads up and end resting in recess
of the leveling plate.

The unit may now be leveled by adjusting the four bolts.

The leveling bar is located on the solution reservoir shell. (See Figure 1)
Front to back leveling should be checked by placing a 6" spirit level vertical
against the front of the leveling bar. (See Figure 1). Scrape paint from the
front and side of the leveling bar before setting the level in place. Side to
side leveling should be checked by placing a 6" level against the right edge
of the leveling bar. (See Figure 2).

THIS 1S ONLY THE INITIAL LEVELING. FINAL LEVELING IS NOT DONE UNTIL THE START

//////6n Spirit Level\\\\\\\\

L AN )
|~
Side View
Front View
Figure 1 Figure 2

ly
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I NDEX :

I11-20-1

ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, Indiana 47704

DATE: Nov., 1976

o e a2 SRS

T LT

WATER PIPE SIZING - GENERAL

The size of the pipe connections on the Arkla Solaire unit does not determine
the size of the piping to be used between the chiller and the air handler,
cool ing tower or hot water source.

Determining the correct size of pipe to be used depends on a number of
different factors and should be calculated on each individual installation.

Some of the factors which must be taken into consideration are:

(a) Rated flow of water required.

(b) Capacities of the water pump.

(c) Type of pipe to be installed.

(d) Length of pipe needed.

(e) Number and kinds of fittings.

(f) Pressure drop through the Arkla unit.

Check the specification sheets on the equipment being installed for detailed
information. Study the pages in this manual refering to water connections
at the chiller which pertain to the particular installation being made. Be
sure tc arrange the fittings as recommended.

For more information on how to calculate pipe sizing and ihe tables needed to

make these calculations, a booklet is available from Arkia Indusiries Inc.
"General Applications Data - Pipe Sizing," Form No. HT65T-7R-2.

33
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ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, indiana 47704
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INDEX: 11]1-21-5

DATE: Nov., 1976

The chil

Just below the center of the unit. The inlet connection is the bottom pipe

and is a
" FPT f

Any vert
panel to

§ Certain fittings should be installed in the chilled water piping as shown
: in Figure on 111-21-5, for the reasons mentioned below.

a,

MODELS
CHILLED WATER PIPING SEEEEEE—

led water connections are located on the left side near the rear and
. - WF-36
t" FPT fitting. The outlet connection is the top pipe and is a
itting.

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

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

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

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

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

One of the six thermometer well fittings shipped (in a carton behind the front

panel) w

ith each unit is to be installed in each the inlet and outlet chilled

water lines. For the most accurate temperature readings, these should be
located as close to the unit as possible. They must be installed in horizontal
lines with the well part of the fittings in the vertical up position.

Al'l chilled water lines and fittings should have insulation applied according to
the ambient temperatures invoived. At least 1/2" of good grade insulation with

a vapor barrier would be considered as minimum. |If the lines pass through a damp
area, very high or very low temperature area or underground, the insulation

i should be at leasv 3/4" thick and be a moisture proof, non-deteriorating type.

THERMOMETER WELLS ISOLATING VALVES

|
; A WATER OUT OF UNIT
. \ ~
| I [ "l Dlijl CHILLED
|
| N
|

PRESSURE TAPSQQ:—4> 05;7 é-////,FLOW REGULATING VALVE
{ ll | :E CHILLED

<

WATER INTO UNIT

UNIONS

34

R




ARKLA INDUSTRIES INC. P.0.Box 534  Evansville, Indiana 47704 INDEX: 111-30-2(A)
DATE: Nov., 1976
MODELS

CONDENS ING WATER

The "Cooling" efficiency of an Arkla Solaire unit is dependent upon having WF-36

good condensing water flowing through the unit at the right flow rate and

at the right temperature. Using a cooling tower with properly sized piping

between the chiller and cooling tower will assure proper flow rate and temp-

erature. Normally the water taken from city mains or wells is excellent water
. and can be used for condensing water through the water-cooled Arkla Solaire

Chiller, but certain conditions must be avoided.

1. The use of sulphur water, salt water, acid water or water containing
solids in excess of 700 ppm.

2. Providing less than the specified bleed-off from the cooling tower
water. (See I11-30-2 (B & C).

3. Condensing water flow rates greater than the maximum specified.

4. Neglecting to clean excessively scaled tubing.

COOLING_TOWER BLEED-OFF: As water evaporates from the cooling tower, any

solids which may have been in the water will remain within the recirculating
water or in the sump. In a short fTime, concentration of these solids (disso!ved
or undissolved) will build up to a point which will cause a service problem in

the form of reduced efficiency and possibie ultimate unit failure, It is recommended
that provision be made to bleed-off at all times the cooling tower is in

operation. The bleed-off rate must be at least equal to the amount evaporated,
approximately 3.5 GPH/ton of refrigeration minimum.

IT MAY BE NECESSARY TO PROVIDE WATER TREATMENT IN SOME AREAS. (See 111-30-2 (B & C).
ARKLA COOLING TOWER MAKE-UP WATER INDEX

‘Arkla is frequently asked to analyze samples of condensing water sent in from

the field, To report the condition of the water and, if treatment is necessary,

to recommend a type or method of treatment. We would like to provide this service,
realizing its importance, but we do not have the facitities to run complete analysis
on water samples sent in to us.

The purpose of this information is to provide tha field with a method of determining
the fitness of water for use as recirculated condensing water in Arkla air condi-
tioners, and an indication of whether or not the water reguires treatment for such
use .

To use the method outlined, first obtain from a competent water chemist a Report
on Analysis on the cooling tower MAKE-UP water in question. This report should
contain the following information.

Total dissolved solids, ppm (Parts Per Million).

. Calcium hardness, reported as ppm calcium carbonate (CaCOz).
Bicarbonates, reported as ppm calcium carbonate (CaCO3).

. Sulphates, ppm.

Magnesium, ppm.

Ul —
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INDEX: 111-30-2 (B)

ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704
DATE: Nov., 1576

' 6. The pH of the water. .. ) NOTE: See the Caution on
7. Sulphide, ppm. . « « « « . . . .) I11-30-2(C) about
8. Chloride, ppm. . . . e .) items 6 through 9.
9. Silica,ppm . )
The information in the report on the FIRST THREE ITEMS above is then used to find
: three "Factors", which Factors will then in turr be used in calculating the Cooling
¢ Tower Make-up Water INDEX. These Factors are Factor "S" ( for the total dissolved

solids), Factor "H" (For the calcium hardness), and Factor "B" (for the bicarbonates).

Factor S (Solids): |If the parts per million reported in Item 1 do not exceed
200, use .1 for Factor S; if above 200 ppm, use ,2.

‘ Factor H (Hardness): Use the ppm reported in Item 2 to find in the Table below.

Factor B (Bicarbonates): Use the ppm reported in Item 3 to find in Table below.

Hardness Bicarb's Hardness Bicarh's
ppm Factor H Factor B ppm Factor H Factor B
5 .6 8.6 56-69 1.7 10.8
6 .7 8.8 70-88 1.8 11.0
7-8 .8 9.0 89-112 1.9 11.2
9-11 .9 9.2 = 113-137 2.0 11.4
12-13 1.0 9.4 138-177 2.1 11.6
14-17 1.1 9.6 178-222 2.2 11.8
18-22 1.2 9.8 223-2717 2.3 12.0
: 23-27 1.3 10.0 278~347 2.4 12.7
~ 28-34 1.4 10.2 348-442 2.5 12.4
, 35-44 1.5 10.4 443-500 2.6 12.C
| 45-55 1.6 10.6

Now, use Factors S,H, and B in the equation below to find the Cooling Tower Maka-lin
> Water |INDEX:

INDEX = H plus B minus 11.0 minus §

For example, suppose the make-up water analysis shows 230 ppm Total Dissolved
solids, 90 ppm Calcium Hardness (as CaCOz), and 18 ppm Bicarbonates (as CaCOz).

Factor & of .2
Factor H of 1.9
Factor B of 9.8

Tota! Dissolved Solids ppm of 230
Calcium Hardness ppm of 90
Bicarbonates ppm of 18

0ouon

H plus B minus 11.0 minus S = INDEX
1.9+ 9.8 - 11.0 - .2 = INDEX OF PLUS .5

APPLYING THE |NDEX

THE CONCLUSIONS FOLLOWING ARE BASED ON THE USE OF BLEED-OFF, OR BLOW-DOWN,_ AT
LEAST EQUAL TO THE MAXIMUM RATE OF EVAPORATION OF WATER FROM THE COOLING TOWEF.

it
1
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ARKLA INDUSTRIES INC. P.0.Box 534  Evansville, Indiana 47704 INDEX: 111-30-2 (C)

REV: Apr. 1977

MODELS

When a tower supplies the cooling water to an Arkla air conditioner, a
certain portion of the water being circulated MUST be bled off, and every WF-36
effort should be made to assure that the bleed-off is maintained at the
MINIMUM rate of 8 ounces per minute per rated air conditioner ton. If, for
example, a 3.0 ton Arkla unit is used, bleed-off MUST be maintained at a
MINIMUM rate of 24 (3.0 x 8) ounces per minute. No practical form or method
of water treatment eliminates or even reduces this requirement.

1. |f the INDEX is from O to PLUS .7, there will probably be some scaling,
requiring periodic acidizing.

2. |f the INDEX is above PLUS .7, there will be some scaling. Some other
form ¢f water treatment may be desirable.

3. If the INDEX is a MINUS VALUE, some form of chemical treatment MUST
be used since the water will probably be corrosive.

If further information is needed after following this procedure, send the
INDEX aiong with water analysis report to the Service Department, Arkla
Industries Inc. P.O. Box 534, Evansville, Indiana 47704.

CAUTION - CAUTION - CAUTION

have a somewhat special importance in the determination of its fitness for use.
I+ is true that very few natural waters, when these properties are considered,
can be classified as undesirable. Nevertheless, if these properties are marginal
in value or if there is some other area of doubt, the utmost care must be
exercised in using that water in ANY water-cooled equipment. [t is probably
good, general practice to AVOID MAKING INSTALLATIONS where the make-up water
analysis shows:

A pH below 7 due to mineral acid(s). Acids are corrosive.
Any TRACE of sulphide. Sulphide is corrosive.

Chloride exceeding 100 ppm. Chloride is corrosive.

Silica exceeding 50 ppm. Silica causes hard-fo-remove scale.

Q. n oo

LEAKS IN THE CONDENSING WATER CIRCUIT DUE TO WATER $IDE CORROSION OR EROSION
ARE NOT COVERED BY WARRANTY.

N
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ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, Indiana 47704 DR 11173

DATE: Nov., 1976

CONDENS ING WATER PIPING - AT UNIT MODELS

Both inlet and outlet condensing water connections are located on the right
side near the rear. The inlet connection is the bottom pipe and is a 1" FPT

fitting. The outlet connection is the top pipe and is a 1" FPT fitting.
) WF-36

Any vertical piping to these connections should be far enough away from the
pane! to permit easy remcval of This panel if necessary.

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

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

b. A union and an lSOlaTinq valve (Gate valve) should be instalied
‘in each line sc the piping can be disconrected from the unit witnout
making it necessary To drazin the water from the rest of the system.

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

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

One of the six thermometer well fittings shipped (in a carton behind the front
panel) with each unit is to be lnsfclled in each the inlet and outiet condensing
water lines. For the most accurate femperature readings, these should be located

as close to the unit as possible. They must be installed in horizontal lines with
the well part of the fittings in tre vertical up position.

THERMONTTER WELLS ISOLATING VALVES

PRESSURE TAPS v) o
A

UNIT

FLOW REGULATING VALVE
CONDENSING

WATER OUT OF UNIT

! I ! .. CONDENSING
| <=z
“ , - WATER INTO UNIT

UNIONS

|
|
|
|
|
//}
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ARKLA INDUSTRIES INC.  P.0.Box534  Evansville, indiana 47704 INDEX: 1

I 1-52-4(A)

DATE: Nov., 1976

MODELS
HOT WATER PIPING I
The WF-36 requires a hot water supply of 11 G.P.M. at 170°F to 195°F. The
unit produces 36,000 BTU's of cooling at 195°F hot water and 85CF condensing
water. WE-36

Only clean, hot water, free from oil and other foreign materials should be
used. |f any other hot liquid or mixture is going to be used, check with
Arkla Industries inc. P.0. Box 534, Evansville, Indiana 47704, for particulars,
All hot water piping, including return piping should be installed in accord-

ance with good hot water piping practice (See |11-20-1).
See Figure on 111-52-4(B), for the proper hot water piping connections fo the
unit.

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

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

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

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

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

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

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

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

Low water flow will reduce effective cooling and waste energy. |t is recommended

that a flow switch be a part of the control system to cut off the unit at a
minimum flow rate of 5 G.P.M,
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' ARKLA INDUSTRIES INC. P.O.80X 534 EVANSVILLE, INDIANA 47704

REV: Apr., 1977

It is recommended that some type of minimum and maximum input control system be
instailed. This must be field fabricated and installed. Minimum input is 170°F
hot water. Maximum input is 2059F hot water. Water temperatures below 1700F
produce no effective cooling and wastes energy. At water temperatures above

205°F the unit again wastes energy.

THERMOMETER WELLS  ISOLATING VALVES

PRESSURE TAPS
l < HOT

/ WATER INTO UNIT

l
l.
UNIT |
. | D-% @ HOT
o ! WATER om' OF UNIT
A~ umons
| now REGULATING VALVE
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if ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704
Nov., 1976
MODELS
ELECTRICAL CONNE
The Arkla Solaire unit is wired for ope f
cycle current.
) The unit control box contains a 115/24 . WF=-36

voltage current to the control system.

The main switches, disconnect switches,
furnished by Arkla. The fused disconns
of and not more than 50 feet from the ur

The recommended |ine voltage wiring tc
GROUND I NG

If type UF underground cavle is used,
wiring from an approved electrical grour
unit's frame. Grounding wire should be a
approved by national and/or local Electri
will serve as an adequate ground, p i
the building's electrical grounding sy

rovi

FUSED DISCONNECT

[TIME DELAY FUSE 15 AMP.

5 O+ HS
- " VOLT
" SERVICE




ARKLA INDUSTRIES INC. P.0.Box 534  Evansville, Indiana 47704 I.—' NDEX:

111-62-1

DATE: Nov., 1976

ELECTRICAL WIRING - LOW VOLTAGE TO CONTROL SYSTEM

The Arkla Solaire unit is wired such as to provide 24 VAC to external relays
to control the various pumps and air handler(s) in the heating and air

conditioning system. The relays selected should not exceed .4 amp. draw
maximum. Wiring from the unit to the relays should be a minimum of 18 gauge.

P

WF-36 CONTROL BOX

awn | —— T—t= T ]
' .! \I"'J\- -I _-l'\--.--l "‘ A
' r I I ‘l -t \......I[\. ""'-.J"\J ' I
| - ===~ | |
NI R et e ¥ i
1l ot e
' ' ' r- —_—- l : ' ' l ' L.lll\--] '

" LT || 24vac || 24vac

Byar o | AR | it
|

4 AMPS MAX | SOURCE PUMP

TO HEATING
CONTROLS ‘CONTROLS ' 'CONT ROLS

24VAC 24 VAC
.4 AMPS MAX. .4 AMPS MAX.
TO BLOWER TO COOLING
RELAY . TOWER
' CONTROLS
A9

MODELS
_*

| WF-36

ik




INDEX: |1 1-65-2
ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, Indiana 47704
DATE: Nov., 1976
MODELS
ELECTRICAL W ING = UNI ) THE )ISTA
The wiring from the unit to the thermostat carries 24 volt current. The
Color coded cables carrying the WF=36

wires should be a minimum of 18 gauge.
necessary number of wires should be uced

\\\' .

A \.‘ "S

THERMOSTAT

4 WIRE *18
THERMOSTAT CABLE
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llNUtX: [11=92-3 (A)

CUSTOMER NAME:

ADDRESS :

CITY:

SOLAIRE CHILLER:
COOLING TOWER:
HOT WATER PUMP:

CHILLED WATER PUMP:

CONDENSING WATER PUMP:
AIR HANDLER:  MAKE:

ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, Indiana 47704
lDATE: Nov., 1976
MODELS
INSTALLATION CHECK LIST
_DATE:
WF=36
STATE:
MODEL : CODE: SERIAL #:
MAKE : MODEL: SERIAL #:
MAKE : MODEL: SERIAL #:
MODEL : SERIAL #:
MAKE : MODEL : SERIAL #:
MODEL: SERIAL #:
UNIT

AIR HANDLER  TOWER

11

[1H]

T

PROPER CLEARANCES AND SUPPORT

Clearances (11i-6~7) "
Support (111-6-7)

Clearances (111-6-4)

Support (111=-6=4).

Thermostat - Location and installiation (111-6~8).

Clearances

Support

LEVELING (1i1=7=5)
Side-to-side
Front~to-back

CHILLER WATER PIPING (111=20~1) (I1l]=-21-5)
Pet Cocks correctly located

Thermometer wells correctly located

Unions and valves suitably located

Pipes for correct flow

Insulation

CONDENSING WATER PIPING (111-20-1) (I111-33-3)

Pet Cocks correctly located

Thermometer wells correctly located

Unions correctiy located

Valves - right kind and correctly ‘located

City Water Valve Kit properly installed (if used)
Make-up water line has union, valve. and means of draining
Bleed-off arrangements

Plug cock (or globe valve) correctly located
Check valve correctly located (if needed)

Drain valve(s) at low point(s) in piping

44
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ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, Indiana 47704
DATE: Nov., 1976

; AIR HANDLER TOWER UNIT '
] ELECTRICAL (111-60-2) (111-62-1) (111=-65-2)
; Switch and fusing arrangement in power supply wiring
: ' Chilled Water Pump

‘ Hot Water Pump

; Power Supply on Correct Terminals
{ Chilled Water Pump
, Hot Water Pump
; Low Voltage Wiring on Correct Terminals
. . Chilled Water Pump Relay

Hot Water Pump Relay

HOT WATER PIPING (I111-20-1) (111-54-2)
Pet Cocks correctly located
Thermometer Wells correctly Located
Unions and Valves Suitably Located
Piped for correct flow

Insulation

|
]

b - s ) A, - J
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INDEX: IV =1=1

ARKLA iNDUSTRIES INC. P. 0. Box 534 Evansville, indians 47704

.9..:2 _Adlustments ‘ DATE: Nov., 1976

RECOMMENDED WAY TO USE START~UP AND ADJUSTMENTS

This section of the manual pertains to the recommended routine for starting
up a new installation, checking adjustments on a service call and the techni-
cal data needed for making correct adjustments.

Correct adjustments are "simple and easy" to make, if the equipment has been
properly installed, instructions are followed and the proper tools are used.
The tools and instruments needed, other than normal hand tools, are listed
on 'V"Z"'z .

The "key' to quickly finding the information desired is the proper use of
the INDEX for the START-UP AND ADJUSTMENTS section of the manual. The
section is divided into sub-sections in order to group related subjects.

IV - 1 through 9 - Miscel laneous
IV = 10 through 19 - Level

IV = 20 through 29 - Chilled Water
IV = 30 through 39

IV - 40 through 49 - Cond. Water
IV = 50 through 59 o= Hot Water

IV - 60 through 69

IV = 70 through 79

IV - 80 through 89

IV = 90 through 99 - Check Lists

Each page has an INDEX number at the top. Under the INDEX number there is a
DATE showing when that page was originally published. |f the page has been
rewritten t¢ include later information, the word REVISED will replace the word

DATE and show when the -page was rewritten. Under the word MODELS will be shown

a |list of models to which the information on that page pertains. Be sure to

select the page which shows the model for which you want the information. Also

Under a model number, there may be a breakdown by serial numbers.

AGAIN, the "KEY" to quickly finding the information desired is the proper use -
- of the INDEX.

MODELS

WF=-36
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[ INDEX: 1V=1-3
ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704
REV: Apr.,1977
MODELS
INDEX e
INDEX NO. REV. SUBJECT
IV=1-1 Recommended way to use Start-Up and
Adjustments WF-36
IV=1-3 4/77 Index
1V=2=-2 Suggested Tool List
1V=2-3 Suggested Hose and Gauge Arrangement |
IV=-11-2 Level ing
Iv-21-4 General Information on Filling and !
all water piping. f
IV=-22-3 Addition of Antifreeze to the chilled
water system
[V=25-3 Adjustment of chilled water flow rate
1V-38-2 NEW Condensing water temp. control exter-
nal of unit
1V=45=-2 Adjustment of condensing water flow
rate
IV-47-2 4/77 Condensing water bleed-off
1V=53-9 : Adjustment of hot water input
IV=92-3 4/77(A)(B)(C) Start-up and adjustment check list

47
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ARKLA INDUSTRIES INC.  P.0.Box 534 Evansville, Indiana 47704 IOEX: 1V-2-2
DATE: Hov., 1976
MODELS
SUGGESTED TOOL LIST
The following tools are necessary along with normal hand tools for the ,
proper adjustment of a newly installed Arkia Solaire WF-36 unit. Tools WF-36

may be obtained locally or ordered from Arkla Industries Inc., Evansville,

Indiana 47704.

QUANTITY
2

4
7
1
1

- The following items are also necessary but will have to be purchased locally:

1
2

1

!L -

PART #
3469-7
14267-18
4569-4
14267-6
14267-7

N/A
N/A

N/A

ITEM NAME
6" Pocket Thermometer -40° to +120°F
12" Thermometer 00 to 300°F
12" Thermometer 0° to 120°F
Gauge: 0 to 30 p.s.i.g.
Gauge: 0 to 100 p.s.i.g.

Voit - Amp Meter

30" High Pressure Hose (Refrigerant
Charging hose is suitable)
Spirit Level




| NDEX :

|V=r=>5

ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704
DATE :

Nov., 1976

SUGGESTED HOSE AND GAUGE ARRANGEMENT

The flow rate of the chilled water, condensing water, and hot water circuits
are checked by the pressure drop method. Using this method calls for both the
inlet and outlet pressure to be checked with the same gauge.

Shown below is a convenient hose and gauge arrangement. |t is suggested that
this arrangement be made up and carried as a service tool. |t has many uses.

Be certain the gauge has sufficiert range to withstand the hydrostatic press-
ures present in the system being checked.

30" HIGH PRESSURE HOSE

BRASS TEE TO 14" FLARE THREAD

(1/4" PIPE THREA

or—{

49

MODELS

e

WF=36

PET COCK (L4 PIPE THREAD
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ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, Indiana 47704
. DATE: Nov., 1976
MODELS
LEVEL
The unit must be level from front-to-back and side-to-side, so that liquids
will flow properly inside the unit. : WF=36

To check the level from side-to-side: Remove the front access door from the
unit. The unit leveling bar is located on the solution reservoir shell

(See Figure 1). Scrape any bubbles of paint off the right side of the level-
ing bar. Place a good 6" spirit level on the right side of the level ing

bar (See flgure 1). Adjust the leveling bolts on the bottom of the unit to
get the side-to-side level accurate.

6" Spirit Level

ﬁj
I . Front View

Figure 1

To check the level from front-to-back: Scrape any bubbles of paint off the front
side of the leveling bar. The level should be placed on the front side of the
leveling bar (See Flgure 2). Adjust the leveling boits to get the front-to-back

level accurate.

Be sure the unit is level both ways at the same time. Make certain the unit is
resting on all 4 leveling bolts.

6" Spirit Level

/\\ Side View

Figure 2

50
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INDEX: 1V-21-4

ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704

DATE: Nov., 1976

Y

MODELS

GENERAL INFORMATION ON FILLING AND TESTING ALL WATER PIPING.

A1l water piping should be leak tested before installing insulation or adding WF=36
antifreeze, ' .

If the water piping is to be pressure tested, DO NOT EXCEED 100 P.S.i.G.

System pumps should not be operated until| the system is filled with water.

For the addition of antifreeze See (V=-22-3,

i »




ey g e ale— T ae g e

INDEX:

Iv=22-3(A)

ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704

DATE: Nov., 1976

MODELS

ADDITION OF ANTIFREEZE TO THE CHILLED WATER CIRCUIT.

Once it has been determined that there are no leaks in the system, freeze
protection must be considered. The chilled water system must be protected
against freezing, particularly when air handling coils are subjected to
large perceritages of outside air.

IT IS RECOMMENDED THAT AT LEAST 10% ANTIFREEZE SOLUTION BE MAINTAINED

AT ALL TIMES TO PROTECT AGAINST DAMAGE FROM FREEZING IN CASE OF A LOW
TEMPERATURE SAFETY SWITCH FAILURE. A higher percentage of antifreeze
3hould be considered for the winter season to protect against freeze damage
in case the unit Is not in operation during extremely low ambient tempera-
tures. Freeze damage to a unit is not covered by the Limited warranty.

Only ethylene glycol base antifreeze solution should be used for such
prctection. Listed below are recommendations concerning antifreezes to be
used:

(a) Inhibited permanent - type antifreeze.
(b) No sealants in the mixture.
(c) A reliable brand.

The liquid capacity of the chilled water system must be calculated. The
capacity of the evaporator coil is found in Table 1.

MODEL GALLONS IN EVAPORATOR
WF-36 1.5

To this must be added the capacity of the air handling unit(s) and can be
obtained from the manpufacturer. 1|f not available, approximate capacity of
air handlers can be obtained by multiplying face area of coll in square feet
by number of rows of coils by .15,

The water capacity of the expansion tank must be added.

WF~36

The quantity of water in pipes must also be added to arrive at the system capacity.

Table 2 below will permit water line capacity to be figured.
PIPE SIZE LINEAL FEET OF PIPE GALLONS PER 100
INCHES CONTAINING 1 GALLON LINEAL FEET OF PIPE
1/2 65 1.6
3/4 35 R 2.8
1 25 ‘ 4.1
1-1/4 13 7.7
1-1/2 10 10
2 7 16.7
2-1/2 4 25
3 2.6 38.5
4 1.5 ' 66.7
5 1 100
6 67 150
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INDEX: 1V=22-3 (B)
— ARKLA INDUSTRIES INC.

' N
- DATE: Nov., 1976

P. 0. Box 534

Table 3 below will show the percentage (by volume) of antifreeze needed to

maintain protection down to a given temperature.

PERCENT BY VOLUME

FREEZING POINT

ETHYLENE GLYCOL ANT!-FREEZE OF MIXTURE
10 _25CF
20 159F
30 3°F
40 -13°F

Evansville, Indiana 47704
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r ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, indiana 47704

INDEX: 1V-25-3

DATE: Nov., 1976

ADJUSTMENT OF CHILLED WATER FLOW RATE

It is‘exTremely important +hé+ the chilled water fiow (G.P.M.) be adjusted

correctly. While checking and adjusting the chilled water flow rate, the
hot water flow to the generator should be turned off. Start the chilled

water pump and establish chilled water flow.

Attach a gauéé to fhe‘pef cocks on the chilled water lines.

- o,

T

NOTE: The same gauge must be used for both readings. See 1V-2-3 for
; suggested gauge make-up. Open both the pet cocks to fill the hoses and gauge
, with water. Close the pet cock on the outlet line. When the pressure is
steady, read and record the pressure. Close the pet cock on the inlet line
and open the pet cock on the outlet line. When the pressure is steady, read
and record the pressure. Subtract the outlet pressure from the inlet pressure
to determine the pressure drop through thz unit chilled water circuit.
Using Table adjust the reguiating vaive in the leaving chilled water line

until the pressure drop indicates the "Rated" G.P.M. through the unit.

MODELS
P—

WF-36

MODEL CHILLE

WATER G.P.M, PRESSURE DROP P.S. |,

WF=36 1.27

1.65

1.73

M RaTed”

2.08

3.03

3.55

4.11%

0

0

2

O .

0 2.55
5 : _

0

0

0

MAX. 4.72

_el'

o g
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ARKLA INDUSTRIES INC.  P.0.Box534  Evansville, Indiana 47704 INDEX:

[V~38-2

CONDENSING WATER TEMPERATURE CONTROL - EXTERNAL OF UNIT

The inlet condensing water to these units must be maintained at approximately
750F or above. The adjustment of the tower fan sump switch and/or condensing
water blending valve should be checked on every new start-up and every spring
start-up. The temperature check should be made at the factory installed
thermometer well - iniet condensing water to absorber.

Cool ing tower fan switch is shipped with the unit. |t can be found behind
the front panel.

55
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1V=-45-2(A)

ARKLA INDUSTRIES INC.  P.0.Box 534  Evansville, Indiana 47704 INDEX;
DATE:

Nov., 1976

CONDENS ING WATER ADJUSTMENT - USING A COOLING TOWER

The cooling tower that is being used with the Arkla Solaire chiller must have
the, capacity, range and approach to meet the condensing water needs of the
Arkla chiller. The tower manufacturer's recommendations should be followed
with regards to sump water level, water distribution, etc. The actual flow
rate should be adjusted at the Arkia chiller, :

ADJUSTMENTS:

For maximum efficiency and proper unit performance it is important that the
condensing water fiow (G.P.M.) be adjusted correctly. While checking and

adjusting the condensing water flow rate, the Solaire unit itself should be
turned off.

Start+ the condensing water pump and establish condensing water flow. Attach
a gauge to the pet cocks on the condensing water lines.

NOTE: The same gauge must be used for both readings. See |V-2-3 for
suggested gauge make-up. Open both the pet cocks to fill the hoses and

gauge with water. Close the pet cock on the outlet line. When the pressure
is steady, read and record the pressure. Close the pet cock on the inlet line
and open the pet cock on the outlet line. When the pressure is steady, read
and record the pressure. Subtract the outiet pressure from the iniet pressure
to determine the pressure drop through the unit condensing water circuit.
Using Table 1 adjust the regulating valve in the outlet condensing water line
until the pressure drop indicates the "Rated" G.P.M. through the unit.

TABLE 1

MODELS

P ———

WF-36

CONDENSING WATER FLOW PRESSURE DROP THROUGH UNIT
MODEL G.P.M, P.S.1|.

WF-36 9.0 , 2.20

10.0 2.63

11. 3.11

"Rated" | 2. 3.62

S 4,16

14. 4,72

15. 5.33

16. 2.93

22, 10.31

o jojojo|o|clo|o

25, MAX. , 12.77

NOTE: The pressure drop method and Table 1 is correct only when the unit condensing

water circuit is clean and free of dirt, trash and scale.

- h;_n,d
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INDEX: 1V-45~2 (B)

DATE: Nov., 1976

ARKLA INDUSTRIES INC.

P. 0. Box 534 Evansviile, Indiana 47704

USING WELL WATER - ONCE THROUGH

when well water is the source of condensing water for the Arkia Solaire
chiller, the water flow should be adjusted so the leaving water temperature

will correspond to the inlet water temperature as shown in Table 2.

TABLE 2

INLET WATER
TEMPERATURE OF

ADJUST LEAVING WATER
TEMPERATURE TO OfF

750 Minimum 950
80° 959
850 100°
90° Max imum 105°

57
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INDEX:
ARKLA INDUSTRIES INC.  P. 0. Box 534 DEX

Evansville, Indiana 47704

IV-47-2

REV: Apr., 1977

MODELS

CONDENS ING WATER BLEED-OFF

-

GENERAL

On 111-30-1, there is a discussion concerning water treatment for condensing
water from a cooling tower. The MINIMUM BLEED-OFF RATE OF 3.5 GALLONS PER
TON PER OPERATING HOUR MUST BE MAINTAINED regardless of whether or not

additional water treatment (chemical treatment) is used. 1f the water

contains a large quantity of solids, the bleed-off rate should be increased
above the minimum. The above formula is another way of saying "bleed-off
one galion of water for every gallon evaporated at the tower."

The rate of bleed-off should be checked on every new start-up and on every
spring start-up.

ADJUSTMENT :

Start the unit on cooling orsration.

Use a measuring vessel and catch the bleed-off water for three(3)"one minute"

tests. Average these three tests and check the average ounces per minute
against the chart below.

BLEED-OFF RATE

3.5 4.0 4.5 5.0
MODEL G.P.H. G.P.H. G.P.H. G.P.H.
Per ton Per ton Per ton Per ton
Minimum
oz. Per Min.]loz. Per Min.|oz. Per Min.loz. Per Min.
WF-36 24 26 29 33

WF-36
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ARKLA INDUSTRIES INC.  P.O.Rox534  Evansville, Indiana 47704 |~oox:

IV-53-9

DATE: Nov., 1976

R o A

ADJUSTMENT OF HOT WATER INPUT

For maximum efficiency it is important that the hot water flow (G.P.M.) be
adjusted correctiy. While checking and adjusting the hot water flow rate,
the Solaire unit itself should be turned off.

Start the hot water pump and establish hot water flow.
Attach a gauge to the pet cocks on the hot wafer'inpuf lines.

NOTE: The same gauge must be used for both readings. See |V-2-3 for suggested
gauge make-up. Open both the pet cocks to fill the hoses and gauge with

water. Close the pet cock on the outlet line. When the pressure is steady,
read and record the pressure. Close the pet cock on the inlet |ine and open
the pet cock on the outiet line. When the pressure is steady, read and record
the pressure. Subtract the outlet pressure from the inlet pressure tfo
determine the pressure drop through the unit generator hot water circuit.

Using Table adjust the regulating valve in the outlet hot water line until
the pressure drop indicates the "Rated" G.P.M. through the unit.

HOT WATER FLOW TO UNIT PRESSURE DROP THROUGH UNIT
MODEL : G.P.M. P.S.I.
WF-36 5.0 1.04
6.0 1.39
7.0 1.78
8.0 2.21
9.0 2.68
10.0 3.16
Y"Rated" 11.0 3.68
12.0 4.24
13.0 4.81
14.0 5.41
15.0 6.06
16.0 6.71
22.0 MAX. 11.26

i
l
|
|

MODELS

WF-36
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ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704
REV: Apr., 1977
MODELS
START=-UP AND ADJUSTMENT CHECK LIST
CUSTOMER: DATE:
ADDRESS: CITY: STATE: WF-36
UNIT: MAKE MODEL SERIAL NO. -
TOWER: MAKE MODEL SERIAL NO.
AIR HANDLER:  MAKE MODEL SERIAL NO.
CONDENSING WATER PUMP:  MAKE MODEL
H.P. GPM FT. HEAD
HOT WATER PUMP:  MAKE MODEL
i H.P. GPM FT. HEAD
‘CHILLED WATER PUMP:  MAKE MODEL
H.P. GPM FT. HEAD
PRE=START-UP INSPECTION
AIR
HANDLER TOWER CHILLER
Air conditioning system is properly
installed and has been inspected using
Installation Check List (]]1-92-3)
LUBRICATION (Follow Motor Manufacturers
Instructions
NOTE: Motors should be oiled with electric
motor oil or oil recommended by
motor marufacturer
Air Handler(s) blow: " motor
o Tower blower motor
Tower pump motor
LEVEL {IV=11-2)
Side-to-side
e Front-to-back
CHILLED WATER PIPING (111-21-5) (1V=25-3)
. Check for leaks before insulation is applied
__ _ Proper amount of insulation applied

Piped for correct flow through coil

Proper amount of antifreeze added (1V-22-3)
Intet water pressure to unit

Outlet water pressure from unit

Prossure drop through unit

Chilled water G.P.M.

60
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INDEX: 1V=92-3 (B)
- -1 ARKLA INDUSTRIES INC.

REV: Apr., 1977 |

P.0. BOX 634 EVANSVILLE, INDIANA 47704

AIR
HANDLER

in.
cfm

TOWER

CHILLER

AIR HANDLER(S)

Lubricate according to manufacturer's
instructions

Coil clean and dry

Filters clean

Pulleys al igned

" Proper belt tension

Draft gauge reading
Air flow across coil

Clearances (l1i=6=-7) (l11-6-4)

Front

Back

Overhead

Left end

Right end

Thermostat properly located (111-6-8)

CONDENS ING WATER

Using Tower (1V-45-2)

Tower adjustments made according to manu-
facturer's instructions

Inlet Water pressure fo unit

Outlet water pressure from unit

Pressure drop through unit

Condensing water G.P.M.

Bleed-off rate (IV-47-2)

HOT WATER INPUT ‘

Hot water temperature drop through generator
Inlet hot water pressure to unit

Outlet hot water pressure from unit
Pressure drop through unit

Hot water G.P.M,

CHECK ALL AUTOMATIC SAFETY CONTROLS =~ OTHER
ADJUSTMENTS

Adjustment of external condensing water
temperature control ler (V-36-2)
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ARKLA INDUSTRIZS INC. P. 0. Box 534 Evansville, Indiana 47704

INDEX:

1V=-92-3(C)

REV: Apr., 1977

TEMPERATURES

Place unit in operation. After one hour of continuous operation, measure and
record the foilowing temperatures. For thermometer weli locations, See Index:
Vi=15-5,
: INITIAL SUBSEQUENT AS NECESSARY

Condensing water - absorber iniet

Condensing water - condenser inlet

Condensing water - condenser out|et

Condenser Surface

Weak Solution

Strong Solution

Generator return

Generator

Hot Water Generator IN

How Water Generator Out
. Chilled water Inlet
- Chilled Water Outlet
Coil

i 62
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ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, Indiana 47704
$e3 Controls DATE: Nov., 1976
MODELS
RECOMMENDED WAY TO USE CONTROL SECTION -
This section of the manual pertains to the electrical controls, safety
switches and equipment and the hot water controls used on Arkla Solaire WF-36
Air Conditioning equipment. The information on each item pertains to
what is being used on current production or the current replacement for
previously used items at the time of the writing. Each item is identified
as to its location on the equipment, purpose and other pertinent information.
Quite often it will be necessary to use information from the Adjustments
Section and the Service Section along with the Controls Section to perform
the necessary service on an air conditioning system.
The "key" to quickly finding the information desired is the proper use of
the INDEX for the CONTROLS Section of the manual. The section is divided
into sub-sections in order to group related subjects.
V - 1 through 4 - General
V - 5 through 9 - Figures showing physical location of controls
switches etc.
V - 10 through 29 - Safety Switches
V = 30 through 49 - Centrols
V - 50 through 59
V = £0 through 69
V - 70 through 79
V - 80 through 89 - Control circuits
V - 90 through 99 - Wiring Diagrams
Each page has an INDEX number at the top. Under the INDEX number there is a
DATE showing when that page was originally published. If the page has been
rewritten to include later information, the word REVISED will replace the word
DATE and show when the page was rewritfen. Under the word MODELS will be shown
a list of models to which the information on that page pertains. Be sure to
select the page which shows the model for which you want the information. Also
under a model number, there may be a breakdown by serial numbers.
AGAIN, the "KEY" to quickly finding the information desired is the proper use
of the INDEX,




ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, indians 47704
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MODELS

EVAPORATOR LO" EMPERATURE LIMIT SWITCH

The body of this switch is mounted left front corner of unit frame. (See

Figure on V=-5-8 (A)). Its capillary bulb must be placed in the left well on WF-36
the side of the evaporator. (See Figure on V-5=8(A)), ’

The primary purpose of this switch is to interrupt hot water flow and
condensing water flow through the unit if the coil temperature goes down to
approximately 33t19F. The switch will automatically reset when the coil temp=-
erature -rises approximately 4°F.

This switch is in the control wiring circuits for the external hot water
valve and cooling tower. For detailed information, see the Schematic Wiring
Diagram at rear of this section.

The calibration of this switch has been set at the factory, but its calibration
should be checked on initial start-up and every cooling season start-up. |IF
THIS SWITCH IS DEFECTIVE, REPLACE IT. UNDER NO CIRCUMSTANCES OPERATE THE

UNIT WITH THIS SWITCH ELECTRICALLY JUMPERED OR WITH ITS BULB OUT OF ITS WELL
OF |F THE SWITCH 13 DEFECTIVE.

This switch can be adjusted in the field, BUT EXTREME CARE SHOULD BE TAKEN TO
ADJUST IT ACCURATELY. The calibration should be checked several times before
making any change.

information on two different ways to check the calibration is given below. The
safest method is the use of ice and water.

1. Turn off the power supply to the unit. Remove the bulb from its well. Place
the bulb and a thermometer in a container with enough water in it to completely
immerse the bulb. Add ice slowly and stir constantly with the thermometer.
Listen closely at the switch body for an audible "click." Read the thermometer.
The switch should open at approximately 33:1°F. Slowly warm the water in the
container and listen for the audible "click" when the switch closes. |t should
close when the water temperature has risen about 4°F. When calibration is
correct, replace the bulb in well, Made sure the well is full of aluminum heat
transfer paste or glycerine and the bulb is properly held in ‘the well with the
rubber stopper. Turn on power supply to unit.

2. Place thermometer in evaporator coil thermometer well. Operate unit on "cooling."
Gradually reduce load on unit by covering more and more of the return air- arili (s).
Continually watch the coil temperature. The hot water valve should close and cooling
tower cut off, when the coil temperature goes down to approximately 33+1°F. When
hot water valve closes and cooling tower cuts off, immediately- remove cover from
return air grili(s) The hot water valve should open when the coil temperature
rises about 4°F, If the hot water valve does not open and cooling tower cut off
by the time the coil femperature has gone down to 32°F, turn "OFF" hot water supply
and cooling tower, uncover return air grill(s) and recalibrate the switch.

To adjust the calibration, slide out the phenolic end cover from the switch body. A screw
driver adjustment slot will be seen as well as an indicating arrow for raising or
lowering of control point. Approximately 1/3 of a turn will change the contro! point
one degree. Check for correct calibration several times after making any change in

ad justment.
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MODELS
SOLUTION BY-PASS VALVE SWITCH

The body of this switch is mounted in the control panel. (See Figure on

V-5-8(B)). Its capillary bulb must be placed in the center well on the WF-36
left side of the evaporator coil. (See Figure on V-5-8 (A)).

The primary purpose of this switch is to energize the solenoid coil on the
solution by-pass valve (See Figure on V-5-8 (A)) to open valve when the
evaporator coil temperature goes down to 36%X10F, The switch will automati-
cally open when the evaporator rises approximately 4°F,

The switch is in the 115 volt control circuit for the solution by~-pass valve.
For detailed information see the Schematic Wiring Diagram on V-90-2.

The calibration of this switch has been set at the factory, but its
calibration should be checked on initial start-up and every cooling season
start-up. |IF THIS SWITCH IS DEFECTIVE. REPLACE IT. UNDER NO CIRCUMSTANCES

OPERATE THE UNIT WITH THIS SWITCH ELECTRICALLY JUMPERED, WITH ITS BULB QUT
OF ITS WELL OR DEFECTIVE.

This switch can be adjusted in the field, BUT EXTREME CARE SHOULD BE TAKEN TO
ADJUST IT ACCURATELY. The calibration should be checked several times before making
any change. '

Information on two different ways to check the calibration is given below:
The preferred method is the use of ice and water.

1. Turn "off" the power supply to the unit. Remove the bulb from its well. Place
the bulb and a thermometer in a container with enough water in it to completely
immerse the bulb. Add ice slowly and stir constantly with the thermometer. Listen
closely at the switch body for an audible "click." Read the thermometer. The
switch should close at approximately 36+1°F. Slowly warm the water in the
container and listen for the audible "click" when the switch opens. It should open
when the water temperature has risen about 4°F. When calibration is correct,
relplace the bulb in well. Make sure the well is full of aluminum heat ftrnsfer
paste or glycerine and the bulb is properly held in the well with the rubber
stopper. Turn "on'" power supply to unit.

2. Place thermometer in evaporator coil thermometer well. Operate unit on "cooling."
Gradually reduce ioad on unit by covering more and more of the return air grill(s).
Continually watch the coil temperature. To determine when the solution by-pass
valve opens and closes, place fingertips on the solenoid coll casing. The valve
should make an audible "click" when it opens or closes and a vibration should be
felt at the same time. The solution by-pass valve should open when the coil
temperatures goes down to approximately 36+1°. When the solution by-pass viave
opens, immediately remove cover(s) from return air grill(s). The solution by-pass
valve should close when the coil temperature rises about 4°F. |f the solution
by-pass valve does not open by the time the coil temperature has gone down to 359F,

turn "OFF" hot water supply and cooling tower uncover return air grill(s) and re-
calibrate the switch.
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ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, Indiana 47704

To adjust the calibration, slide out the phenolic end cover from the switch body.
A screw driver adjustment slot will be seen as well as an indicating arrow for
raising or lowering of control point. Approximately 1/3 of a turn will change the
control point one degree. Check for correct calibration several times after making
any change in adjustment.

UNDER NO CIRCUMSTANCES SHOULD THIS UNIT BE OPERATED WITH THIS SWITCH ELECTRICALLY
JUMPERED, BULB OUT OF ITS WELL, OR DEFECTIVE.

LIS

ADJUSTING SCREW
UNDER COVER
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ARKLA INDUSTRIES INC. P.0.Box 534  Evansville, indiana 47704 [LNDEX: Vo27-2
DATE: Nov,, 1976

MODELS

FUSIBLE PLUG
This safety device is located on the top of the unit. (See Index V=5-8(A)).
WF-36

The function of this safety plug is to melt in case of an excessive build
up of heat in the unit.

The fusible plug is designed to melt at a temperature of 255°F .

In the event the fusible plug ever melts, a trained serviceman should be
called to determine the cause.

UNDER NO CIRCUMSTANCES OPERATE THE UNIT WITH THIS SAILTY DEVICE DEFECTIVE.

vl
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DATE: Nov., 1976
MODELS
TOWER SUMP SWITCH e
This switch is shipped in a package with the Solaire unit. It should be WF =36

installed in the cooling tower if there is not already a fan aquastat with the
tower. The bulb of this sump switch should be located such that the water
dripping from the packing sheets will splash on it.

The purpose of this switch is to maintain the inlet condensing water temperature
to the unit at 75°F or above.

This switch should be wired in high voltage wiring to the tower blower motor.

This is a sealed bi-metallic disc type of switch and is single pole, single
throw. It is calibrated to close at 85°F and open at 75°F,

To check the calibration of this switch set the thermostat switch and dial
to call for "cooling." Place a thermometer with its bulb in the water beside
pump's strainer screen. Read thermometer when the blower moter starts. Turn

off the hot water supply to the unit. When the tower blower motor stops, read
the thermometer. |f the sump switch is out of calibration or defective, it
must be replaced. After checking the calibration, return all controls to their

normal operating position.

ORI
OF POOR QUALITY

SUMP SWITCH
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The valve body welded int ~ fror W lution line.
The valve is located at the ner on the evaporator coil tank. WF-36
(See Index V=5-8(A)).
The function of this valve | : iway from the absorber
coils to prevent flashing PO ing on the
evaporator low temperature sw
The solenoid coil for the t circuit and control |ed
by the solution by-pass ndex V=11-6 f hecking operation
of the valve.) When the ’ by-pa ine from the valve to the
tank will be approximately r when 1 valve is open, the
by-pass |ine from the va Wi e r mbient.
Also, the evaporator coil ‘ wi IS open

IF THE SOLENOID COIL FA
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ARKLA INDUSTRIES INC.  P.0.Box 534  Evansville, Indiana 47704 INDEX: V-85~
. DATE: Nov., 1976

E MODELS
‘ CONTROL DATA -

ARKLA PART # DESCRIPTION VENDOR NAME AND # WF-36
, 14537-326 High Temperature Limit Switch Texas Instrument #2060167-245
| 14537-324 Evaporator Low Temperature Ranco=-Type A22-2267
; Limit Switch
4 14537-325 Solution By-Pass Valve Switch Ranco-Type A22-Z.:7

14537-106 Tower Sump Switch Texas Instrument #20420F3~79-89
. 14512-99 Transformer - 50 V.A. N.E.C. Basler Electric #BE84451CD47
‘ Approved for Class 2 Service
’ U.S. Approved

14214-53 Solenoid Coil For Solution - Sporlan #KC-12-40-BK48

By-Pass Valve
14537-174 Solution Pump Relay SPST-N.O. Potter Brumfield AK-1022
14537-234 Chilled Watet Pump Relay Potter Brumfield - KU7A15
DPST=-N.O.
14537-234 Cooling Tower Relay DPST-N.O. Potter Brumfield - KU7A15
14509-7 Capacitor For Solution Pump .

76

B L L i




INDEX: V-90-2

2 POSITION OF ALL SWITCHES SHOWN WITH POWER OFF,

WIRL FOR 108 C.

INSTALLATION. MAIN SWITCH AND TD. FUSE TO BE SUPPLIED LOCALLY.

3. IF ORIGINAL WIRE SUPPLIED IS REPLACED, USE U.L. APPROVED TYPE

ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704
DATE: Nov., 1976
MODELS
NOTES: MODEL WF-36
1. MEAVY LINES INDICATE CONNECTIONS TO BE MADE AT TIME OF w F 3' Code 1

DI4004~-484

PART NO. REVISION C

SOL. BYPASS SW.

4 AMPS MAX
TO HEATING
CONTROLS
24VAC 24 VAC
4 AMPS MAX, .4 AMPS MAX.
TO BLOWER TO COOLING
RELAY TOWER
CONTROLS

A4 1 soURce
‘ ‘comaot.s

GCONTROLLED.

CAUTION
AIR COND. IS5V

LOTEMPE HITEMR 30L. SOL.

Sw. W PUMP
4
HSVAC
®
SOL. PUMP

SPR ~\
1l 9,

.3

SOL. DVPEASS

6}__.

VALY

24V

ARKLA INDUSTRIES INC.

EVANSVILLE ,INDIANA 47704

SCHEMATIC DIAGRAM

Ml TEMP. SW. @
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ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704

DATE: Nov., 1976

9.4 Maintenance

MODELS
RECOMMENDED WAY TO USE MAINTENANCE
AND SERVICE SECTION
This section of the manual pertains to the maintenance and service of Arkla WF-36

Solaire Air Conditioning Equipment other than routine adjustmenis. Informa-
t+ion on controls and the checking or servicing of controls is in the Controls
Section of the manual,

Routine maintenance and service is not difficult provided the right tools
are used and instructions are followed. Service instructions in this manuatl
{ist tools needed other than normal hand tools.

The "key" to quickly finding the information desired is the proper use of
the INDEX for the MA:iNTENANCE AND SERVICE section of the manual. The section
is divided into sub-sections in order to group related subjects.

VI - 1 through 9 - Maintenance

VI = 10 through 14 - Unit Cycle of Operation

VI = 15 through 19 - Thermometer Well Location Charts
VI - 20 through 24 - Temperature Analysis

VI - 25 through 29 - Complaint Analysis Charts

VI = 30 through 39 - Condensing Water

VI - 40 through 49 - Non Condensibles

YI - 50 through 54 - Over Concentration

Vi = 55 through 59 - Under Concentration

VI -~ 60 through 69 - Unit Repairs

VI = 70 through 79 - Tower Scrvice

VI - 80 through 89
Vi - 90 through 94
VI = 95 through 99

!

Service Report lForms

Each page has an INDEX number at the top. Under the INDEX number there is a

DATE showing when the page was originally published. |f the page has been
rewritten to include later information, the word REVISED will replace the word
DATE and show when that page was rcwritten. Under the word MOUELS will be

shown a list of models to which the information on that page pertains. Be sure
to select the page which shows the model for which you want the information. Also
under a model number, there may be a break-down by serial numbers.

AGAIN, the "KEY" to quickly finding the information desired is the proper use
of the INDEX.
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INDEX NO.
Vie1=-1

Vi=-1=3
Vi-4-2
Vi-5-1
Vi=-10-2
Vi=15-5
V1=-20-1
Vi=21-5
Vi-21-6
Vi=31=2

Vi-32~1
Vi-33-2
V1=34~2
Vi-41-2
Vi-4% 2
V]=45-2
VI=-47-1
Vi=-47-2
VI(~47-3
Vi-48-2
VI=50-1
Vi=51-3
Vi-53-2
Vi=55=2
Vi-61-11
Vi-61-12
VI-61-13
V1-64-5
Vi=71-2
Vi-95-2

REV.

4/77
4/77(R)
4/77(B)

INDEX
SUBJECT

Recommended Way To Use Maintenance And Service
Section

Index

Maintenance

Checking Switches, Controls and Circuits

Cycle of Operation -

Thermometer Well Locations

Normal Operating Temperatures

Temperature Analysis

Special Temperature Analysis

Condensing Water - Effects Of Scale, Trash or Etc.
In Circuit.

Scale Removal

Mud or Trash In Condensing Water Circuit

Cleaning Purge Pump

Non-Condensible Gases In Unit

Vacuum Pumping

Purge Pump - Operation

Inhibitor

Instructions For Adding Inihibitor
Instructions For Adding Inhibitor

Obtaining Solution Samples

Over Concentration ~ Effects And Causes

Correction of Over Concentration

Installing And Removing Charging Valve Wrench

Under Concentration

Air Leak - Sealed Unit

Air Leak - Sealed Unit - Above Solution Level
Air Leak -~ Sealed Unit - Below Solution Level
Replacing Fusible Plug

Tower Problems

Service Report Form
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REV: Apr., 1977
MODELS
" MAINTENANCE.
Proper maintenance is a necessity to insure continous, efficient operation WF-36

of the equipment. I+ pralongs the iife of the equipment and reduces service ,
requirements. -

The maintenance requirements on Arkla's Solaire Units are relafively simple.
The suggested monthly routine can be done by competent building maintenance
personnel .

Spring and fall change-overs and any service should be handled by trained
servicemen.

Maintenance on auxiliary equipment to the Ark!a unit should be performed
according to the manufacturer's recommendations.

In the suggested inspection routines, reference is made to page numbers in the
Arkla Service Manual. This is to aid in finding the information needed on a
particular subject.

As these inspections are made, all temperatures and adjustments should be recorded.
Changes in temperature or conditions should be noted for discussion with the
servicing agency.

MONTHLY INSPECTIONS

COOLING:

1. Take a complete set of temperature readings (Vi-=15). 1If a problem is indicated,
call servicing agency.

2. Check cooling tower;
a. Cleanliness of sump.
L. Cleanliness of sump screen
¢c. Condition of fan belt.
d. Level
" e. Check water distribution system
H+ Check condensing water blead-off flow rate (iV-47-2)
4. Check operation of condensing water chemical treatment equipment (if using).

5. Open all valves, on dirt legs and strainers, long enough to flush out any dirt
or trash.

6. Visually check piping for leaks.
7. Perform maintenance on auxiliary equipment as per manufacturer's instructions.

8. Check equipment and area for cleanliness.

SPRING_START-UP

A. TOWER

1. Clean and flush distribution system and sump and sump strainer.




INDEX:

Vi-4-2 (B)

'DATE:

Nov.,

ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, indiana 47704
1976

2.
3.

4.

2.

Replace all drain pliugs, clean strainers, and close all drain valves.
Start filling tower sump.

Perform maintenance on tower fan motor and pump motor as per manufacturer's
instructions.

Check condition and adjustment of tower fan belt.
When tower sump is filled, check adjustment of water leve!l control.
Check fuses, start the condensing water pump.

After full flow of condesning water has been established, check the bleed-off
flow rate (1V-47-2).

Check operation of chemical treatment equipment (if using).

After condensing water has been flowing at least 10 minutes, shut off pump.
Open valves on dirt legs and strainers and flush out any mud or trash,
UNIT

Perform maintenance on water pumps as per manufacturer's recommendations.
Check level of unit (I1V-11-2),

Turn off manual hot water valve and then put unit into operation electrically.
Open valves on dirt legs just long enough to drain out any dirt or tfrash.
Clean filters.

Purge all air from chilled water system.

Check water piping for leaks.

Check chilled water flow rqfe (1v=25-3).

Check anti-freeze concentration (1V-22-3).

Check condensing water fiow rate through unit (1V-45-2)

Check hot water flow rate through unit (1V-53-9).

CONTROLS

. Check operation of weak solution by-pass valve and switch. See (V-75-5, (V-11-6).

Check operation of tower fan sump switch. (V-36-2)
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ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704

DATE: Nov., 1976

3. Check operation of low temp switch. (Index V=-11-5),
4, Check altl external controls in the system.

D. OPERATIONAL CHECK

Y. Place thermometers in all thermometer wells (VI-15),.

2. Operate unit on cooling for at least 30 minutes or until all temperatures
have stabilized. '

3. Record fémpera*ures.

SHUT DOWN

A. TOWER

NOTE: 1f the condensing water system could be subjected to sub-freezing
temperatures it is recommended that the system be flushed with 2 mixture
of anfi-freeze and water after performing the shut down procedure given
below. This mixture should be capable of withstanding the lowest expected
ambient temperature. . '

1. Close valve in tower make-up water line.

2, Open all drain valves and remove all plugs in condensing water system.

3. Clean and flush tower's distribution system.

.4. Clean and flush tower sump.

5. Clean all strainers in condensing water system.

6. Circulate anit-freeze through condensing water circuit.

7. Remove fuses so that condensing water pump or tower fan cannot accidentally
be operated without water.

B. UNIT

1. Turn off unj?.

2, Oben all valves to drain the condensing water circuit.

3. Turn off manual hot water sdpply valve to the unit. Open drain valves.

4, Check anti~-freeze concentration (1V-22-3) and close chilléd water valves at

MODELS

WF-36

unit.
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ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704

DATE: Nov., 1976

MODELS

CHECKING SWITCHES, CONTROLS AND CIRCUITS

Checking of switches, controls and control circuits can be simple, provided
the right tools are used and a careful analysis is made. The tools neces- WF-36
sary are a low voltage test light, a high voltage test light, a volt-
ammeter and normal hand tools.

Suggested below are some step-by-step routines that can be followed for
checking various conditions. Many steps car be bypassed provided a careful
analysis is made before starting your checking routine. '

ON ANY SERVICE CALL=--FIRST CHECK THE THERMOSTAT TO MAKE SURE THE SWITCHES
AND DIAL ARE SET CORRECTLY FOR THE TYPE GF OPERATION DESIRED.

COOL ING

General ly the customer complaint will be "Not Cooling." After checking

the settings of the dial and switches on the thermostat, observe the opera-
tion of the major components (Hot Water Valve, Air Handler, Chilled Water Pump,
Cooling Tower and Solution Pump).

A. |f none of the major components are operating, make checks in this suggested
order:

1. Main electrical switch and fuses.

2. Voltage to units high voltage terminal block with high voltage test
fight and/or volt meter.

3. Voltage at T1 and T2 terminals of transformer with low voltage test light
and/or volit meter.

4, Turn off main switch. Remove thermostat wires from R and Y post on
unit's terminal block. Fasten jumper between R and Y on unit's terminal
block. Turn on main switch.

a. If unit operates, turn off power supply. Remove jumper and replace wires
Remove wires from R and Y terminais on thermostat and ftwist wires together.

Turn on power supply. |f unit operates, the problem is in the thermostat.
¥ unit does not operate, the trouble is in wiring between unit and
thermostat.

b. |f unit does not operate, turn off power supply. Check wiring on contfro!
panel for loose connections, bad wires or incorrect wiring.

B. |f all components are "short cycling" together, trouble is in the thermostat,
wiring or incorrect voltage. Follow the same checking routine as listed in A.

C. If a particular major component (Koo Water Valve, Air Handier, Chilled Water
Pump, Cooling Tower or Solution Pump) is "short cycling," follow the checking
rcutine listed below.

1. Study the schematic wiring diagram for the unit to determine the switches
and controls in the circuit for the particular component that is "short

cycling".
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2. Check each switch and control in the low voltage circuit with low Yon

voltage test light. Place the prongs of the test light on the ™

terminals of the switch or control. If the test

the switch is closed.

3. Check write-up on the switch or control that shows open to determine

If the test light lights, the switch is open. [

) ; vhether switch or control is operating properly.

a. |f it needs 1o be ca!ibrated, recalibrate it.
repiace the switch.

' : b. If a motor is "short cycling" on its thermal over load switch, check
: wiring to motor, voltage at motor with volt meter, amperage draw with

ammeter, and motor load to determine cause.

For quick reference, see the Table below for operation of major components when

certain switches are not in their normal position. |f hot

light does not light,

If it is defective,

water is flowing through

E ‘ unit and all motors are running, refer to Unit Analysis (VI-21-5) in Arkla Service
Manual Form #611S-258
l Sol. By-Pass
Lo Temp Sw. Hi Temp Sw. Valve Switch
OPEN OPEN CLOSED
See V~11-5 See V-10-4 See V-11-6
HNT WATER VALVE Closed Closed Open
CHILLED WATER PUMP Running Off Running
COOLING TOWER Off On Running
AR HANDLER BLOWER Runnfng Running Running
SOLUTION PUMP of f off Running
See Unit

bty o o el embs Mo g

Analysis (VI-21=5)
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SUN POWERED AIR CONDITIONING CYCLE OF OPERAT|ON
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The Arkla SOLAIRE" untt operates on the absorption principle, utilizing solar heated water as the energy source. with lithium bromide and water as the absorbent-refrigerant
nside the

solution Its refrigeration tonnage Jeiivered by chilled water which circulates in a closed loop between the untt s evaporator col anc a tandard fan-coil assembly located

onditioned space In another loop. condensing water is circulated through the unit's absorber and condenser colls 1o remove waste heat from the cycle

The explanation of the cycle trated above begins with the solution ir e solutionsump. The hermedically sealed stainless steel solution pump moves s thr
\quid heat exchanger to the generator. Inside the generato. heat (fr solar heated water) ¢ ra it (water) from the absorbent ( e s
this point the absorbent flows by grawvity back through the iquid heat ex anger to the abs The vaponzed refrige t passes to the condenser, where it gives ug
heat to the condensing water and quefied It then flows tt b a ] device to the evaj ator. The the heat irom the chilled water circuit 3t.enrbed t
evaporating refrigerant. The refrigerant vapor and absorbent are reunited by the absorption proce The litt bromide solution flows into the solution sur t
1ga
Refinements t nprove the efficiency and flexibilit i¢
\ ¢ 1 ex ] ¥

The ition t 1SS valve This valve ypened by a thermostatic switch which senses retrigerant temperature the evaporator

absorber coll allowing the unit to maintain maximum efficiency or
oJ
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INDEX: VIi=15=5(A)
ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704 —
DATE: Nov., 1976
MODELS
e —————
NOTE: Thermometer wells furnished ) I o ated in the Inlet and Qutlet WF =36
connections of the hct, ind condensing water circuits.

CONDENS ING WATER

HOT WATER IN

CONDENS ING OUT

>

HOT WATER OUT
ABSORBER OUT

(WELL NOT VISIBLE)

CHILLED WATER OUT

ABSORBER IN

CHILLED WATER IN

SOLUTION TO GEN.

GENERATOR

STRONG SOLUT ION
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INDEX: VI=15=5 (B)

DATE: Nov., 1976

ARKLA INDUSTRIES INC.

P.O. BOX 534

EVANSVILLE, IND! ANA 47704
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ARKLA INDUSTRIES INC.  P.0.Box534  Evansville, indiana 47704 INDEX: Vi-20-1
DATE: Nov., 1976
MODELS
OPERAT iNG TEMPERATURES E——
Operating temperatures of the unit should stabilize after one hour of steady
operation. Normal reading can be expected; only, if all basic adjustments WF=36

were made and are correct.
BASIC ADJUSTMENTS:

1. Level - Unit Must be Level

. ' SEE
2. Chilled Water Flow Rate - At Rated G.P.M.
ADJUSTMENTS
. C ing Water Flow Rate - At Rated G.P.M.
3. Condensing Water a a SECTION

4, Input - Hot Water Flow Rate - At Rated G.P.M.

Normal operating temperatures when 859F condensing water and 195°F hot water
is being supplied and all basic adjustments are correct.

Condensing Water Absorber IN 850F 1o  88OF
Condensing Water Absorber OUT 93°F to  980F
Condensing Water Condenser OUT 1000F  to 103°F
Condenser Surface ‘ 102°F to 1059F
Generator 1700F to 1759F
Weak Solution 1120F 4o 115°F
Strong Solution 930F  to  95°F
Coil 40°F to  43°F
Chilled Water IN 559F 4o 57°F
Chilled Water OUT 43°F 40  46CF
Hot Water IN ' 1950F

Hot Water QUT | 85°F

if temperatures are out of line after operating long enough to stabilize and all
basic adjustments are correct; call a knowledgable service technition.

Wheén the factory Is contacted concerning the unit; be certain to have the
following information.

1. User's name and address.

2. Unit Model ana Serial number .

3. Complete set of current readings on all basic adjustments.
4. Complete set of stable operating temperatures.

5. Any other abnormalities.

88
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IINDEX: VI=21-5 (A)

ARKLA INDUSTRIES INC.  P.0.Box 534 Evansville, Indiana 47704
| IDATE: Nov., 1976
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MODELS

TEMPERATURE ANALYSIS == "COOLING"

Temperatures and temperature relations are used for analysis of unit operation | WF-36
and unit problems. Those shown in the table on the next page will generally
apply where cooling tower water is used and a normal load is presented to the
air conditioner and it has run long enough for the temperatures to stabilize.

BUT the basic adjustments:

1. Level

SEE
2. Chilled Water Fiow Rate (Rated) ADJUSTMENTS
SECTION
3. Condensing Water Flow Rate (Rated) OF
MANUAL

4. Input Hot Water Flow Rate (Rated)

MUST BE CORRECT before temperatures can be used for analysis. Incorrect
adjustments can cause false temperatures.

Temperatures and temperature relations vary according to inlet condensing water
temperature from the cooling tower. On the following pages are Tables for 80°
to 85° and 75° to 80° inlet condensing water. Use the applicable Table.
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INDEX: VI=21=5 (B) .
i ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, Indiana 47704
DATE: Nov., 1976 °
}
COOLING TOWER WATER
INLET TO UNIT
4
; 80° to 8%° 75° to 80°
TEMPERATURES NORMAL NORMAL CHANGES DUE TO
AND SCALE IN NON OVER UNDER
COND. CONDENS | = CONCENTRA- CONCENTRA=
TEMPERATURE WATER BLES TION TION
- CIRCUIT IN UNIT
1 RELAT 1ONS WF-36 WF-36
: SEE SEE SEE SEE
Vi-31-2 Vi-41-2 V1-50-2 V1-55-2
CONDENS ING" WATER OUT
ABOVE 140 to 18°| 14° to 180 LOW LOW
CONDENS ING WATER IN )
CONDENS ING WATER 50% to 60% 508 to 60% LESS LESS
TEMPERATURE RISE of of THAN THAN
THROUGH ABSORBER TOTAL RISE | TOVAL RISE 50% 50%
CONDENSER SURFACE HIGHER
ABOVE 29 1o 5° 20 40 5° THAN
CONDENSING WATER OUT 50
STRONG SOLUT ION 80 110
ABOVE to to HIGHER
CONDENS ING WATER IN 100 13°
WEAK SOLUTION 20° 20° BOTH TEMP.
ABOVE to to ABOUT LOW
STRONG SOLUT ION 259 259 SAME
170° 1600 ABOUT SAME
GENERATOR to to HIGH HIGH AS WEAK LOW
1800 170° SOLUT ION
40° 40°
coiL to to HIGH HIGH HIGH HIGH
450 430
CHILLED WATER OUT 30 30
ABOVE £01t to to
50 50
HOT WATER
TEMPERATURE LOSS 9° to 10° 9° to 10° LESS VERY LOW
THROUGH GENERATOR
RUNS
NOTES UNIT UNIT SOLUTION )
MAY CYCLE | MAY PUMP CONSTANTLY
ON HI-TEMP | CYCLE ON CUTS OFF
SWITCH HI-TEMP ON OVERLOAD
SWITCH GNIT
RUNS
CONSTANTLY
L %




ARKLA INDUSTRIES INC.  P.0.Box534  Evansville, Indiana 47704 INDEX: V1-21-6 (A)
DATE: Nov., 1976
MODELS
e SPECIAL TEMPERATURE ANALYSIS
A. Occasionally the following temperatures may be encountered. WF=36

Generator Temperature - Normal
Evaporator Temperature - High
{ Weak Solution Temperature ~ High
Strong Solution Temperature - High
Temperature rise of condensing water through the absorber will be very iaw.

4 These temperatures could indicate that the weak solution by-pass valve
’ (V-5-8 (B)) is remaining open. This could be caused by (a) the solenoid
being constantly energized or (b) for some mechanical reason The valve is
not properiy seating. A check can be made by feeling the connection from the
. rear of the valve body to the absorber shell. When valve is not by-passing,
E this connection will be ambient temperature. When solution is by=-passing
¥ this connection will be approximate same temperature as weak solution.

Follow the procedure given below to correct:

1. Check the solution by-pass switch operation. (See V-11-6 ). |f switch is
defective, replace it.

2. Check wiring for possible short or mis-wiring that is causing solenoid coil
Yo stay energized. Correct any wiring problems.

3. Tap the side of the valve to try to shake the valve loose in case it is being
he!d open by lithium bromide salt or other matter. Hold wood block against
valve body and hit wood block with light snapping blows,

4, With the aid of external power source (115 volt extension cord) energize
and de-energize solenoid coil rapidly to try fo shake fthe valve loose in
the event fthat tithium bromide salt is causing the valve To stick open.
Valve will have to be replaced if step 3 or 4 does not correct the problem.

B. On other occasions the following temperatures may be encountered:
Generator Temperature - Very Low
Evaporator Temperature - High
Weak Solution Temperature - Very Low
Strong Solution Temperature - Low
Soiution to Generator Temperature - Low
Temperature rise of condensing water through the absorber will be very low.

These temperatures could indicate that the solution pump is not moving solution due to
one of the following conditions. '

1. No electrical power to the solution pump motor.

2. Worn bearings can cause high amperage draw thus causing the motor to cycle on
- overload.

3. Defective solution pump motor. Windings burnt ~ out or grounded.

91

e i e e it sty e,



DATE: Nov,, 1976

e Ty Sy A e FOR=ET T Tommet R A o o - o o o o

ARKLA INDUSTRIES INC. P.O.BOX 534 EVANSVILLE, INDIANA 47704

4. Low suction head. Unit short on solution or solution not returning to the
reservoir properly.

5. Discharge head too high. Restriction in the discharge screen, orifice or
liquid heat exchanger.

6. Impeller clogged or damaged.

If problem is found to be the solution pump or motor. See Vi|-54-5 for procedures.
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INDEX: VI-31-2
ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704 ‘
‘ DATE: Nov., 1976
% MODELS
\ SCALE, TRASH OR ETC. (N CONDENSING WATER CIRCUIT EEme——

Scale, trash, dirt, algae or etc. in the condensing water circuit reduces
the flow of condensing water flow and the heat pi:zk-up reduces the capacity WF=36
of the unit and causes abnormai temperatures and temperature relations.

e

To clearly identify this condition in the condensing water circuit,all of the
basic adjustments:

! ' 1. Level
. SEE
‘ 2. Chiiled Water Flow Rate (Rated) ADJUSTMENTS
' SECTION
3. Condensing Water Flow Rate (Rated) OF
MANUAL
4. Input Hot Water Flow Rate (Rated)
MUST BE CORRECT
Then four temperatures (1. Inlet condensing water, 2. Absorber outiet, 3.
Condenser outlet and 4. Condenser surface) and their relations will show if
the condition exists.
WF=36
RELATIONS NORMAL SCALE
WITH TRASH
750 - 850 OR
_INLET_COND ETC.
: : CONDENSER OUTLET
! : OVER ABSORBER 149 -~ 180
| ' INLET
¥ i -
z‘ ABSORBER OUTLET LESS
OVER ABSORBER 50% - 60% THAN
INLET TOTAL RISE | 50%
CONDENSER SURFACE MORE
OVER CONDENSER 20 - 50 THAN
OUTLET 50
, NOTE: Generally, when this condition exists, all temperatures will be high. The

unit may be short cycled by the HI-TEMP. SWITCH.

If just back flushing is needed; this can be accomplished by connecting high pressure
(Up tc 100 psig) water to the condenser outlet. Be sure that all valves are wide open.
After flushing make sure the condensing water |ine through the purge pump is clear.

See VI=34-2.

I +he obstruction is algae, use a reliable brand of algaecide and carefully follow
the manufacturer's instructions on how to use.

If the problem is mud, follow the instructions in VI-33-2.

If the condensing water circuit is scaled, refer to VI-32-1.

W




INDEX: VI-32-1(A)

ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, indiana 47704
DATE: Nov,, 1976
MODELS
SCALE REMOVAL .
To remove scale from the condensing circuit of the unit requires the use SOLAIRE

of an inhibited acid-water solution. Two types of acid are normally used,
either inhibited muriatic (hydrochloric) or sulfamic.

INHIBITED MURIATIC ACID

A good inexpensive, general purpose descaler is commerical grade, [NHIBITED
muriatic (20° hydrochloric) acid. This may be obtained in bulk from chemical
manufacturers or supply houses (be sure to specify that it be INHIBITED

acid). It should be mixed with water in proportions of one (1) part acid to
nine (9) parts water to prepare a solution of approximately 3% acid concentra~
tion by volume.

There are also a large number of reliable brands of well-inhibited muriatic
base descalers on the market. These are available from most refrigeration sup-
ply houses. These should be mixed with water in accordance with their manu-
facturer's instructions.

Muriatic or any other mineral acid .base descaler requires the use of special
equipment: a container, circulating pump, circulating lines, etc. It is
recommended that the acic¢ solution circulating lines be connected as closely
to the unit as possible, preferably directly to the unit. BE SURE TO CAREFULLY
FOLLOW THE DESCALER MANUFACTURER'S INSTRUCTIONS. Additionally, outlined below
are some general instructions.

1. Obtain the scale remover, instructions and testing materials from the supplier.

2, Use an acid resistant container which has about twice the volume capacity of
the condensing water capacity of the unit. The volume capacity of the unit is
3 gallons.

3. Use a circulating pump that will not be damaged by the scale remover. Special
pumps for this purpose are availfable.

4, locate the pump and container on the job site so that any leakage, splash or
over~-flow from the container will not damage the customer's property. Wherever
possible, the pump and container should be located outdoors.

5. Arrange and connect the scale removing equipmiunt to the unit as shown in the
figure below.

CONNECT ACID
B ) " SOLUT1ON CIRCULATING
LINES DIRECTLY TO UNIT

A
o~
]

1
1
i
t
1
t
4

HOSE CONNECTIONS

TOWER UNIT
1//___;‘
AL PUMP

L2

ARRANGEMENT OF SCALE REMCVING EQUIPMENT
el 9%




INDEX: Vi-32-1 (B)
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DATE: Nov., 1976

ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704

6. Fiil the container about 1/2 full of water and start the circulating pump.
Add more water, if necessary, to maintain the container about half full while
the water is circulating. Check for leaks.

7. Start adding the sacle remover in the container as per manufacturer's instructions.

Add acid to water - NEVER WATER TO ACID. AVOID INHALING THE FUMES FROM THE SCALE
REMOVER. Quite often there is a large volume of foam in the container when the
scale remover reacts on the scale. Be prepared to scoop out this foam and dispose

of it so that it will not damage the customer's property. Maintain tight connections

and keep hose ends in acis solution in container, while circulating to prevent
aeration of acid solfution.

8. Proceed with adding scale remover and testing of the solution with indicators, as
per manufacturer's instructions, until the scale is removed.

9. Drain scale removing culution. Thoroughly flush unit with water.
10. Remove condenser cap (if there is one) and examine condition of condenser fubes.
11. Check for ful!l water flow through purge pump condensing water tubing. VI-34=1 or 2.

12. Fill condensing water system and put unit in operation on cooling. Take a full
set of temperatures to determine if all scale, trash and etc. has been cleared
from the unit's condensing water circuit.

13. Adjust Bleed-off.
SULFAMIC ACID

As with the muriatic, there are a lairge number of reliabie brands of well~inhibited
sulfamic acid descalers available from refrigeration supply houses and they do not
work as fast, but they are decidedly safer to use, both from the standpoint of
handl ing and of harm to the equipment.

Sul famic acids may be dumped into the tower sump and circulated by the tower pump

and the regular condensing water connecting lines to the unit. PRIOR to dumping

in the acid, the tower should be thoroughly cleaned and flushed, the sump filled with
fresh water and full water circulation established. Arrange to stop the tower fan
operation while the acidizing is under way. DO NOT ATTEMPT TO OPERATE THE UNIT WHILE
ACIDIZING. Be sure to carefully follow the manufacturer's instructions.

Sul famic acids may also be used with the special acidizing equipment as described
previously.

GENERAL

If normal scale removing acids do not remove the scale from the unit, a sample of the
scale should be qiven to a company specializing in this field for analysis and
recommendations.

Sometimes, normal acidizing loosens dirt and silt in the condensing water circuit

of the unit, but does not wash it out. Then it is necessary to clean the condensing
water circuit as described in Vi=33-1 or 2 for the different types of units.
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[INDEX: VI-32-1 (C)

ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704
|DATE: Nov., 1
MODELS
Always check for proper water flow through the purge pump. The coundensing
water tubing for this pump is small. Occasionally the scale is not removed SOLAIRE

from this tubing during a normal acidizing, or debris which is freed by
acidizing lodges in this small tubing. Special cleaning instructions for
the condensing water tubing of purge pump wili be found on VI-34-2,

After any acidizing wperation thoroughly back flush the entire condensing
water system. If the unit will be used for cooling immediately after the
acidizing, it is only necessary to flush with clear water. However, if it
will not be used immediately for cooling, the clear water flush should be
followed by flushing with a solution on one (1) pound of baking soda

(sodium bicarbonate) per five (5) gallons of water for approximatesiy ten (10)
minutes, Then flushing again with clear water.
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INDEX: V{-33-

ARKLA INDUSTRIES INC.  P.O.Box534  Evansville, Indiana 47704 NDEX: Vi-33-2
DATE: Nov., 1976
MODELS

MUD OR TRASH IN CONDENSING WATER CIRUCIT

If it is determined that the obstruction in the condensing water circuit is
mud or trash, this can sometimes be removed without acidizing the unit.

Add 2 "non-sudsing" detergent to the condensing water and circulate the con-
densing water. When it is believed the mud has been washed out of the unift,
the unit should be carefully back-flushed. Use high pressure (up to 100
psig) water, if necessary.

Protect the rest of the unit, insulation and anything else in the equipment
room from water damage while doing this type of cleaning operation.

Before putting the unit into operation, check for water flow through the
purge pump. For additional instructions on cleaning the purge pump conden-
sing water circuit, See VI-34-2,

WF=36

Boe .
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ARKLA INDUSTRIES INC.  P.0.Box534  Evansville, Indians 47704 INDEX: Vi-34-2(A)
) DATE: Nov., 1976
MODELS

CLEANING OF PURGE PUMP'S CONDENSING WATER TUBING I —

i The efficiency of the purge pump (See VI1-45-2) is dependent on the flow of

. condensing water through this assembly. It is suggested to check the oper- WF-36
' ation of this pump on every service call. The methods of checking are shown ‘ :
on V|-45-2,

Whenever the unit's condensing water circuit is cleaned, one of the last
checks to be made before putting the unit into operation is to disconnect

the outlet water line from the purge pump and check for water flow through

! this line. Also, make sure the fitting on the unit's condensing water line is
b open. If the purge pump line is clogged, |isted below are suggestions for
cleaning it.

1. Cut the inlet water line to the purge pump at a point vhere it will be

! convenient to reconnect it with a union and compression nuts (or flare

' nuts). Check for filow through the tube soldered to the unit's inlet

} condensing water line; the blockage might be at this point. If the block-
age is in the tubing through the pump, connect high pressure water (up to
100 psig) to the outlet tube and try to flush it out. If the tubing shows
scale, circulate scale removing solufuon through this tubing until it is
clean,

2. Use the "stand-pipe" method when the tubing cannot be cleared by the back
flushing method. Attach a "stand-pipe" to the cutlet tube of the purge
pump. Fill the "stand-pipe" with a scale removing solution (of the same
strength that is normally circulated through the unit). Sometimes it takes
several hours for the solution to work its way through the blockage in the
tubing. In such cases, the fittings on the unit's condensing water |ine
should be capped so that the unit can be put into operation. Place a container
underneath the inlet tube to the purge pump so as to catch the solution when
it does work its way through the tubing. When there is an opening through

the tubing circulate scale removing solution through this Fubing until it
is clean. Reconnect the purge pump tubing to the unit's condensung water
lines. See Illustration on back of this page.

3. |If the purge pump |ine cannot be cleared by the 2 methods previousiy outlined,
it may be necessary to use a small hand operated hydraulic pump of the type
commonly used by plumbers. Attach the pump to the fitting on the outlet line
of the purge pump. Pump the pressure up to 300 psig to try to clear the
blockage. If this much pressure does not clear the blockage install a
"stand-pipe" as outlined in #2 with scale removing solution in it and

L pressurize the "stand-pipe." Again, it may take several hours for the

. combination of scale removing solution and pressure to clear the blockage.

Place a container under the inlet tube to the purge pump to catch the solution
when it works its way through the blockage. When the opening through the
| . tubing is large enough, circulate scale removing solution through the tubing
F g until it is clean. Reconnect the tubing to the unit's condensing water lines.
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INDEX: Vi-34-2 (B)

ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, Indiana 47704

DATE: Nov., 1976

STAND-PIPE
CONTAINING
ACID SOLUTION ————p>

ACID RESISTANT
YATERIAL, COPPER,
PLASTIC, RUBBER ABSORBER CONDENS ING
OR OTHER — WATER OUTLET

—
. 7y
WEAK OLUTION LINE y PURGE PUMP CONDENS ING
Y4 — WATER OUTLET-D!SCONNECT

—

PURGE PUMP ~————>
ABSORBER INLET /7 % INLET CONDENSING WATER
CONDENS ING WATER — -~ TO PURGE PUMP-DISCONNECT

TO GAS /
SEPARATOR

W ACID RESISTANT CONTAINER
TO CATCH ACID SOLUTION

ACIDIZING PURGE PUMP
CONDENSING WATER CIRCUIT
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INDEX: VI-41-2 (A)

ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, Indiana 47704

DATE: Nov., 1976
. , MODELS
NON~CONDENS [BLE GASES N UNIT=="COOLING"

Gases which cannot be absorbed by lithium bromide solution are considered
"non-condensible" gases in the Arkla unit. When the unit is operating on WF-36
cooling, these gases will collect in the lowest pressure area of the unit, -
which is the absorber. The presence of non-condensible gases in the absor~
ber restricts the absorption of refrigerant vapor by the |ithium bromide
solution and causes a rise of pressure in the absorber. Since there is a
direct relation between absorber pressure and coil ftemperature, the coil
temperature, will rise, other temperatures will be affected and there will be
a loss of capacity by the unit.

Because incorrect adjustments may cause temperature which will falsely
indicate the presence of non-condensible gases in the unit, it is nezessary
to make sure that all basic adjustments are correct before taking temperature
for analysis:

The basic adjustments are:

1. Level
. SEE
2. Chilled Water Flow Rate (Rated) ADJUSTMENTS
SECTION
3. Condensing Water Fiow Rate (Rated) OF
MANUAL

4. Input=--Hot Water Flow Rate (Rated)

After making sure that all these adjustments are correct, allow the unit to
operate long enough for the temperatures to stabilize. The Table on back of this
page shows the temperatures and temperature relations which will be affected
when there are non-condensible gases in the unit.

Non-condensible gases can be removed from the unit with a vacuum pump. See Vi-43-2,
"Vacuum Pumping".

More information concerning non-condensible gases may be found on VI-45-2 "Purge Pump".
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INDEX: Vi-41-2 (B)

ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704
DATE: Nov., 1976 )
NORMAL NORMAL CHANGES
TEMPERATURES WITH WITH IN
80° to 85° 75° to 80° TEMPERATURES
AND INLET CONDENS ING INLET CONDENSING AND
WATER WATER TEMPERATURES
TEMPERATURE RELATIONS
. MODEL MODEL WITH
RELATIONS NON-CONDENS ! BLE
GASES IN UNIT
WF=-36 WF=36
CONDENS ING
WATER TEMPERATURES 504 to 60% OF TOTAL RISE LOWER THAN
RISE THROUGH 50%
ABSORBER
STRONG SOLUTION 80 11° GENERALLY
ABOVE to to A WIDER
CONDENS ING WATER 130 16° RELATION
IN
170° 160° GENERALLY
GENERATOR to to HIGHER
180° 170°
colL SEE TEMPERATURE ANALYSIS TABLES HIGHER
CAPACITY LOW
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‘ ] . INDEX: ViI-43-2 (A)
ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, indiana 47704
DATE: Nov., 1976
MODELS
VACUUM PUMP ING
The objective or purpose of vacuum pumping is to remove non-condensible WF=36
gases from the unit.
Pumping a unit is simple, BUT A STANDARD PROCEDULRE MUST BE FOLLOWED, SAFETY
MEASURES MUST BE OBSERVED AND GQCD CLFiN EQUIPMENT MUST BE USED.
PUMPING EQUIPMENT
The equipment that is necessary is listed below. The Figure shows the correct
arrangement of each item.
QUANTITY ARKLA PART NO. ITEM
1 67-1 Vacuum Gauge
2 4253-61 Rubber Stopper
1 4267-22 Purge Valve Wrench
2 4276-2 Flask
1 5304-3 Yacuum Hose
1 14267-12 Tee
1 pt. Z-2661 Black Japan Paint
1 Vacuum Pump
SERVICE
VALVE
USE OF SECOND
FLASK IS RECOM- NPl
MENDED TO PRO- /if
TECT GAUGE / E:
o WATER
! FLASK VACUUM CONTAINER

L)
s, A

PUMP

The vacuum pump used should have the abitity to pull down to 2mm (Hg-Absolute
pressure) and the capacity of 1 cu. ft./min.

The mercury vacuum gaugs (Arkla Part #67-1) is a "must". A compound spring gauge

is not suitable due to the probability of inaccuracy at low absolute pressures. The
use of a mercury gauge is one of the safety measures necessary in the pumping procedure.
I+ is necessary to prove that the pump has the ability to pull down to a lower pressure
than the pressure in the unit, to prevent sucking oil out of the pump towards the

flask, the mercury gauge and the unit.

The vacuum flask is also a necessary safety device. Its purpose is to try to prevent

~oil from being pulled into the mercury gauge or unit in case of a pump failure or

stoppage.
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INDEX; V1-43-2(B)

ARKLA INDUSTRIES INC. P.0.BOX 534 EVANSVILLE, INDIANA 47704
DATE: Nov., 1976

The vacuum hose available from Arkla is a !2 fopt {ength of medical vacuum hose.
When assembling the pumping equipment, cut the hose to convenient lengths. The
piece used between the 3/8" flare connection (to be attached to purge valve) and
the tee should be as long as possible, but be sure thc other pieces are long enough
to be conveniently crimped when necessary. The hose from the discharge of the
f pump does not have to be vacuum hose. All of the equipment should be kept clean and

" o in good condition. |If oil vapor is allowed to get inside of the sealed unit, it

cannot be removed and is detrimental to the efficitncy of the unit.

The arrangement of the equipment (See Figure) is important to provide maximum safety.
é WARN NG

WF-36 MODEL

ALWAYS PUMP FROM THE GAS STORAGE CHAMBER PURGE VALVE FIRST

Gas storage chamber pressure must be 20 M.M. or fower before vacuum pumping from the
absorber purge valve.

PUMPING PROCEDURE - COOL !N

If the coil temperature and solution temperatures in absorber are excessively high,
the unit should be cool!ed tiefore pumping. Cooling of the unit may be accelerated
by circulating condersing water through the unit and/or air across the evaporator
coil (chilled water through the evaporator coil on chiller models) with the heat
source turned off. The coil temperature should be below 85° before pumping to
prevent the possibility of pulling refrigerant vapor from +he unit.

Generally, the unit can be pumped to a lower pressure and more of the non-condensible
gases removed, if unit is operating on "cooling" while it is being pumped.

Listed below is a recommended step-by-step routine for pumping.

1. Check the condition of the oil in the pump. Open the drain vaive on the pump.
A few drops of water may drain out ahead of the oil. Observe the condition of
the oil. If a large amount of water is in the pump or the oil is murky (indicat-
ing water vapor mixed in the oil), the oil should be changed. Vacuum pump oil
or a good grade of S.A.E. #20 non-detergent motor oil should be used in the pump.
Make sure the oil level in the pump is correct.

2. Arrange and connect the equipment as per Figure.

3. Start the unit on "Cooling" operation.

ALWAYS PUMP FROM THE GAS STORAGE CHAMBER PURGE VALVE FIRST

4. Remove the cap covering the gas storage chamber purge valve stem. Use valve
wrench to make sure valve is closed. Check packing gland nut for tightness.

5. Remove cap from valve opening and attach 3/8" flare nut on end of vacuum hose
To valve.
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MODELS
6. Start the vacuum pump and *un for several minutes.

7. Observe pump discharge hose in the water container. The end of the hose
should be at least 1" below the water level in the container. When the WF=36
pump is first started, there will be a large amount of butbling. As the
pump evacuates the air from the pumping equipment, the bubbles will de-
crease in size and number until there are not any bubbles coming out of the
discharge hose. |f bubbles continue to come out of the hose, it indicates
there is an air leak in the pumping equipment.

A leak may be located by crimping the hose, starting with the section be-
tween the valve connection and the gauge. When the hose is crimped between
the leak and the pump, the bubbles wili cease. I|f the leak is at the
threaded connection, tighten it. If the leak is a hose connection, it can
usual iy be stopped by applying water around the edge of the hose. 1t is
not advisable to put a sealing cempournd (such as black japan paint) as it
may deteriorate the rubber and it will make it difficult to remove the
hoses when it is necessary to clean the pumping equipment,

If it is necessary to disassemble a connection to clean it or to correct a
leak, follow later instructions on how to disconnect vacuum pumping equip-
ment before separating the connection.

8. After it is determined there is not a leak in the pumping equipment (no
butbles from the discharge hose), then check the ability of the pump by reading
the mercury vacuum gauge. The reading must be below the absolute pressure
of 4mm mercury. The reading is the distance between the two mercury levels in
the "U" tube.

|f the reading is not low enough, it may be improved by changing oil. If the
reading is still not low enough, have the pump repaired before using it to
pump units.

9. Open the gas storage chamber purge valve wide open. IMMEDIATELY SET RACHET ON VALVE
WRENCH FOR CLOSING. .

DO NOT LEAVE THE PUMPING EQUIPMENT UNATTENDED WHILE PURGE VALVE 1S OPEN.

Always stay within reach of the hose attached to the purge valve. In case of
a power failure, pump failure or other unexpected occurance, IMMEDIATELY crimp

. the hose to the purge vaive and close the purge valve with the rachet wrench.
Prevent the oil from the pump from getting into the mercury gauge by crimping. Do
not allow oil from the pump to be sucked into the unit. |f any oil does get inside '
the sealed unit the failure is not covered by warranty.

10. While pumping.non-condensible gases from the unit, test to find out if the gas

. is hydrogen. Use a straight walled, open mouth pyrex test tube. Fill the test
tube with water. Cover the mouth of the test tube with your thumb and invert
the tube. Lower the tube into the water container until the open end of the

- tube is just below the surface of the water, then remove thumb. Position the
tube over the end of the tube from the discharge hose, so that the bubbles from
the hose will rise up into the tube and displace the water. When all the water
has been displaced from the tube, |ight a match, remove the tube from the water
(keep tube inverted) and hold it over the flame. |f the gas-is hydrogen, a
"popping" or "whoosing" sound should be heard.
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1.

12.

13.
14.

15.

16.

17.
18.

19.

20.

21.
22,

23.

24.

25.

26.

Continue pumping unit until the gas storage pressure is 20 M.M, or lower before
vecuum pumping from the absorber purge va've.

When you are ready to stop pumping, close the purge valve. Seat the valve snugly,
but AVOID EXCESSIVE TIGHTENING, AS IT WILL DAMAGE THE VALVE SEAT.

Remove the pump discharge hose from the water container,

Crimp the hose close to the flare fitting attached to the purge valve.

While holding the hose crimped, remove the flare nut from the valve. Then put
a film of saliva over the opening of the valve. |f the saliva is pulied into
the valve, it is an indication the valve is leaking and should b2 tightened.
Watch the mercury gauge, while slowly releasing the crimp on the hosg to full
open. Releasing crimp too quickly might allow mercury to bounce in glass tube
and crack the glass.

Disconnect electrical power to pump.

After the gas storage chamber has been pumped, pump from the absorber purge valve.

Remove cap covering valve stem on absorber purge valve. Make sure valve is
closed snugly and packing gland nut is snug.

Remove cap covering valve opening and attach a 3/8" flare nut fitting on end
of vacuum hose to absorber purge valve.

Repeat steps #7 and #8.

Open absorber purge valve wide open. IMMEDIATELY SET RACHET ON VALVE WRENCH FOR
CLOSING. Heed warning in Step #9. Repeat step #10.

Continue pumping unit until the rate of bubble discharge from the hose is
approximately one bubble every two seconds. |If pumping from the absorber purge
valve while the unit is operating on "cooling" under "no-load" conditions, pump

untif the coil temperature is 40° or the rate of bubbles is one every fwo seconds.

Repeat steps #12 through #17.

Replace caps on both purge valves and paint with black japan paint to seal
against possible leakage.

Record pumping on service report and identity of gas removed.
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PURGE PUMP
gEvery Solaire unit has a "built-in" purge pump for the purpose of removing SOLAIRE

non-condensible gases from the absorber.

The purge pump is a small, but very powerful, absorber coil. |ts principle

of operation is the same as the absorber. A cross-section of a purge pump

is shown on next page. Weak solution is introduced through tube (A) into

the inside of tube (B) where it is pre-cooled. Weak solution comes out of the
orifice at the top of tube (B) and trickies along the spiral coil of copper
tube which is wrapped around and soldered to tube (B). This further cooling

of the weak solution makes it very "thirsty" for water vapor. A special

tube (C) from the purge pump to the center of the unit absorber coil allows
the weak solution in the purge pump to pull water vapor from the cenver area
of the abso:Ler coil. Any non-condensible gases in that area are entrained

in the water vapor flow and pulled into the purge pump. Inside of the purge
pump, the waiw~ vapor is absorbed by the weak solution and the non-condensible
gases are freed. Non-condensible gases will be caught by the trap (E) and
carried with the strong solution draining out ©f the bottom of the purge

pump down to the separator pot. |In the separator pot the bubbles of non-
condensible gases can be freed from the flow of strong solution and will rise
up a tube to the purge receiver tank. The gases collected in this tank are
stored and cannot get back into the rest of the unit.

The purge pump requires a flow of water to cool the weak solution and cause
the absorbing action. There are several ways to determine whether the purge
pump is working. (A) Feel the top and bottom of the purge pump; the top should
be warmer than the bottom. (B) Feel the condensing water tubes entering and
leaving the purge pump; the cutlet tube should be warmer than the inlet tube.
(C) A sure way is to disconnect the outlet condensing water line for the unit.
Make sure a full stream of water is coming out of the tube and fitting on the
absorber outlet watar line.

Any time that a unit is acidized, check for a full stream of water through
condensing water tube for the purge pump before considering that the acidizing
operation is completed. This is a small tube and can be easily clogged by
scale and trash freed by the acidizing of the unit.
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MODELS

INHIBITOR

A small amount of hydrogen (non-condensible gas) is produced inside of the SOLAIRE
unit while the unit is both in and out of opeiation. To reduce hydrogen
production in the unit, an inhibitor is put into the unit along with the
solution. The inhibhitor has a characteristic which causes it to adhere to
the metal on the inside of the unit. This puts a coating on the metal
surfaces of the unit. This coating reduces the hydrogen production to a min-
imum,

If excessive heat is applies to the unit, some of the inhibitor coating may
be destroyed. This will be indicated by the necessity of having to pump the
unit frequently to remove non-condensible gases (hydrogen) to maintain unit
performance.

If a unit has to be pumped as often as once a month, to remove excessive hydro-
gen, to maintain performance, it is an indication that additional inhibitor
may be needed.

Inhibitor can be added to the unit in the field. To get the inhibitor for
a unit, the following information must be supplied to Arkla Industries Inc,

1. Customer's namé and address.
2. Air Conditioner model and serial number.
3. Unit model and serial! number.

4. Pumping record of the unit (dates pumped, whether or not the gas removed
was hydrogen, temperatures and any other pertinent information).

Whenever inhibitor is to be put into a unit, it shouid be pumped just before

adding the inhibitor. See instructions on how to add inhibitor VI1-47-2, It
requires operation of the unit to circulate solution and recoat the areas where

the coating has been '"broken down". I+ will probably be necessary to pump the unit
at least once and possibly a second time before the "recoating" process is completed.

Sometimes a second minimum charge of inhibitor is needed. The information |isted
above is again needed, plus the information as to when the first charge of inhibitor
was added. ’

If two minimum charges of inkibitor have been added to a unit and the unit still
has to be pumped frequently to remove hydrogen, Arkla Industries Inc. should be
advised. Arkla will review information supplied and advise as to action to be taken.
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INSTRUCTIONS FOR ADDING INHIBITOR

!
l
l

CAUTION: Lithium bromide solution is not poisonous, but it has a drying |
effect on skin. 1If any gets on the skin, it should be washed off
immediately. If it gets in the eyes, wash with clean water
immediately and go to the doctor.

A transparent funnel is desirable, but any type funnel may be used so long
as it is clean. The inhibitor must be added through the absorber service
valve.

1. Connect funnel, hose and adaptor to the service valve as shown in the

sketch, leaving the adaptor nut loose. THESE ITEMS MUST BE CLEAN AND FREE
OF OlL.

2. Purge hose and adaptor of air by pouring distilled water into funnel
and allowing this water to leak out the loose adaptor nut. Wrench tighten
adaptor nut while water levei is still visible in the funnel as shown in
the sketch.

3., Pour inhibitor into the funnel, then open the service valve and alfow the
inhibitor to be drawn into the unit, KEEP THE LIQUID LEVEL IN SIGHT IN THE
FUNNEL, closing the service valve whenever the level drops to the point
shown in the drawing.

MODELS

SOLAIRE

4, After all of +he ihhibi?or has been used, add approximately 3 oz. of distilled
water and allow this to be drawn into the unit. KEEP THE LIQUID LEVEL IN SIGHT.

5. Close the service valve. Remove adaptor and flush the service valve port with

distilled water, using a syringe.

FUNNEL

‘(//F——' DO NCT ALLOW LIQUID LEVEL TO DRCP BELOW THIS POINT

N} 7.'}}
c&‘]

«—— VACUUM HOSE, APPROXIMATELY 8 INCHES LONG

\ ) «—— SERVICE VALVE
ADAPTOR NUT —/
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6. Replace seal caps affer first checking the condition of the copper gaskets
these caps must contain. If these gaskets are worn install new ones. Tighten
seal caps, then paint joints with air-dry black japan. (Arkla Part #Z-2661).

NOTE :

Lithium Bromide solution is very corrosive when exposed to the atmosphere. [f any
solution should leak out, be spilled or splashed on the unit externally; it should
be washed off and thoroughly rinsed with an abundance of clean water. This is also
true of floor or surrounding objects on which bromide is spilled. |If stepped in,

it tracks very badly. Any bromide left will absorb humidity and remain damp
constantly. After a repair or service work has been completed, always wash and paint
all rusty or bare metal surfaces.
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INSTRUCTIONS FOR ADDING INHIBITOR
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CAUTION: Lithium bromide solution is not poisonous, but it has a drying

I
L

effect on skin. |If any gets on the skin, it should be washed off |
immediately. If it gets in the eyes, wash with clean water
immediately and go to the doctor.

CAUTION: ALL ITEMS MUST BE CLEAN AND FREE OF OIL.

NOTE: Inhibitor must be added through the absorber purge valve only.

1.

Remove cap from plastic bottle of inhibitor and insert adaptor, shown
in Figure 1 using a twisting motion until stopper adaptor is firmly in
place. See Figure 2.

Fill copper tube with distilled water.
Connect flare nut to purge valve.
Using the positive end of the purge wrench, open the purge valve until

inhibitor is drawn into unit. When the tiquid tevel approaches the level
portion of the copper tu e close the valve.

Remove flare nut from purge valve and put about two inches of distilled
water into bottle.

Repeat steps 1 and 2. This will flush the purge valve seat.

Remove copper tubing from the purge valve and flush the service valve port

with distil!led water, using a syringe.

Check condition of flare seal bonnet (Y-8509) in flare nut. If bonnet
is in bad condition, replace. Screw flare nut in place, tighten and seal
with black japan paint (Arkla Part #Z-2661).

-

USE A #2 RUBBER STOPPER FOR
A LARGE INHIBITOR BOTTLE~LENGTH
OF TUBING SAME AS SMALL BOTTLE

VACUUM HOSE ——

TAPER WITH KNIFE ——®Y¥—

— =
/

3/8" COPPER TUBING ————»

w
Hiw

N , A \_
FlcieE & rFicies. 2 !

45%\ K
i____ \.__j_EA'
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3

i

|

NOTE: This same piece of copper tubing may be used when adding inhibitor to one 1
of the large tonnage units. Use a #2 rubber stopper instead of vacuum hose as !
|

1

|

|

it e ket i s e e g

a gasket for the larger bottie.
NOTE : ' |

Lithium Bromide solution is very corrosive when exposed to the atmosphere. |If

any solution shouid leak out, be spilled or splashed on the unit externally; it
should be washed off and thoroughly rinsed with an abundance of clean water. This
is also true of floor or surrounding objects on which bromide is spilled. If
stepped in, it tracks very badly. Any bromide left will absorb humidity and remain
damp constantly. After a repair or service work has been completed, always wash
and paint all rusty or bare metal surfaces.
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OBTAINING SOLUTION SAMPLES

Due to certain operating conditions it may be necessary to draw a solution SOLAIRE

sample from the unit and send it to Arkla Industries Inc. for an analysis
check.

S G R GRS | ———— Gam— — — —— ——— S —— A  ———— —— — Va—

CAUTION: Lithium bromide sojution is not poisonous, but it has a drying I
l effect on skin. If any gets on the skin, it should be washed off
immediately. If it gets in the eyes, wash with clean water

immadiately and go to the doctor. l

———, S ——— —— T —— T — —— T — —— ——.  —— " S—— —— ————

Drawing samples of solution from the unit will require the use of a special
wrench, Please See Index: VI~53-2 for information about the use of this

special wrench.

It is preferred that solution samples be drawn from the "weak sotution"
vaive. This valve is located on the weak solution |ine between the liquid

heat exchanger and the absorber liquid inlet.

GENERAL INSTRUCTIONS

WiTH THE UN!IT OPERATING, and after it has operated continously for at least 15
minutes:

1. Connect the special wrench to the proper charging valve on the unit in
accordance with the instructions in Index: VI-53~2,

2. Connect CLEAN vacuum pumping equipment to the wrench as shown in the diagram
below.

CONNECT TO
THE STEM OF THE @~
SPECIAL WRENCH

WATER
CONTAINER

ARRANGEMENT OF PUMPING EQUIPMENT

3. Start the pump and evacuate the air from the pumping equipment. Check the
special wrench and the pumping equipment for leaks. When leak free:

4. Clamp or crimp the vacuum hose at Point "B", then open the charging valve.
Solution will begin to flow into Flask "A". When the desired amount of solution

ha: been withdrawn, or about 1" depth in the flask, close the charging valve.

5. Disconnect the hose from the stem of the wrench and allow any solution in the hose
to drain into the flask.

o et
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1

6. Disconnect the hose from the side-outlet of Flask "A". Remove the vacuum pump's
discharge hose from the water container, then release the clamp at Point "B"
slowly so as to collapse the vacuum gradually. When the vacuum is fully
collapsed, stop the pump.

7. Remove the stopper from Flask "A", then pour the solution into a CLEAN plastic
shipping container. The small plastic bottles in which ARKLA ships inhibitor,
well-rinsed and dried, are ideal for this purpose. FOUR (4) FLUID OUNCES ARE
REQUIRED FOR ANALYSIS.

8. Thoroughly rinse and clean Flask "A" and the hose and standpipe through which
solution was drawn.

9. Label the bottle with the USER'S NAME and ADDRESS, the MODEL and SERIAL NUMBERS
. of the unit+, and the sender's refurn address |nc|ud|ng Z1P _CODE. Careful ly

‘ pack it in a shipping carton and send it by FIRST CLASS “MATL fo the address below.
F

The Service Manager

ARKLA INDUSTRIES INC.
Post Office Box 534
Evansville, Indiana 47704

i DO NOT SEND BY PARCEL POST. |f speed is essential the sample should be sent by
‘ AIR MAIL. Any samples so received will be given special handling and any required
inhibitor will be returned by Air Mail,

NOTE:

Lithium Bromide solution is very corrosive when exposed to the atmosphere. |f

any solution should leak out, be spilled or splashed on the unit externally; it should
be washed off and thoroughly rinsed with an abundance of clean water. This is

also true of floor or surrounding objects on which bromide is spilled. |f stepped

in, it tracks very badly. Any bromide left will absorb humidity and remain damp
constantly. After a repair or service work has been completed, always wash and

paint all rusty or bare metal surfaces.
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MODELS
OVER CONCENTRATION

"Over Concentration" is & description of the condition in the unit which
occurs when excessive water has been stored somewhere in the unit away from WF-36
the rest of the solution. With too high a concentration of Lithium Bromide
salt in the solution, it becomes too heavy or thick for t+he unit's solution
pump and gravity to cause it to flow. The WF-36 is highly resistant to this
problem.

Over concentration is a possibility during shut down periods when the unit
is subjected to low ambient temperatures. The known fact that super-cooled
solution in the Liguid Heat Exchanger results in the first stage of over
concentration explains this problem. Solution in the unit should be 45°F or
above before attempting to put this unit inté operation.

SYMPTOMS

1. Generator, weak solution and strong solution temperatures are all about
the same and low. See Index: VI=20-1.

2. Coil temperature will be high.

3. Solution pump motor may be cycling on thermal overload.

CAUSES

Over concentration is generally caused by incorrect adjustments, over heating of

the solution, rapid and continuous short cycling of the unit by a safety switch,
external control or defective electrical control or other unusual circumstances.

I+ Is usually a combination of circumstances, which cause a unit to over concentrate.
Whenever a unit over concentrates, the cause should be determined and corrected.
Listed beiow are some of the possible causes and why they can cause over concentration.

POSSIBLE CAUSE COOLING

1. Unit not level This will unbalance the flow of solutions
and vapors through the unit.

2. Very iow volume Short-cycling of unit on evaporator low
of chilled water temperature switch

3. Low temperature Suddenly introduced into a hot unit.
condensing water

4, High temperature or Short-cycling on high temperature switch
low volume of conden=-
sing water

5. High input Short=-cycling on high temperature switch

6. Excessive non-condensibie | Simmering instead of boiling solution in unit.
gases in unit

115

DATE: Nov., 1976

Lo it R ek S e o e e b i et




INDEX: VI=51=3(A)

ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, Indiana 47704
DATE: Nov., 1976
MODELS
CORRECTION OF OVER CONCENTRATION
The equipment needed:
WF-36
1. Tools and instruments to check all adjustments.
2. Vacuum pumping equipment.
3. Heating torch (Prest o-lite, blow torch, propane or etc.)
! The following is the recommended general routine to be followed in sequence
given below: o
1. Follow the recommended routine for Vacuum pumping a unit, (See Vi-43-2),
2. Turn off unit and set thermostat to "OFF" position. Condensing water, hot
water and chilled water should NOT be flowing through the unit during this
! process.
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3. Start heating liquid heat exchanger with torch. Start at bottom and work upward.
Do not use too hot a flame that will burn the paint. Heat all of the way up the
sides of liquid heat exchanger. |t usually requires 30 to 45 minutes of slow

E heating. The sides of the liquid heat exchanger should feel very warm to the

| tTouch.

4. Remove insulation from generator and weak solution thermometer wells. Start
heating the weak solution |ine at the bottom of the liquid heat exchanger. Place
your free hand cf: this line about 9" to 12" above where you are heating. When

f you feel the hot zZnlution move through the line under your hand, move your hand

' - and the torch up. Continue this routine alil the way to where the weak sclution

| line is attached to the absorber.

; . 5. Perform the same operation outlined in (4) on line with generator thermometer
f wel| welded to it. Start at liquid heat exchanger and go up to the point where
} tube enters the shell.

6. Heat solution {ine between |iquid heat exchanger and generator.

7. Sat thermostat switch to "ON" and do not allow condensing water to flow. Place
jumper wire across high temperature switch.

8. Place thermometers in generator thermometer wezil and condenser surface thermometer
well. Place wet rag on fusibie piug.

9, Turn unit on. Watch condenser surface temperature and generator temperature.
IF CONDENSER SURFACE TEMPERATURE GOES TO 2100F, TURN UNIT OFF. The generator
temperature should start rising within 3 fo 5 minutes. |f it does not, turn unit
off and repeat steps (3) through (9).

10. |f steps (3) through (9) have been tried 2 or 3 times without clearing the over
concentration, it is suggested the unit be allowed to cool for several hours
(preferably overnight) before trying the routine again. The unit should be
turned "of¥* mnd no hot water or condensing water flow permitted during the
cooling periovd. Then repeat steps (1) through (9).

11. Operate unit with throttled condensing water flow for at least 15 minutes after
solution starts flowing. Maintain an approximate 105°F outlet condensing water
temperature. :

12. REMOVE JUMPER WIRE ON HIGH TEMPERATURE SWITCH.
13. Gradually adjust condensing water flow back to normal
14. Check for cause of over concentration and correct.

| 15. The unit will probably have to be vacuum pumped again at later date to remove
non-condensible gases created by the heating of the unit.
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PROCEDURE FOR INSTALLING AND REMOVING CHARGING VALVE WRENCH
(Arkla Part #14267-39)

SOLAIRE

INSTALLING

1. Remove cap from charging valve. Clean threads on charging valve.

2, Place finger over hole in end of needle valve. Using adjustable wrench,
loosen needie. Then screw needle valve closed, snug, but not tight.

NOTE: WASH ALL OIL OFF OF WRENCH.

3. Position wrench stem in nylon holding nut such that slotted end of stem
is flush with end of nylon holding nut. (See Figure VI-53-2(B)

' 4. Fit slotted end of wrench stem onto needle valve.
5. Push nylon holding nut down until it contacts threads on charging valve

Screw nylon holding nut onto charging valve until neoprene "O" ring
gasket seats tightly against charging valve.

6. Attach vacuum pumping rig to chérging valve wrench and nake sure there are
not any air leaks at charging valve wrench,

7. When turning wrench stem to open needle valve, always hold nylon holding nut
to prevent losing seal between charging valve and "O" ring gasket in holding
nut.

REMOV ING
1. Use a wrench to turn the stem to make sure the needle valve is closed tight.

2. Leave wiench on the stem to hold needle valve closed. Screw nylon holding nut
loose from charging valve.

3. Use a wrench to further tighten the needle valve.

4.'Wash‘needle valve and valve body thoroughly to remove any bromide.
5. Replace the cap on the valve.

6. Paint the charginé valve with Black Japan paint.

7. THOROUGHLY WASH THE CHARGING VALVE WRENCH WITH LOTS OF WATER.

NOTE::

A3

Lithium Bromide solution is very coriosive when exposed to the atmosphere. |f

any sclution should leak out, be spilled or splashed on the unit externally; it should
be washed off and thoroughly rinsed with an abundance of clean water. Thiz is also
true of floor or surrounding objects on which bromide is spilled. |f stepped in,

it tracks very badly. Any bromide left will absorb humidity and remain damp
constantly. After a repair or service work has been completed, always wash and

paint all rusty or bare metal surfaces.
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INDEX: VI=53-2 (B)
ARKLA INDUSTRIES INC.

DATE: Nov., 1976

P. 0. Box 534

Evansville, Indiana 47704

USE WRENCH HERE
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NYLON BODY

CHARGING VALVE WRENCH

PART NO. 14267-39
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INDEX: VI-5%-2 (A)

ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, Indiana 47704

E,w
i
|
; DATE: Nov., 1976
MODELS

UNDER CONCENTRAT ION

"Under Concentration" is a description of the condition of the solution

in a unit, when the percentage of water in |ithium bromide solution is too
high. This can only occur when there is a leak in the condensing water WF-36
circuit, hot wataer circult, chilled water circuit inside of the unit or when
water has bean mistakenly added to the charge through the purge valves or
charging valves.

Effects of under concentration
Cooling:

(a) Low generator tempterature
(b) High coil temperature

; (c) Low capacity

| (d) Low tempersture rise of condensing water through unit.
(e) Constant operation

Never declare a unit as "under concentrated" until all other possible causes

of trouble have been eliminated and a positive check has been made. This is
very important, because normally an internal water leak in a Solaire unit cannot
be repaired and it is necessary to replace the sealed unit.

There are several ways to determine under concentration. Use two or more of these
checks to positively prove an internal water leak in the unit.

1. Temperatures and operation indicating under concentration.

2. Observe the operation of the unit for several‘days. Each day make a record
of the temperatures. Use the generator and condenser surface temperatures
and the chart on the back of this page to determine the concentration each day.
If the concentration progressively goes lower, it is an indication of an internal
water leak.

3. Excess water in the unit increases the total volume of solution in the unit and
raises the solution level above normal. This can be checked when the unit is
"in" operation or "out" of operation.

(a) "In" operation, the solution level will be between the measurements shown
on the drawing on VI-55-2 (C). Using finger tips to sense the difference
in temperature, the temperature will be lower above the solution level

than below the solution level. Sometimes this is hard to correctly
determine by this method. Method (b) is more positive.

(b) Turn off hot water supply to the unit. Allow unit to cool for several

' hours. Continued flow of condensing water and chilled water will shorten
cooling time. Allow time for unit fo cool and all soiution to settle to
bottom of unit. Then heat vent tube in area of solution level and above with
small torch. By this method the metal will be hotter above solution level
t+han selow. A solution level higher than |imits shown below can indicate
excessive solution in unit. Correct solution level shown in drawing on
V1=55-2 (C).

4, This mefhod requires extra equipment, but usually gives definite indications and
can save time.
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INDEX: VI=55-2 (B)

| DATE: Nov.,

1976

ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704

OF 't

(a)

(b)

(c)

(d)

(e)

Attach compound gauge (30" vacuum to 30 p.s.i.q.) to absorber purge valve.
Open valve. Observe vacuum or pressure reading.

Turn off unit. Drain all condensing water from unit. |f the unit is under

a vacuum, it may be necessary to blow residual water out of condensing water
circuit with dry nitrogen. |f the unit has a vacuum, the gauge will indicate
the steady loss of vacuum until it reaches atmospheric pressure. If the unit
has a pressure, it wil! lose pressure down to atmospheric pressure.

Sometimes with a very small leak, and when the unit is under a vacuum

it takes a long time to show a change on the gauge by 4 {(b). A way to
quicken the method, is to seal off the units condensing water circuit,

so it can be pressurized with dry nitrogen. Start building up the pressure
in the condensing water circuit and at the same time watch the gauge attached
to the absorber purge valve. A steady loss of vacuumr irn the unit while
pressurizing (no more than 25 p.s.i.g.) the condensing water circuit
indicates a leak. |f the leak is very small, it may be necessary to have the
condensing water circuit pressurized for some time before a large enough

loss in vacuum will indicate a leak. Do not be mislead by a change in

vacuum reading due to temperature change.

A water side leak may have developed in the Hot Water circuit. Apply
+he same checks as described for checking the condensing water circuit in
(c) above.

A water side leak may occur in the Chilled Water Circuit. Apply the
same checks as described for the checking condensing water circuit in (c)
above.

If a leak has developed in one of the water circuits; contact your Arkla - Solaire
Distributor. Be sure to give model and serial number.

i A-78 CONCENTRATION CHART
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MODELS

WF =36
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OPERATION

SOLUTION LEVEL
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INDEX: VI=61- 11

ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, Indiana 47704
DATE: Nov., 197¢
MODELS

AIR LEAK - SEALED UNIT
An air leak into the unit is indicated wher t ‘ ry to vacuum pump
the unit frequenfly to remove rion- nden Dle § 1 iroaen) to main- WF =36
tain unit performance. An accurate check shou t each pumping to
make sure the non-condensible gas s not hydr
If it is believed there is an air leak, certain actior 1ld be taken
before ordering a replacement servi f
A. Always paint both caps (black japan, Ari part . 2661) on the

absorber purge valve and purge rece’ v tan} ve when they are replaced

after pumping. This is to prevent air gett t in case there

is a leak by the valve.

B. Paint the following items with

: 1. Fusible plug (see figure 1).

i 2. Easy Flo joint at base of absorber purge va ee figure 2).

} 3. Easy Flo joint at base of purge receiver tar . ee figure 2).

| C. If an air leak is still indicated after st A a have been taken,
the unit should be pressurized to locate the |eal e Indexes VI-61-12,

Vi-61-13 and VI=55-2).

FUSIBLE PLUG

(WELL FOR BLACK
MADE OF ELECTRIC TAPE) s

FIGURE 1

"EASY FLO" JOINT

PURGE VALVE

Ll.__;“ p—— T — 109 e p— pr——
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INDEX: VI=-61-12(A)

ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, Indiana 47704

DATE: Nov., 1976

MODELS

AIR LEAK--SEALED UNIT--ABOVE SOLUTION LEVEL

I CAUTION: Lithium bromide solution is not poisonous, but it has a drying ] WF=36

effect on skin. |f any gets on the skin, it should be washed off
immediately. If it gets in the eyes, wash with clean water
immediately and go to the doctor.

— —— —

Small leaks that cannot be found with nitrogen and Liquid Leak Detector
can sometimes be found by using Helium and Nitrogen with the llquld leak
detector. See Method "B" below.

If instructions in Vi-61-11 have been followed and the air leak still per-
sists, the unit should be pressurized to locate the {eak.

Follow instructions on how to pressurize and locate leaks above solution level
(See VI-55-2 for information on solution levels) by one or more of the
procedures |isted below.

A. Procedure Using Dry Nitrogen, and Liquid Leak Detector,

B. Procedure Using Dry Nitrogen, leiium and Bacharach or Gow-Mac Leak
Detector,

If air teak is not located above the solution, then follow instructions on how
to locate a leak below the solution level as given in VI-61-13,

When the leak is at the fusible plug, it should be corrected in the fieid.
Follow the instructions on VIi-64-5 for sealing or replacing the fusible plug.

When a leak is at an "Easy Flo" joint above the solution, it can be repaired
by using "Easy Flo" #35 or equivalent.

When a leak is at a welded steel joint above the solution, it can be repaired by
using 3/32" mild steel welding rod and acetylenc welding equipment.

Any leaks which are repaired in the field on "in warranty" units should be reported
to the Service Department, Arkla Industries Inc., P.O. Box 534, Evansville, Indiana
47704. Be sure to show the model and serial number of the unit on the report.

When a leak is located that is at a difficult spot to repair or requires a part
or assembly to repair, immediately contact your Solaire Distributor.

A. Procedure Using Dry Nitrogen and Liquid Leak Detector.
The equipment needed is listed below.

Drum of (01l Free) dry nitrogen

Regulator and gauges for nitrogen drum

Length of vacuum hose

Compound gauge (30" vacuum to 30 psig)

Leak detection solution (Cerfak-Arkla Part #16009-223)
Squeeze bulb syringe (for applying Cerfak)

Valve wrench
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INDEX: VI=61-12 (B) ‘
ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, Indiana 47704
DATE: Nov., 1976
REGULATOR
PRESSURE

REGULATOR RE
PRESSURE PR

ADJUST HERE
TO 10% RELIEF

PRESSURE

0630-25 VICTOR

SAF

ETY RELIEF ~__

VALVE OR SIMILAR

|/4 PIPF
NIPPLE
e
| Y4 TEE
” | EE
; /4 MPT X 3/8
TO UNIT ~ l | SAE HALF UNION |
« Bu ‘ i

RELIEF PORTS -

|

3/8 SAE FLARE
NUT
RUBBER HOSE

~TANK PRESSURE

OIL FREE
DRY
NITROGEN

| OR

HELIUM
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INDEX: VI-61~12(C)

ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, indiana 47704

DATE: Nov., 1976

The general steps to follow are:

1.

20

3.

5.

6.

10.

1.

12,

13.

Attach compound gauge to absorber purge valve (See Item "A" on Figure
VI-61-12 (B) and open valve.

Attach hose from nitrogen drum to gas storage chamber purge vaive (See

item "B" on Figure Vi-61-12 (B). Open valve on drum. Adjust drum regulafojf

to 8 psig as shown on drum regulator gauge.
Open gas storage chamber purge vaive.

Watch compound gauge attached to absorber purge valve. When it reads 8
psig (NEVER PRESSURIZE A UNIT OVER (0 psig), close drum valve. Close
the gas storage chamber purge valve. Remove flare nut from gas storage
chamber purge valve. -

Mix leak defecfof solution with water (1 tablespoon of Cerfak to a gallon
of water) in a clean bucket.

Use squeeze bulb to apply leak detector solution. Try to avoid causing

MODELS

WF-36

bubbles when applying. Do not use brush as it will create a lof of bubbles.

Apply solution to gas storage chamber purge valve opening and around valve
stem. Continuous formation of bubbles indicates a leak. Check for leaks
around absorber purge valve stem and fittings to compound gauge.

Accurately read gauge and check reading frequently during leak check. A loss

of pressure indicates a leak.

Apply leak detector to fusible plug, and all "Easy Flo" #35 joints (where purge

valves are attached to steel tubing).

Apply leak detector to all welds on the sealed portion of the unit and to any

rusty spots above the solution level.

When a leak is located, continue to check all areas of possible leaks mentioned
in #9 and #10. There might be more than one leak and they should all be located

at this time.

When the leak is located, open the gas storage chamber purge valve and allow the
dry nitrogen to escape from the unit through the gas storage chamber purge valve

to relieve the pressure in the unit.

If the leak cannot bé located above the solution level by this method, try the

methods described in B., (Using Helium and Bacharach leak Detector).

B. Procedure Using Dry Nitrogen, Helium and Bacharach or Gow-Mac Leak Detector.

The equipment needed is |isted below.

Drum of (Oil Free) dry nitrogen.
Regulator and gauges for nitrogen drum
Length of vacuum hose

Compound gauge (30" vacuum to 30 psig)
Drum of Helium
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INDEX: VI1-61=12(D)
_DATE: Nov., 1976

ARKLA INDUSTRIES INC. P.0.BOX 534 EVANSVILLE, INDIANA 47704

Equipment needed cont.

Regulator and gauges for Helium drum and adapter so that regulator and gauges for
nitrogen drum can be used on Hel ium drum,

Valve wrench
The general steps to follow are:

1. Attach compound gauge to absorber purge valve (See Item "A" on Figure VI-61-12-B).
Open valive,

f ; 2. Attach hose from nitrogen drum to gas storage chamber purge valve. (See item "B"
f ’ on Figure VI-61-12-B). Open valve on drum. Adjust drum regulator to 8 psig
as shown on drum regulator gauge.

i g 3. Open gas storage chamber purge valve.
}; 4. Watch the compound gauge attached to the absorber purge valve. When this gauge
’ reads 1 psig, close the drum valve. Close gas storage chamber valve.

5. Remove hose from nitrogen drum regulator and attach to regulator on Helium drum.

6. Open Helium drum vaive and adjust regulator to 8 psig. Open gas storage chamber
purge valve. Never put over 10 psig in vacuum side of unit.

7. Watch compound gauge attached to absorber purge valve. When it reads 8 psig
(NEVER PRESSURIZE A UNIT OVER 10 PSIG). Close drum vaive. Close gas storage
chamber purge valve. Remove flare nut from gas storage chamber purge valve.

8. Carefully study Instruction Booklet with Bacharach or Gow-Mac Leak Detector
on how to detect leaks.

9. Check for leaks around the gas storage chamber purge valve and the absorber purge
valve, the compound gauge and the fittings between the valve and gauge.

10. Accurately read gauge and check reading frequerntiy during leak check. A loss
of pressure indicates a leak.

11. Apply leak detector probe to fusible plug, and all Easy Flo joints (where purge
valves are attached fto steef tubing).

12. Apply leak detector probe to all welds on the sealed portion of the unit and to
any rusty spots above the solution level.

13. When a leak is located, continue to check all areas of possible leaks mentioned
in #11 and #12, There might be more than one leak and they should all be located
at this time.

14. When the leak is located, open the gas storage chamber purge valve and allow the

dry nitrogen to escape from the unit through the gas storage chamber purge valve
to relieve the pressure in the unit.

SN
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ARKLA INDUSTRIES INC.  P.0.Box534  Evansville, Indiana 47704 INDEX: VI-61-12(E)
DATE: Nov., 1976
MODELS
~ NOTE :
- Lithium Bromide solution is very corrosive when exposed to the atmosphere. If
* any solution should leak out, be spiiled or splashed on the unit externally; WF=-36
. It should be washed off and thoroughly rinsed with an abundance of clean water
This is also true of floor or surrounding objects on which bromide is spilled.
If stepped in, {+ tracks very badly. Any bromide left will absorb humidity
and remain damg. constantly. After a repair or service work has been completed)|
always wash and paint all rusty or bare metal surfaces.
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- T TR, T e e T T el - TR RS

INDEX: VI-61-13 (A)

DATEC Nov.,. 1976

[c

AUTION: Lithium bromide solution is not poisonous, but it has a drying ]

MODELS

AIR LEAK == SEALED UNIT
BELOW SOLUTION LEVEL

_—— _—_—————— ‘ WF-36

effect on skin. If any gets on the skin, it should be washed l
off immediately. If it gets in the eyes, wash with clean water
immediately and go to the doctor. I

I £
ha

See VI-55-2 for information on liquid levels. The methods for checking air
leaks below the solution level are given below.

A.

instructions in VI-61-11 and VI-61-12 have been followed and the air leak
s not been found, it is possible the leak is below the solution level.

Procedure Using Dry Nitrogen and Torch

The equipment néeded Is as follows:

Drum of (Qil Free) Dry Nitrogen
Regulator and gauges for nitrogen drum
Length of vacuum hose :
Compound gauge (30" vacuum to 30 psig)
Prest-0O-Lite torch or acetylene torch
Valve wrench

The general steps to follow are:

"‘

If the unit is not already pressurized, pressurize it as described in Vi-
60-12, Procedure A., steps 1 through 8.

If there is a leak below the solution, the pressure will push the liquid
lithium bromide through the hole. Lithium bromide is a very "thick" solution.
If the hole is very small, it may take a long time to push a noticeable amount
of it out through the hole. Lithium bromide absorbs water vapor from the air
at a rapid rate. So, when it is forced out through the hole, a "wet" spot will
be formed.

Carefully examine all welds and metal areas below the solution level for wet
spots. Also check around the "V" band which secures the mofor to the pump
casing.

(a) When a spot is noted, get a very small amount of it on your finger. It
will feel "sticky". Just barely touch it to your tongue, it will taste
very salty. '

(b) Another method of checking is with a torch. When lithium bromide is
heated, it causes, the torch flame to turn a "reddish purpie" color. The
torch method will sometimes show a leak that has not yet formed a wet spot.

When a leak (or leaks) is (or are) located, check by both the "taste" and
"torch'" method to positively identify the leak(s).

. When the leak (or leaks) has (or have) been located, immediately relieve the

pressure from the unit by opening the gas storage chamber purge valve. Allow
the nitrogen to escape from the unit through the gas storage chamber purge
valve only.
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i ARKLA INDUSTRIES INC. P.O.BOX 634 EVANSVILLE, !NDIANA 47704
- DATE: Nov., 1976

6 . Make a temporary patch on the hole to prevent any more solution from draining
out of the unit.

7. Immediately contact your ARKLA SOLAIRE D!STRIBUTOR. Be sure to give the model
and serial number of the unit and the exact location of the leak.

NOTE:
[ Lithium Bromide solution is very corrosive when exposed to the atmosphere. |f
any solution should leak out, be spilled or splashed on the unit externally, it

k should be washed off and thoroughly rinsed with an abundance of clean water. This
y is also true of floor or surrounding objects on which bromide is spilled. |f
stepped in, it tracks very badly. Any bromide left will abosrb humidity and remain
damp constantly. After a repair or service work has been completed, always wash
and paint all rusty or bare metal surfaces.

/ )
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INUEX: VI-Dg-5
ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704

DATE: Nov., 1976

MODELS
REPLACING FUSIBLE PLUGS
In the event a fusible plug requires replacement the following procedure SOLAIRE
must be foliowed:

The unit must be brought to atmospheric pressure with water pumped, oil-free
nitrogen as described in Vi-61-2 or~12. Loosen the old plug with a 7/8" 6
point socket wrench. Using a wire brush, remove the black japan paint and
any accumulation of dirt from the area around the fusible plug. Remove the
fusible plug. Clean the threads in the spud and inspect for damage.

Apply "Leak Lock" joint sealer sparingly to the first four threads of the
fusible plug. CAUT{ON: AVOID GETTING ANY SEALER ON THE BOTTOM OF THE PLUG.
It is necessary that the sealer be brushed into the threads of the plug.
"Leak Lock" joint sealer must be appiied to first four threads of the spud in
the same manner. Install plug and torque to 90 or 95 f+. Ibs.

Pressurize unit and leak test the fusible plug and the weld around the spud as
described in Vi-61-2 or 12, 1If no leak is found, tape around the fusible plug

until the tape is at the shouider of the fusible plug and pour this area full of
black japan.

Pump the unit as described in Vi-43-1,

The use of the correct plug is necessary to insure safe operation:

PART NUMBER STAMPED MODEL

14253-22 255 SOLAIRE
The use of "Leak Lock" joint sealer is necessary. '"Leak Lock" is a common

refrigeration sealer which may be purchased locally or ordered from Arkla under
Part Number Z-1194 for al! models.
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INDEX: VI=7]-
ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, indiana 47704 iz
DATE: Nov., 1976
MODELS
WF-36

TOWER PROBLEMS

POSSIBLE CAUSES

Cond.. Water Flow Rate Adj.
' Sump Level AdJ.

Blower Belt Adj. x

Dirty Sump Screen X x

Low Sump Level X X

Obstructed Alr Flow X 111-6-4
Recirculation of Air X :
High Ambient Wet Bulb Temperature b

Low Ambient Wet Bulb Temperature x
“Restrictions in Piping or Unit x x Vi-33-2
Dirty, Scaled or Defective Packing Sheets X

Blower Bearings - X

Blowar Motor - Short Cycling X

Blower M;;for - Defective X

Defoctive Pumﬁ Seal X X X | %

Defective Pump. . X X X

Defective Pump Motor Bearings X X X

Pump Motor - Short Cycling X

Pump Motor - Defective X X

Fuses X

Incorrect Voltage X x

Defective Make-Up Water Valve X X X

Sump Switch - Location or Defective X | x X Ve36a2
Tower Level! X X X 111-6-4
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ARKLA INDUSTRIES INC.  P.0.Box 534  Evansville, Indiana 47704 [—M"’ V1-22-2(A)
DATE; Nov.. 1976
MODELS
- CUSTOMER DATE
ADDRESS WF-36
CITY & STATE
AIR CONDITIONER  MODEL NO. CODE SERIAL NO.
UNIT MODEL NO. CODE SERIAL NO.
’ " TOWER MODEL NO. CODE SERIAL NO.
AIR HANDLER MODEL NO. CODE SERIAL NO..
CONDENSING WATER PUMP: MAKE_____ MODEL H.P. GPM + T.HEAD__
CHILLED WATER PUMP: MAKE MODEL H.P. GPM FT. HEAD .
HOT WATER PUMP: MAKE MODEL H.P. GPM FT. HEAD.

COMPLAINT:

REMARKS :

e o N o o

SERVICEMAN
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INDEX: VI-95-2 (B)

° _DATE: Nov., 1976

ARKLA INDUSTRIES INC.

P. O. Box 534

Evansville, Indiana 47704

FOUND

LEVEL

Front-to-back

Side-to-Side

AIR VOLUME

Filters

Draft Gauge Reading

Volume-C.F.M.

CHILLED WATER

Evap. In-PSIG

kEvap. Out-PSiG

Pressure Drop

Flow Rate-GPM

TOWER

Sump-Condition

Sump Screen-Condition

Sump Water Level

Packing Sheets-Condition

Blower Belt Adjustment

Pump Pressure

Bieed-0ff 0z./Min,

CONDENSING WATER

Absorber In-PSiG

Condenser Out-PSIG

Pressure Drop

Flow Rate-GPM

INPUT-HOT WATER

Gen. In-PSIG

Gen. Out-PSIG

Pressure Drop

Flow Rate~GPM

TEMPERATURES OF

Condensing Water-Absorber In

Condensing Water-Absorber Out

Condensing Water-Condenser Out

Condenser Surface

Weak Solution

Strong Solution

Generaior

Generator Return

Hot Water In

Hot Water Out

Evaporator

Chilled Water In

Chilled Water Out

Air Supply

Alr Return

PUMP ING

Absorber~From MM of Hg.

Absorber-To MM of Hg.

Receiver-From MM of Hg.

Receiver-To MM of Hg.

LGIRA
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ARKLA INDUSTRIES INC.  P.0.B0x534  Evansville, Indiana 47704 INDEX: Vii-ioy
9.5 Repairs DATE: Nov., 1976
MODELS
RECOMMENDED WAY TO USE UNIT REPAIR SECTION
This section of the manual pertains to the actual replacement of sealed unit
WF-36

component parts on the ARKLA SOLAIRE AIR CONDITIONING EQUIPMENT.

The repair sheets in this manual will be the same sheets that provide instruc-
tions for making a given repair found with each kit and have the kit part number
and repair instruction part number printed on these instructions.

Each page has an INDEX number at the top. Under the INDEX number there is a
DATE showing when the page was originally published. !|f the page has been
rewritten to include later information, the word REVISED will replace the
word DATE and show when the page was rewritten. Under the word MODELS will
be shown a list of models to which the information on that page pertains. Be
sure to select the page which shows the model for which you want the informa-
tion. Also under a mode! number, there may be a breakdown by serial numbers,




INDEX: VIi-1-3

ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704

DATE: Nov., 1976

! MODELS
INDEX
INDEX NO. REV. SUBJECT ‘1
Vil=1=1 Recommended Way To Use Unit Repair Section WF-36
Vil=1=3 Index :
‘ Vii=2-2 Suggested Repair and Service Tool List
Vii=2-5 Welding Hints and Tips
Vii=12=-1 Removing Solution
Vii=12-2 Putting In Complete Solution Charge
VI i=54=~5 Replacing Solution Pump Parts
Vii1-54-6 Replacing Body Assembly - Pump Casing
Vil-64-6 Replacing Purge Valve
Vii-64-7 Replacing Solution By-Pass Valve
VI1-65-10 Replacing Liquid Heat Exchanger
i VI1-65-11 Replacing Purge Pump
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ARKLA INDUSTRIES INC.  P.0.Box 534  Evansville, Indiana 47704 INDEX: VI1-2-2
DATE: Nov., 1976
_ MODELS
SUGGESTED SERVICE TOOL LIST
The following tools are necessary along with normal hand foots for the
proper adjustment and completion of a repaired Arkla Solaire WF-36 unit. WF-36

Tools may be obtained locally or ordered from Arkla Industries Inc.,
Evansville Indiana 47704.

QUANTITY

g BN

pt.

PART NO.
3469-7
14267-18
4569-4
14267-6
14267-7
16009-223

I TEM NAME
6" Pocket Thermometer -40° to +120°F
12" Thermometer 0° to 300°F
12" Thermometer 0° to 120°F
Gauge: 0 to 30 p.s.i.g.
Gauge: 0 to 100 p.s.i.g.
Cerfak (Leak Testing Solution)

The following it

ems are also nece

ssary but will have to be purchased locally:

]
1

N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A

N/A
N/A

Volt - Amp Meter

30" High Pressure Hose (Refrigerant
Charging hose is suitable)

Spirit Level (6")

Emery Cloth

Hand File (8" Half-Round)

Ruler

Magnet

Hack Saw

Oxy-~Acetylene Welding Equipment (if
welding or csoldering)

Normal Hand Tools

Glass or Heavy Plastic Container To
Store Solution

7/8" Six Point Socket (Fuse Plug)
Vacuum Pump

The tool kit listed below is very convenient and helpful

if the quantity of Arkla

units installed warrants its purchase. It contains all of the special tools, needed
to satisfactorily maintain and service Water Cooled Specified Products Model Air
Conditioners, not listed above.

TOOL KIT (Part No. 02-146)

QUANTITY

PART NO.
67-1
4253-61
4267-22
4267-24
4276-2
5304-3
14267-6
14267-7
14267-12
4569-4
14267-18
3469-7
14267 -39
5301-12

ITEM NAME
Meriam Vacuum Gauge
1 Hole #7 Rubber Stopper
Purge Valve Wrench (/4" Rachet
Shaf+ Speed Indicator
Vacuum Flask - 500 cc.
Vacuum Hose - 12 ft.
Pressure Gauge - 0 to 30 PS|
Pressure Gauge - C to 100 PS|
Vacuum Hose Tee
12" Thermometer - 00 to 120°F
12" Thermemeter - 0° to 300°F
6" Thermometer - minus 40°F to 1200F
Charging Valve Wrench
Water Manometer

4256-11

Draft Gauge 0 to 1.0" with case
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ARKLA INDUSTRIES INC.  P.0.Box534  Evansville, Indiana 47704 |ooex: V! 1-2-5(A)
DATE: Nov., 1976
MODELS
WELDING HINTS AND TIPS e
Thorough preparations; the use of proper materials and good operating welding'
equipment are essential in obtaining successful welds and repairs.
WF-36
SAFETY: This subject should be first and foremost in our mind and actions. ?
Practicing safety and good common sense can prevent many unnecessary accidents.
1. The work area should be cleared of any unnecessary flammable materials.
2. Personnel not involved in the actual repair should be kept at a safe
distance.,
COMPONENT CHANGE OUT: Exact instructions for component removal and replacement
will be found in this section. The instructions shouid be followed in the
step-by-step procedure in which they are written.
1. Thoroughly clean the inside of tubes at the weid joint to remove any
copper oxides.
2. Tubes shou!d have perfect alignment. (No offset joints.)
3. Always have the unit vented during the welding operation; open both
purge valves,
4, Use a magnet to determine the type of metal before hacksawing any
tubing. Stainless steel tubing used in Arkla units is non-magnetic.
WELDING EQUIPMENT:
1. Do not use a welding tip size which has a flame port opening larger than
a #56 (.0465) drill.
2. Use tip cleaners to clean the welding tip. Do not scrub tip against
metal fto clean.
3. Never use brazing to make repairs on |ithium bromide units.
4. Always weld vertically up with an oxy-acetylene torch, never vertically
down,
5. Acetylene regulator working pressure should be 8 to 10 psig.
6. Oxygen regulator working pressure should be 15 to 20 psig.
7. Use a neutral flame on oxy-acetylene torch when welding mild steel.
(Never oxidizing.)
8. Use a slightly carburizing flame on oxy-acetylene torch when welding
stainless steel.
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_leD'ex: Vii=2=5(8)

‘ARKLA INDUSTRIES INC.

" DATE: Nov., 1976.

P.O. BOX 634 EVANSVILLE, INDIANA 47704

FLUX:

better should be used.

WELDING ROD:

diameter.

4. Silfos (15%) 1/16" diameter.

to use:

The chart below is intended as a guide.
of metal to be joined and the right column indicating the method and material

1. Stainless steel welding flux must be used when oxy-acetyiene welding
stainless steel. AIRCO Formula #34 and N.C.G. #8 are twc brands of
stainless steel welding flux that can be used. Flux of these equivalents or

2. Brazing flux used along with the oxy-acetylene welding rod can be very
helpful in stopping the cracking and splitting ¢f compieted mitd steel

welds.
3, Silver solder flux must be used when making a silver solder joint.
CLEAN flux will prove most beneficial.

; 1. Mild steel welding rod should be uncoated and never larger than 3/32" in

2. Stainless steel welding rod should be for the welding of type 304, 308
or 347 stainless and never larger than 3/32" in diameter.

3. Silver Solder (35%) 1/16" diameter.

The left column indicating the types

{ Mild Steel to Mild Steel

Oxy-acetylene Torch and
Uncoated Welding Rod
Heliarc Torch and Heliarc
Welding Rod

Stainless to Stainless or
Mild Steel

Oxy-acetylene Torch, Stain-
less Steel welding Rod and
Flux

Heliarc Torch and Stainless
Steel] Welding Rod
Oxy-~acetylene Torch,

Silver Solder and Flux

Mild Steel to Copper
Copper to Brass

Oxy-acetylene Torch,
Silver Solder and Flux

Copper to Copper

Oxy=-acetylene Torch
and Silfos
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ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704
DATE: Nov., 1976

' immediately and go to the doctor. l

, ST . MODELS
HOW TO REMOVE ALL THE SOLUTION FROM UNIT ‘
CAUTION: Lithium bromide solution is not poisonous, but it has a drying
effect on skin. |f any gets on the skin, it should be washed off
immediately. |f it gets in the eyes, wash with clean water ‘ WF-36

EQUIPMENT NEEDED:

(a) Container(s) for storing solution. Container(s) must be clean and oil
free. (GLASS OR STRONG HEAVY PLASTIC)

(b) Charging valve wrench. (See Service Bulletin #106 Rev. or VI=53-2)

(c) Pressurizing Equipment (See VI-61-12),
(d) Hand Tools.
(e) Clean length of vacuum hose (5' to 6')

(f) Clean rags.

(g) Drill motor and 1/4" bit

(h) Special nozzle (See sketch below). Make from end of ball point pen.
(i) Acetylene welding equipment.

+
3/8"

T

[jAARD RUBBER OR
SOFT PLASTIC

Total Solution Volume Is 85 |Ibs. Approximately 7 gallon
INSTRUCT ION:

1. Make sure the container(s) for storing solution are CLEAN, OlIL FREE AND DO
NOT LEAK.

2. Turn off electrical and hot water supply to

3. Remove front, top, rear and right side panels.

REMOV ING SOLUTION FROM WEAK SOLUTION CIRCUIT:

4, Pressurize unit, following procedures in Index: VI-61-12. When compound gauge,
attached to the absorber purge valve (A) reads 2" vacuum; cliose valve on nitrogen

cyl inder.

5. Use center punch to mark the location for drilling of 1/4" hole in the weak solution
line. See below.

ORl I\ PAGE 15
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DATE: Nov., 1976
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ARKLA INDUSTRIES INC. P.O.B80X 534 EVANSVILLE, INDIANA 47704
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6. Place clean rag under the weak solution line where hole will be drilled.

7. Put an end of the vacuum hose into the solution storage container. Place special
nozzle in other end of vacuum hose. Be sure that tapered end of nozzle is not
inside the vacuum hose. Pinch the vacuum hose so¢ as to close it approximately
12" to 14" from the nozzle. Lay nozzled end of hose on rag directly beneath
where hole will be drilled.

8. Arrange some type of shield on drill bit such as a plastic coffee can lid or
cardboard to protect drill chuck from bromide.

9. Drill hole. As soon as drill goes through the tube wall and made a clean hole,
remove drill. Quickly insert tapered end of nozzle into hole and while exerting
pressure turn the nozzle clockwise, this should form a seal.

10. Open valive on nitrogen cylinder and continue to pressurize unit to 3 psig. Close
valve on nitrogen cylinder,

11. Release pinch on vacuum hose so that solution can flow into the container. When
all the solution has been removed from this weak solution circuit, pinch the
vacuum hose again so as to shut off the fiow of nitrogen from the unit.

REMOV ING SOLUTION FROM STRONG SOLUTION CIRCUIT:

12. Remove cap from charging valve on left, rear bottom of liquid heat exchanger.
Connect charging valve wrench. See VI-53-2 for proper procedure.

13, Attach a vacuum hose between charging valve wrench and clean, oil free container,
open charging valve to drain the solution from the strong solution side of liquid
heat exchanger and solution storage chamber. Close the charging valve after all
the solution has been removed.

14. Release remainder of unit pressure by opening pinched vacuum hose. Remove
nozzle from hole, in weak solution line.

15. Use clean rag and an abundance of clean water fo wash away any bromide that
may have dripped into the unit base pan. Remove charging valve wrench and
also wash the charging valve housing on the liquid heat exchanger.

16. Use acetylene torch to weld shut the hole in the weak solution line.

17. Pressurize unit and leak test this repair weld. See VI-61-12 for procedure.
Release unit pressure through the absorber purge valve when unit is leak free.

18. Do not seal glass storage containers air tight.
19. Wash all equipment using clean water to remove any bromide.
NOTE: -

Lithium Bromide solution is very corrosive when exposed to the atmosphere. |f any
solution should jeak out, be spilled or splashed on the unit externally; it should
be washed off and thoroughly rinsed with an abundance of clean water. This is also
true of floor or surrounding objects on which bromide is spilled. |If stepped in,

it tracks very badly. Any bromide left will absorb himidity and remain damp
constantly. After a repair or service work has been completed, always wash and paint

all rusty or bare metal surfaces. (
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ARKLA INDUSTRIES INC.  P.0.Box 534  Evansville, Indiana 47704 INDEX:V1i-12-2(A)
DATE:Nov., 1976
MODELS

W TO PUT COMPLETE BROMIDE CHARGE INTO THE UNIT

CA

EQ

(a
(b
(c
(d

(e) Vacuum hose - 6!

(f

INSTRUCTIONS:

10.

11,
12.

13.

14.

15,

UTION: Lithium bromide solution is not poisonous, but it has a drying
effect on skin. |f any gets on the skin, it should be washed off
immediately. |If it gets in the eyes, wash with clean water | o

immediately and go to the doctor. ' I WF-36

— e .

UIPMENT NEEDED:

} Vacuum pumping equipment

) Hand tools

) 3/8" copper tube (42") CLEAN, OIL FREE
) Charging valve wrench

) Distilled water - 1 gallon

Vacuum pump unit to approximately 20 mm Hg absolute pressure (See VI-43-2),

Close gas storage chamber purge valve. Disconnect pumping equipment from
unit. '

Remove top pane! and right side panel.

Install charging valve wrench (See V|-53-2) on charging valve located at
lower ‘left rear corner of |iquid heat exchanger.

Insert 3/8" diameter copper tubing (42" long onto one end of 6"vacuum hose.
(See VI1-12-2(B)).

Fill hose and tube with distilled water.

Pinch vacuum hose approximately 2" from loose end, keep tubing pointing up to keep
from draining.

Attach loose end of vacuum hose onto charging valve wrench,
Release pinch on vacuum hose and refill tubing with distilled water.

Pinch hose next to long copper tubing with tubing pointing up and full of
distilled water.

OPEN CHARGING VALVE on Liquid Heat Exchanger.

Place finger over 45° end of tube. Plunge tube into solution. Release pinch
on hose. Vacuum will pull solution into unit.

Puli all solution possible out of container without pulling air. Pinch hose
next to long tube after all charge has been put into unit.

Withdraw tube from solution container and put end of tube into distiltled water.

Release pinch on hose. Draw enough distilled water to clean hose and charging
valve wrench of bromide. Pinch hose. CLOSE CHARGING VALVE.

142

B ST T ST oy vy R o




INDEX : &!I-IQ-Q(P)I

e 1 ARKLA INDUSTRIES INC. PO.BOX 534 EVANSVILLE, INDIANA 47704

16. Disconnect hose from charging valve wrenct

(See VI-53-2) wash charging valve housing, flust

water,

17. Attach pumping equipment. Pump from Gas Storage
WF-36 and absorber purge valve on other models.

18. Put right side and top panels back on unit.

19. CAUTION: LET UNIT SET 30 minutes for solution
after having put in a complete bromide charge.

20. Solution will have to have been circulating long eno
side of Liquid Heat Exchanger before being able

level check. (Refer to Index: VI-55-2(C))

NOTE :

Lithium Bromide solution is very corrosive when ex

solution should leak out, be spil . ed or splashed
should be washed off and thoroughiy rinsed with ar
This is also true of floor or surrounding objects
If stepped in, it tracks very badly. Any bromide
and remain damp constantly. After a repair or
always wash and paint all rusty or bare metal

ORIGINAL pacy
OFE POOR

¥8" COPPER TUBING

\ LIQUID HEAT EXCHANGES

/VACUUM HOSE

Attach Vacuum

45° CUT — { Hose. (See Step 8)
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INDEX: VI1=54~5(A)

ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, Indiana 47704
DATE: Nov., 1976
MODELS
REPLACING SOLUTION PUMP PARTS
r_-CAUTION: Lithium bromide solution is not poisonous, but it has a drying
I effect on skin. |If any gets on the skin, it should be washed off ' WF=-36
immediately. I|f it gets in the eyes, wash with clean water
L__ immediately and go to the doctor. l

Replace solution pump parts in the following manner:
1. Turn "OFF" power supply to unit.
2. Remove all the solution from the strong solution side of the Liquid Heat

Exchanger. (See VII-12-1). DO NOT REMOVE SOLUTION FROM WEAK SOLUTION
SIDE OF LIQUID HEAT EXCHANGER.

N

. Disconnect the electrical supply at the connection box on top of the motor.

4. Remove the clamp securing the motor to the mounting base.

5. Remove one screw on each side securing motor support to the unit base pan.
Slide motor support out from beneath the motor.

6. Spread clean plastic garbage bag or |iner beneath the pump and motor assembly
as there will be approximately 1 pint of solution that will drain out when
the V-band clamp is removed.

7. Remove the V-band clamp holding the front end bell to the pump casing. Remove
the motor with impeller and "O" ring.
RECOMMEND A NEW "O" RING BE INSTALLED WHETHER ANY OTHER PARTS WERE REPLACED OR NOT.
(See the exploded view below)

V-BAND ROTOR ‘0
CLAMFP IMPELLER STRAINER ASS'Y RING CAPACITOR
IMPELLER RETAINING FRONT REAR STATOR
PIN RING BEARING BEARING ASS'Y CLAMP

 i— %1
N ES =
\\
8. Remove the impeller pin from the shaft and slip off the impeller.
9. Remove the spiralox retaining ring from its seating groove and remove the filter
screen.
10. Pull on the protruding shaft and slip out the front bearing and rotor assembly

from the motor section. |t may be necessary fo tap the front bearing out by
moving the rotor assembiy back and forth.
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DATE: Nov., 1976

ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, indiana 47704

11. To remove the rear bearing from inside the motor section slip a "U" shape
wire curled outward at both ends inside the bearing shaft hole. Once the
curled ends are engaged on the back side of the bearing, pull the bearing out.
See sketch.

Reassembly

To reassemble, reverse the disassembley procedure, add the new parts to replace
the old and carefully note the following;

1. When replacing the rear bearing (with stepped end toward you), make sure the
bearing seats against the bottom end of the motor section and that one of the
key slots in the back of the bearing seats over the retaining dimple. (The front
and rear bearings are identical).

2, The front bearing is replaced with the stepped end away from you.

NOTE:

Lithium Bromide solution is very corrosive when exposed to the atmosphere. I|f any
solution should leak out, be spilled or splashed on the unit externally; it should
be washed off and thoroughly rinsed with an abundance fo clean water. This is also
true of floor or surrounding objects on which bromide is spilled. |f stepped in,
it tracks very badly. Any bromide left will absorb humidity and remain damp
constantly. After a repair or service work has been completed, always wash and
paint all rusty or bare metal surfaces.

1AR..
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ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, Indiana 47704
DATE: Nov., 1976
MODELS
WF-36
/]
REPLACING

BODY ASSEMBLY
PUMP CASING

INFORMATION
BEING
RESEARCHED

INSTRUCTIONS WILL BE
WITH KIT




ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, indiana 47704
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INDEX: V) I-64-6(A)

DATE: Nov., 1976

‘ MODELS
— INSTRUCTIONS FOR REPLACING PURGE VALVE
CAUTION: Lithium bromide solution is not poisonous, but it has a drying ]
effect on skin. I|f any gets on the skin, it should be washed l WF-36
off immediately. |f it gets in the eyes,wash with clean water
immediately and go to the doctor. I

Equipment needed:

Valve (Arkla Part #15691-236 or Mueller Brass B32636)

Welding equipment - Acetylene

Easy Flo #35 Handy Harmon

Flux = Handy Harmon

Pressurizing equipment - See VI-61-2 or VI-61-12 Procedure "A".
Pumping equipment - See VI-43-1

Arkla Service Manual

Hand tools

GENERAL INSTRUCTIONS:

1.
2.

4.

Cut off electrical and hot water supply to unit.

(a) |f unit has been pressurized with dry nitrogen, relieve pressure to
atmosphere by opening gas storage chamber tank purge valve,

(b) If unit has vacuum, pressurize unit by following Procedure "A" on V|-61-12.
Only pressurize the unit to 1/4 psig, then shut off drum valve. Close
gas storage chamber t+ank purge valve and remove hose fitting from
this valve and relieve pressure to atmosphere.

(c) Remove gauge from absorber purge valve.
After pressure in unit is down to atmospheric, open absorber purge valve.
Heat "Easy Flo" joint at base of valve to be changed until valve body can be

pulled out with pliers. Flux "Easy Flo" joint before applying heat. Refrain
from oxidizing steel connection.

<::;:fASY FLO" JOINT

PURGE VALVE

Disassemble new valve. Screw out packing gland nut. Screw out valve stem assembly.

Clean tube and valve using emery cloth. Apply flux. Put valve body in place.
Use Easy-Flo #35 (Handy Harmon) to make joint on new valve body.
After Easy Flo joint has cooled, wash off ali flux.

Replace valve stem and packing gland nut.
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INDEX: V11-64-6(B)
ARKLA INDUSTRIES INC. P. 0. Box 534 Evansville, indiana 47704

DATE: Nov., 1976

10. Leak test "Easy Flo" joint and valve using Procedure "A"™ on VI-61-2 or ViI-61-12.

11, Pump unit according to instructions on Vi-43-1. |If the unit is to be operated
on"cooling". Do not turn the unit "On" until the unit has been pumped down to
approximately 20 mm Hg. absolute pressure.

12. Aiter the unit has been pumped, a service specialist should check all adjtst-
ments and operation of the air conditioner. The unit will have to be pumped
once or twice more to remove the remainder of the nitrogen.

13. Clean repair area and paint with hlack japan.

NOTE:

Lithium Bromide solution is very corrosive when exposed to the atmosphere. |If

any solution shouid leak out, be spilled or splashed on the unit exterpally; it
should be washed off aud thcroughiy rinsed with an abundance of clean water. This
is also true of floor or surrounding objects on which bromide is spilled. If
stepped in, it tracks very badly. Any bromide left will absorb humidity and remain

damp constantly. After a repair or service work has been completed, always wash
and paint all rusty or bare metal surfaces.

—— PACKING GLAND

[— TEFLON RING
IIM U ] E ‘p—_\ | F' | i o
h | a1 [ i

BRASS GASKETS ==

VALVE BODY

A A AA

PURGE VALVE

PAGE 18
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ORICT QUALITY.
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ARKLA INDUSTRIES INC. P. O. Box 534 Evansville, Indiana 47704

INDEX:V 11 =-64-7(A)

following equipment and following of the Ilisted procedures.

DATE: Nov., 1976

MODELS
-~ REPLACING SOLUTION BY-PASS VALVE
Replacement of the coil does not require breaking the units vacuum. Any
other inspection or repair of the solution by~pass valve will require the iF=36

[7 CAUTION: Lithium bromide solution is not poisonous, but is has a drying

effect on skin. |f any gets on the skin, it should be washed
off immediately. If it gets in the eyes, wash with clean water
immediately and go to the doctor.

- e r—

EQUIPMENT NEEDED:

Pressurizing Equipment See VI-61-12

Sofution Removal Equipment See Vii-12-1

Hack saw and normal hand tools

Service tools - for suggested |list See IV-2-1
Acetylene Welding Equipment

Vacuum Pumping Equipment See Vi-43-1,

Equipment to put solution into unit. See VII-12-2

GENERAL INSTRUCT IONS:

1.

r 2.

Unpack the solution by-pass valve; check to be certain that correct part was
received,

Manual ly energize the solution by-pass valve coil to allow the weak solution
to drain down.

3. Remove only 1 pint of solution from the weak solution charging valve.
See VI|-12-1(D): DO NOT DRILL HOLE. Do not remove any strong solution.
1 4. Remove the coil from the top of the solution valve.
5. Loosen hex nut (1 7/16"). CAUTION DO NOT USE PIPE WRENCH. _
6. Nut and upper half of valve can be removed. Core and seat can now be !ifted out
" for inspection.
1 7. If valve body is not to be repiaced; reassembly can be made by reversing
. the disassembly procedure. Recommend a new "O" ring be installied whether any
‘ other parts were replaced or not. Tighten hex nut to 15 ft/Ibs. Proceed to
Step 13.
8. Measure new valve body to determine where the connections will have to be sawed
to remove the old valve.
9. Use file to remove burrs on tube connections on unit. Use emery cloth to polish
the inside ends of tubes on unit.
10. Remove nut, upper half and core from new valve.

11.

Position new valve body and tack weld, avoiding any offset joints. Complete
welds, Allow welds and valve body to cool normally.

} et S e




IDEX: VI1-64-7(B)
) ARKLA INDUSTRIES INC. P.O. BOX 634 EVANSVILLE, INDIANA 47704
CATE: Nov., 1976 el
12. Reassemble valy 3 riined previously in ste
\
13. Pressurize unit and |eal test, ee VI-61-12, ?
]
14. When free of oil on val |
1 15. Vacuum g lex: VI=-43-1, ‘
16. Put draine i1 ini®: - Thi r ime meihod used
’ for add’ng ir f 2 VI=-47~
4 17. Put unit it may once or twice
at later ncon |
1
NOTE ; }
Lithium Bromi orr i wi The atmosphere. |f i
any solution : pill rhe unit externally; it
should be wa ly r d w Indance of clean water.
This is alsc I i ' wnich bromide is spilled.
If stepped in, racks very baaly. An ft wil rb himidity and |
remain dan repair or n completed, aiways |
wash and paint re metal |
i
:
, |
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i
1'
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DATE: Nov., 1976

MODELS
et

WF-36

REPLACING
LIQUID HEAT EXCHANGER

INFORMATION
BEING
RESEARCHED

INSTRUCTIONS WILL BE
WITH KIT
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REPLACING
" PURGE PUMP

INFORMATION
BEING
RESEARCHED

INSTRUCTIONS WILL BE
WITH KIT

MODELS
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ITEM | PART NO. _ DESCRIPTION QTY.
1 14512-99 Transformer - 50 VA - Basler #BE84451CD47 1
2 14537-174 Relay = SPST - Potter Brumfield AK-1022 1
3 14537-325 Switch - Solution By-pass Valve - Ranco - Type A22-2267 1
4 14537-234 Relay - DPST - Potter Brunfield - KU7ATS 2
5 14253-22 Fusible Plug - 255°F, 1
6 15691-236 Purge Valve 2
7 14537-106 switch-Cool ing Tower Sump-Texas Instrument #2042DF3-79-89 ]
8 14537=-324 Switch-Evaporator Low Temperature Limit Ranco Type AZ22-2267 1
9 14537-326 Switch-High Temperature Limit-Texas Instrument #2060167-245 1
10 15691-446 Valve-Solution By=-pass-Sporlan-Type XOM 1
11 14214-53 Coil-Solution By-pass Valve-Sporlan, #K6-12-40-BK48 1
12 14247-458 | 0" Ring-Solufion By-pass Valve-Sporlan #621-22 1
13 15471-71 Thermostat 1
14 14243-288 V-Band Clamp 1
15 14236-19 Pin=-Impeller 1
16 15861-59 Impe! ler-Solution Pump 1
17 15401-85 Retaining Ring 1
18 14631-30 Filter Screen 1
19 15859-54 Bearing-Solution Pump 2
20 14503~1 Rotor Assembly 1
21 15884~-12 "O" Ring-Solution Pump 1
22 145041 Stator Assembly T
23 14509-7 Capacitor - Motor - Solution Pump i
24 14354~-18 Clamp - Capacitor 1
25 15874-25 Casing Assembly - Solution Pump 1
26 Z-2166 Silicon High Vacuum Grease
27 14854-968 Insulation Boot 1
28 14546~395 Box - Connection-Solution Pump Motor 1
29 15229-805 Panel - Top 1
30 15229-802 Panel - Left Side 1
31 15247~228 Door Assembly - Access - Front 1
32 15229-803 Panel - Right Side 1
33 15229-804 Panel - Rear 1

WHEN ORDERING PARTS, ORDER BY
PART NUMBER NOT ITEM NUMBER
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Limited Warranty

@

SUN POWERED AIR CONDITIONING
UNITARY SOLAR AIR CONDITIONER

To the owner(s) of the equipment during the period of warranty coverage stated below, Arkla
warrants the equipment to be free of defects in materials and workmanship. This warranty is sub-
ject to the terms specified below and is immediately terminated by the removal of the equipment
from its original installation address. This warranty gives you specific legal rights, and you may
also have other rights which vary from state to state.

This warranty is limited to parts replacement and does not include any labor allowance. Any service
charges for the repair or replacement of parts are your responsibility.

SCOPE OF COVERAGE PERIOD OF COVERAGL | TYPE OF FAILURE COVERED
PARTS other than ONE YEAR from Defective
parts of the date of materials or
sealed unit’ installation workmanship
PARTS of FIVE YEARS from Defective
sealed date of materials or
unit” installation workmanship

*The sealed unil consists of the solution pump, generator, absorber tank, condenser, liquid heat exchanger and various heat-
exchanging asscmblies and the connecting tubes through which the refrigerant {lithiwm bromide solution) flows.
All warranty service and repair or replacement of parts should be performed for you by an individual
or servicing company which has been qualified by Arkla or its Solaire distributor.

To ubtain warranty service, you should contact:

1. The company from which the equipment was purchased or another qualified Arkla dealer
or servicing company;

2. The Arkla Solaire distributor for the area;

3. The local office of Arkla Industries, if present; or

4. The Customer Service Department of Arkla Industries Inc. at the address shown below.

You may obtain the benelits of warranty coverage on a failed part by having the servicing company
replace the part and return it to Arkla’s factory for inspection. If the failure is covered by warranty,
there will not be any charge for the replacement part. Transportation charges for the shipment of
the replacement part and the return of the failed part is your responsibility. Any such warranty
replacement or repair shall be subject to the terms and conditions of this warranty for the remainder
of the original period of coverage.

This warranty does not cover any failures or operating difficulties due to accident, abuse, misuse,
alteration, misapplication, improper installation, or improper maintenance or service.

Any implied warranties of merchantability and fitness applicable to the equipment are limited in
duration to the period of coverage of this express written warranty. Some states do not allow
limitation on how long an implied warranty lasts, so this limitation may not apply to you.

Arkla is not liable for any special. indirect or consequential damages. Some states do not ailow the
exclusion or limitation of incidental or consequential damages, so this limitation or exclusion may
not apply to you.

A registration card is packaged with each chiller. The effective date of warranty coverage is dependent
on this crrd being completed and sent to Arkla. If this registration card is not sent to Arkla, the
beginning of warranty coverage will be based on shipping date.

Arkla does not authorize any person or company to assume for it any other obligation or liability in
connection with the sale, application engineering, installation, use, removal, return, or replacement
of its equipment; and no such representations are binding on Arkla. This warranty applies only to the
chiller manufactured by Arkla, and does not cover other components of your total air conditioning
system, such as cooling tower, ccils, piping, external controls, etc.

ARKLA INDUSTRIES INC. P.O.Box534 FEvansville, Indiana 47704  (812) 424-3331

. This wirrranty has heen drafted 10 comphe wube the new Eederal s applicable o products smam
Part No. 14084-603-R1 factured afrer July 4, 1970, 1 replaces anewersanty that sna be mcdnded elsewhess m this pachage. - i
October, 19 77 This warranty i o manaer seduces S coverane provaded fo von ontdin he wariatu it replaces. ¥ nnled m USA.

Kolkir ia ,|

b“.h. -

-
&
N

kA
~omeam—

»

L SarLpor
B -

-

-

B e e e 48
- T

P

—m——

-

-

YA i Sl
i ~. oo

SPeda

< am L

ok bl &P

Ca

-

T e

-

e

s it S 5 S ey S S

o

o -




S

R 47

t

ARKLA INDUSTRIES INC. P. 0. Dex 534 E'.n"‘“', indians 47704 INUEA? 1 v=w.—cms

DATE: Nov., 1976
MOOELS

CONDENS ING WATER ADJUSTMENT =~ USING A COOLING TOWER

The cooling tower that is being used with the Arkla Solaire chiller must have
the, capacity, range and approach to meet the condensing water needs of the
Arkia chiller. The tower manufacturer's recommendations should be followed
with regards to sump water level, water distribution, etc. The actual flow
rate should be adjusted at the Arkla chiller.

WF-36

ADJUSTMENTS:

For maximum efficiency and proper unit performance it is important that the
condensing water flow (G.P.M.) be adjusted correctiy. While checking and

adju ting the condensing water flow rate, the Solaire unit itself should be
turneu off,

Start the condensing water pump and establish condensing water flow. Attach
a gauge to the pet cocks on the condensing water lines.

NOTE: The same gauge must be used for both readings. See IV-2-3 for
suggested gauge make-up. Open both the pet cocks to fill the hoses and

gauge with water., Close the pet cock on the outlet line. When the pressure
is steady, read and record the pressure. Close the pet cock on the inlet line
and open the pet cock on the outiet line. When the pressure is steady, read
and record the pressure. Subtract the outlet pressure from the inlet pressure
to determine the pressure drop through the unit condensing water circuit.
Using Table 1 adjust the regulating valve in the outlet condensing water |ine
until the pressure drop indicates the "Rated" G.P.M. through the unit.

TABLE 1
CONDENS ING WATER FLOW PRESSURE DROP THROUGH UN{T
MODEL | G.P.M. | P.S. 1.
WF-36 9.0 2. 20
10.0 2.63
11.0 311
"Rated" 12..0 3.62
3.0 4.16
14.0 4.72
15.0 5.33
16.0 5.03
22.0 10,31 _
25.0 MAX. 12.77

NOTE: The pressure drop method and Table 1 is correct only when the unit condensing
water circuit is ciean and free of dirt, trash and scale.

159 L i i ,j
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INDEX: 1V-45-2 (B)

ARKLA INDUSTRIES INC.

T SR e —-—-

P. 0. Box 534 Evansville, Indiana 47704

~ DATE: Nov., 1976

S e s

USING WELL WATER - ONCE THROUGH

When wel! water is the source of condensing water for the Arkla Solaire
chiller, the water flow should be adjusted so the leaving water temperature

will correspond to the inlet water temperature as shown in Table 2,

TABLE 2

INLET WATER

ADJUST LEAVING WATER

TEMPERATURE TO OF

TEMPERATURE OF
~ 750 Minimum 950
80° 95°
8590 100¢
90° Max imum 105°
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ARKLA INDUSTRIES INC.  F. 0O, Bux 534 Evansville, Indiana 47704 — =
DATE: Nov., 1976
MODELS
CONDENS ING WATER BLEED~OFF
GENERAL
WF~36
On 111=-30-1, there is a discussion concerning water treatment for condensing
The MINIMUM BLEED-OFF RATE OF 3.5 GALLONS PER

water from a cooling tower.
TON PER OPERATING HOUR MUST BE MAINTAINED regardiess of whether or not

additional water treatment (chemical treatment) is used. |f the water
contains a large quantity of solids, the bleed-off rate should be increased
above the minimum. The above formuia is another way of saying "bleed-off

one galion of water for every gallon evaporated at the tower."

The rate of bleed-off should be checked on every new start-up and on every
spring start-up.

ADJUSTMENT :

Start the unit on cooling operation.

Use a measuring vessel and catch the bleed~off water for three(3)"one minute"
tests. Average these three tests and check the average ounces per minute

against 7.n chart below.
BLEED-OFF RATE

3.5 4.0 4.5 5.0
MODEL © G.P.H. G.P.H. G.P.H. G.P.H.
Per ton Per ton Per ton Per ton
Minimym |
oz. Par Min.}loz. Per Min.|oz. Per Min.{oz. Per Min.
WF=-35 23 _26 29 33

i g
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ARKLA INDUSTRIES INC.  P.O.Box 534  Evansville, Indiziua 47704 - fmmin P 2237
DATE: Nov., 1976
MODELS

ADJUSTMENT OF HOT WATER INPUT

For maximum efficiency it is important that the hot water flow (G.P.M.) be
adjusted correctly. While checking and adjusting the hot water flow rate,
the Solaire unit itself should be turned off.

Stari the hot water pump and establish hot water flow.
Attach a gauge to the pet cocks on the hot water input lines.

NOTE: The same gauge must be used for both readings. See 1V-2-3 for suggested
gauge make-up. Open both the pet cocks to fill the hoses and gauge with

water. Close the pet cock on the outlet line. When the pressure is steady,
read and record the pressure. Close the pet cock on the inlet line and open
the pet cock on the outlet line. When the pressure is steady, read and record
the pressure. Subtract the outlet pressure from the inlet pressure to
determine the pressure drop through the unit generator hot water circuit.

Using Table adjust the regulating valve in the outlet hot water line until

the pressure drop indicates the "Rated" G.P.M. through the unit,

HOT WATER FLOW TO UNIT PRESSURE DROP THROUGH UNIT
MODEL G.P.M, P.S.1.
WF=36 5.0 1.04
6.0 1.39
7.0 1.78
8.0 2.21
9.0 2.68
. 10.0 3.16
"Rated" 11.0 3.68
12.0 4.24
13.0 4,81
14.0 5.41
15.0 6.06
16.0 6,71
22.0 MAX . 11.26

R A e 162 . . .
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l ARKLA INDUSTRIES INC. P.0.Box 534  Evansville, Indiana 47704 —
DATE: Nov., 1976
' MODELS
START-UP AND ADJUSTMENT CHECK LIST
CUSTOMER: DATE:
ADDRESS: CITY: STATE WF-36
TOWER: MAKE MODEL SERIAL NO.
AIR HANDLER:  MAKE MODEL SERIAL NO.
CONDENSING WATER PUMP:  MAKE____ MODEL
- H.P, GPM FT. HEAD
HOT WATER PUMP:  MAKE MODEL e,
) H.P, GPM FT. HEAD -
CHILLED WATER PUMP:  MAKE MODEL
) H.P, GPM FT. HEAD
PR o PRE-START-UP INSPECT ION
AIR
TOWER CHILLER

HANDLER

RA ¥

S

Air conditioning system is properly

installed and has been inspected using

Installation Check List (I!{-92~3)

LUBRICATION (Follow Motor Manufacturers

Instructions

NOTE: Motors should be ociled with electric
! motor oil or oil recommended by

motor manufacturer

Air Handler(s) blower motor

Tower blower motor

Tower pump motor

LEVEL (1v=-11-2)

Side-to-side
Front-to-back

CHILLED WATER PIPING (111-21-5) (1V=-25-3)
Check for leaks before insulation is applied
Proper amount of insulation applied

Piped for correct fiow through coil

Proper amount of antifreeze added (I1V~22-3)
inlet water pressure to unit

Out!et water pressure from unit

Pressure drop through unit

Chilled water G.P.M.

ORIC.HAL PAGE Ig
OF POOR QUALITY,
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ARKLA INDUSTRIES INC. PO. 80X 834 EVANEVILLE, INDIANA 47704

TOWER

1]

|

CHILLER

TN

AIR HANDLER(S)

Lubricate according to manufacturer's
instructions

Coil clean and dry

Filters clean

Pulleys aligned

Proper belt tension

Draft gauge reading

Air flow across coil

Clearances (l11=6~=7) (111=6=4)

Front

Back

Overhead

Left end

Right end

Thermostat properiy located (I!|~6=8)

CONBENS ING WATER

Using Tower (1V-45-2)

Tower adjustments made according to manu-
facturer's instructions-

Inlet Water pressure to unit

Outlet water pressure from unit

Pressure drop through unit

Condensing water G.P.M,

Bleed-off rate (I1V-47-2)

HOT WATER INPUT
Hot water generator temperature in
Hot water generator temperature out

Hot water temperature drop through generator

Inlet hot water pressure to unit
Outlet hot water pressure from unit
Pressure drop through unit

Hot water G.P.M.

CHECK ALL AUTOMATIC SAFETY CONTROLS - OTHER

ADJUSTMENTS

Adjustment of external condensing water
temperature controller

JEEE. ¥ -7 TR o . . e i
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10. ELECTRIC WATER HEATER BULLETIN P-KD-87

P-KD INS ANTANEOUS
ELECTRIC WATER HEATER
OPERATING AND MAINTENANCE
INSTRUCTIONS

P-K REFERENCE # ..249085. ...

.............................................................................................................
.............................................................................................................

.............................................................................................................

CONTRACTOR Norris Brotners » INnc.

.............................................................................................................

SPECIFICATIONS: ....25.6...... GPM - FROM ...... Iy 2. Fto .. 75..... °F

VOLTAGE ....208 . PHASE .3 ... CYCLE ..60........

............. K

WARNING: TURNING ON POWER REFORE SYSTEM IS FILLED
- WITH WATER AND RECIRCULATION PUMPS ARE STARTED MAY
RESULT IN DAMAGE TO THE ELECTRIC IMMERSION ELEMENTS

(VOIDING ALL GUARANTEE].
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INDEX

Electric Power Service .........cccovvrrvneireernerverenenees Page 167
Water Heater Installation ...........ccccovvvrnercnnnnnnen Page 167
Plumbing .....ccvvniennrennncncnrennend etsaeerensssenseressnnas Page 167
Blow-Off .....oecicrenrcensiseneessnsnsssessossessone Page 167
Relief Valves ........cccvevvinveneinineensessesssseseecsns Page 167
Thermostat ...........ceveeeceninnennnnreennieeseeen Page 167
High Limit Switch ................ et snensaseses Page 168
Water Treatment ......cccoveiivencniinenennnneernennennes Page 168
GPM Flow ...ceevvcviinnrrerenne eeersrnssessanseestissnensessnnans Page 168
Circuit Breakers ..........ccccevviinnnnniinninceinsnnee Page 168
Immersion Elements .....c.cccecevrnvvnnreieninnrecinennenne. Page 168
Blade Replacement Procedur: ............ccceunne.... Page 169
Contractors ..., Page 169
Venting ...covciicceininnneniecnnnnnnnnnnesseessssssesiessesns Page 169
Closed System Application .........cccvvrvrerrerenee. Page 169
Flow SWHEh .oovvunreiririecisciincenannssssrisecnisennanenns Page 169
Speciﬁcaﬁon Drawing ......coccvnnnnnnnncnsesnieninnens Page 170
SOPVIEe TIPS ..covverrrrerieeerericesstsssrsnassssessnsesssnaase Page 171
~ Main Breaker Tripping ............ R Page 171

Chattering Contactors .......cccooveevievininnnneee Page 171

Excess Ambient Temperatures .................... Page 171

Control Panel ......c.ccuecivivincncviinenienenrennenns Page 171

Temperature Override ............ccoevvririinncnnen. Page 171
GUALANTOO ....cveeevvvierrernerreenesteneestisosissaessssrsssnesans Page 172
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P-KD INSTANTANEOUS ELECTRIC WATER HEATERS
OPERATING INSTRUCTIONS AND MAINTENANCE MANUAL

»

ELECTRIC POWER SERVICE

This will vary according to heater needs, size of heating element, etc. Measure line voltage to make

TURNING ON POWER BEFORE FILLING SYSTEM COM-
WARNING: PLETELY WITH WATER WILL DAMAGE ELECTRIC IMMER-
SION ELEMENTS. (VOIDING ALL GUARANTEE)

TR

After start-up, check amperage and voltage drawn under operating load. Be sure amperage load
does not exceed rating of contactors, ete., {refer to drawing).

WATER HEATER INSTALLATION

Local codes will probably dictate the specifications of the installation of the water heaters. How-
ever, in the absence of codes, our recommended clearance between heaters is not less than 24 inches
and allowing ample room to pull heater elements (refer to element length on specs of individual heater).

Allow ample ventilation of boiler room to keep ambient temperature below 120°F to prevent
breakers from opening under false conditions.

PLUMBING

Water connections—Connect a full size water inlet service without check valves to the water inlet
and provide a suitable gate valve. The hot water outlet should be run through a circulation loop, depend-
ing upon the type of installation, a bypass line might be desirable. Include a gate valve in the water outlet,

BLOW.-OFF

- - This tapping should never be plugged, but should be provided with a gate valve to permit periodic
drainage of shell for cleanout and inspection. Connect the blow-off to the sewer without reduction in
pipe size.

RELIEF VALVES

Relief valves of the correct size are furnished on the unit and should be piped to the sewer, without
valve and without reduction in pipe size. Install relief valve in connections as shown on drawing. Do not
install in connection near heater element end of shell,

Avoid use of temperature and pressure relief valves, which may bleed because of stratification.

THERMOSTAT

The thermostats used are of quality design and tested by Patterson-Kelley Engineering Staff.

The Robertshaw, Model EA3 (KL) thermostat is a single pole, single throw thermostat used with
P-KD where one control step is desired.

167
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Where a multiple number of conirol steps are desired the United Electric Model #£E-75A-5030 step
controller is used, unless otherwise specified.

Refer to thermostat bulletin for calibration and adjustment.

HIGH LIMIT SWITCH

The high limit switch is a manual ruset type and is UL approved. Limit should be set at 10° to 15°
above set point of control thermostat.

WATER TREATMENT

Water treatment can be harmful as well as good in many cases. Some types of water treatment
intended to form a protective film on metals can be very harmful to electric immersion elements. One
of the most common types of treatment used in a closed system is Sodium Chromate which forms a pro-
tective film, however, on electric immersion elements this film flakes off due to expansion and contraction.
These flakes lodge in the baffles or center of the element restricting the heat transfer. When heat trans-
fer is restricted the element or blades heat up and burst thus shorting to ground.

Water treatment in closed systems where litte or no make up water is used is not really a necessity.
Once the water has been heated the chemical elements in the water are destroyed, thus corrosion is
stopped.

If treatment is to be used, consult your water treatment people and inform them of the possible
damage to the immersion element.

GPM FLOW

The P-KD is designed to heat a specified amount of gallons of water per minute. 1t is important that
balancing or flow cocks be installed in the outlet line of the circulating pump so proper GPM may be ob-
tained.

Actual GPM flow may be obtained by simply installing a pressure gauge on each side of the pump
and reading the inlet pressure and outlet pressure, multiplying the difference by 2.3, you can determine
the foot head. Once you know the foot head, by using the pump curve for the circulator pump, you can
determine the GPM flow (exceeding the designed flow of heater can damage the heating elements).

CIRCUIT BREAKERS

The circuit breakers normally used are either ITE or General Electric, rated at 40°C anrd sized by
Patterson-Kelley Design Engineers to give safe satisfactory operation. (refer to breaker bulletin for re-

placement or service).

IMMERSON ELEMENTS

The P-K Immersion Element is another "FIRST" in the advanced design of the quality P-K equipment.

The electric immersion elements incorporating the replaceable blades developed by the Patterson-
Kelley Engineering Staff, makes it possible to make field replacement with a minimum of down time and

a minimum of expense.
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' BLADE REPLACEMENT PROCEDURE
To replace the defective blade, use the following procedure:

1. Turn off all power.

2. Drain heater down (open relief valve to permit air to enter and speed up draining).

3. Remove cover from heating element and disconnect wires on defectiva biade. (Fig. 1,

Page 2.A)
4. Remove bus bars and compression nut "'C".
5 Slide blade ““F'‘ through sleeve "E" far enough to cut blade off behind ferule "'D".
6. Pull defective blade back through sleeve and out of copper tube support "'G".
You are now ready to install a new blade in the heating element.

7. Make certain you have the correct size blade. Check voltage and kilowatt rating stamped
on the blade.

8. Slide the new blade through support "G'". insert through sleeve “E*'.
9. Slip new ferule ""D" supplied with the new blade over Blade ""F".

10. Measure extended end to same length as other blade end and fasten compression nut *C"
securely,

11. Make certain porcelain insulators are in place affixing 10-32 flat steel washer and first 10-
32 flat steel washer and first 10.32 nut "A".

12. Remount copper bus bars “B" affix star washer and 10-32 nut "A".

13.  Fill system with water. Purge air out of system.

CONTACTORS

Contactors are special purpose manufactured for Patterson-Kelley by General Electric. Periodic in-
spection and cleaning of contacts should be made. Pitted contacts should be replaced, as well as badly
burnt contacts. (Maintain a supply of spare contacts, for the contactors used on your unit. Order con-
tacts by contactor number on nameplate of contactor)

VENTING

The P-KD Instantaneous Electric Water Heater should be provided with an air valve in the line to pre-
vent air pockets from forming in the sheil which could cause failure of the electric element. The electric
element must be flooded at all times.

CLOSED SYSTEM APPLICATION

he use of the P-KD as a heater in a closed system, such as heat pump make-up heaters, etc. where
circulator pumps are used to circulate water through the system should be fully filled with water and
allowed to purge air out of the system by running the pumps.

NOTE: Pumps must be running before heaters are energized, as capacity of P-KD shell is usually small
in comparison 1o the heating element, thus boiling in the shell may occur causing a rapid pressure rise,
tripping the relief valve and also tripping the high limit switch.

FLOW SWITCH

It is recommended that a flow switch be installed in the outlet line to insure water flow at all times.
The flow switch should be wired in scries with the control circuit thermostat.
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Suarantee

We guarantee all materials and workmanship used in the con-
struction of Patterson-Kelley P-KD Electric Heaters to be first class
in every respect. |f any part proves defective within one year from
date of shipment, a new part will be supplied without charge f.0.b.
East Stroudsburg, Pennsylvania. We guarantee each heater to heat
its rated capacity of water,

’0.0.‘..‘...‘..‘...‘0.0....0

L X X X X L Y L Y T X Y T L X LY I X X T Y L L X L L L L LY L I L LI A LI LI T I I I T ILYT T )
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McDONNELL No. FS4-3 AND SR Lot
No. FS4-3-20 FLOW SWITCHES

Make or Break an Electrical Circuit
When Flow in a Pipe Starts or Stops

These McDonnell Flow Switshes offer an economical and positive way to
start or stop almost anything electrically operated. They serve as automatic
controls or safety devices in air conditioning, heating and water systems,
and in processing work. Design and operation of the two switches are the
same, except No. FS4-3-20 includes a 20-second time delay to eliminate
false starts from temporary surges or fluctuations. Here are a few specific
applications of McDonnell Flow Switches:

Actuate a signal light — signal an attendant to ® Underwriters’ Laboratories

make the right moves in operating valves, pumps Listed

and the like — signal him when flow stops in @ e Maximum working
water cooled compressor, water cooled bearings pressure, 150 psi
and so on.

¢ Maximum tem-
perature, 300°F,

Sound an alarm — when flow stops in a process o BNiikiad slinate:

system or in any water cooled device. N:MIM. 2%’,':”_"

Start or stop motors — start pumps in sequence

in multiple stage flow systems; start standby No. F§4-3 Flow
pumps; stop automatically controlled units if 3"“‘.’: "'““'"
cooling water system fails; stop compressors in ;:g:",'“ he 2 Q N

cooling system when flow stops.

Start or stop automatic burners — start a booster R ze r 3 —
heater when water draw occurs; stop burner if T Rbckbuts i
flow is improperly retarded; make sure of circu- Z ‘(w,“’ ] f
lation in a boiler before burner is permitted to ( 7107 2
start. | = =l 22 27
32
Z - 3 | DFLowe
Actuate metering device—open valve in chemical | | S i @
feeder line; start mixing in secondary line when- ol IR R N T =
ever flow starts in primary line. 8% 2% AR
I* PIPE { L: I
THREAD

McDonnell Quality Throughout

Easy Wiring—Cover completely
removable. No cramped quar-
ters, no danger of kinked wires
interfering with operation.

Two Knockouts—Connect con-
duit at either side of housing.

Switch—single pole, double

throw. Compact in size. Power- No. FS4-3-20

ful snap action assures depend- :

able operation. Ing:ludes
Solid State

Knife-Edged Bearings of hardened stain-

less steel minimize friction. Time Delay

A

Provides factory-fixed 20-
second delay on make.
100% encapsulated,
mounts right on switch

housing. For use where
temporary surges in flow, water hammer or minor fluctua-
|

Adjusting Screw—Provides simple way to
adjust sensitivity to flow.

Packless — Heavy dauty monel sylphon \ /
seals switch assembiy from line.

tion in system pressure might cause false starts or switch
fluttering. Input—115 volt A.C.; Output—1 ampere RMS
steady state maximum, 20 milliamperes minimum.

3-in-one Paddle—Segmented monel
paddle quickly adaptable for 1” to 3”

pipe. Extended T .

monel paddle il- HH = "Ul A

lustrated also ir.-r ] -2 L_/ H
|

cluded for larger| | ¥ et
pipe sizes. LJJ No. FS4-3

McDONNELL & MILLER ITT
FLUID HANDLING DiVISION
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McDONNELL No. FS4-3 AND No. FS4-3-20 FLOW SWITCHES

The table below shows the flow rates required to actuate the

No. FS4-3 Flow Switch.

“"Flow"

“No Flow"

means that the switch will close circuit 1-2, and open
circuit 1-3, when the flow rate is increased to the GPM shown.
See schematic switch action “"Flow"

means that the switch will open circuit 1-2,and close
circuit 1-3, when the flow rate is decreased to the GPM shown. Y e
See schematic switch action “No Flow" at right. )

at right.

e B — ]
—— il | | — |
——‘ | | ‘ r“
: |
3 é gﬂ [@) @,‘_,_d_.;
FLOW NO FLOW

FLOW RATES REQUIRED TO ACTUATE FLOW SWITCH
Flow rates in gallons per minute (GPM) shown in black. Velocity in feet per second (FPS) shown in color.

*Equipped with extended paddle trimmed to pipe size.

Pipe Size in Which 3 T, T E% v s, 2 Sk S —
Flow Switch Installed EheeRet ) e i, 2 ‘ w [ x| % .
— —pr—— -~ - —~— '
Factory Flow I OPM | 600 980 | 127 | 188 | 243 30.0 3.7 | 587 79.2
o | FPS 2.24 211 [ 200 | 180 | 163 1.30 100 | 0094 0.88
P SRR ! =
A"SIS'S':‘"L::“ No | GPM | 360 | 560 | 7.00 | 940 | 16 | 120 | 198 29.3 39.6
' : Flow [ fps 1.3 | 121 110 | 1 0% | om | o5 0.50 0.47 0.44
4 = _4_ i . R - ) A SR~ At B
Flow GPM | 102 | 168 230 1 328 424 521 73.5 115.0 166.0
| R — - — _* S— - — ——
Maximum 1 FPS 391 362 | 362 314 1.86 1.85 1.84
oo S = 3 e o e ”
Adjustment No | GPM 920 | 150 | 195 | T 240 315 T 46.1 64 2 | 920 123.0
- - — — - —— —— -
Flow | FPS 3.43 3.23 l 3.07 2.29 2.51 200 | 162 1.48 1.37
Flow rates are ages which may vary + 10% from tabulated values.
u ﬁ installation Y
{ Flow switch should be mounted in a horizontal run of pipe. [
e L ELECTRICAL RATINGS Avoid locations immediately adjacent to elbows, orifices or { e
AMPERE RATING

Motor Duty 120 V.AC. 240 VALC.
Full Load r.4 Amps. 3.7 Amps.
Locked Rotor 44.4 Amps. 22.2 Amps.
120V.ALC. 240VALC,
0.3 Amps. 0.15 Amps.

Pilot Duty: A.C. 125 V.A,, 120-240 V.

valves. Flow switch should be mounted as close as possible
to pipe. Use a tee (or reducing tee ' with a 1" branch,
or, if welding fitting is used select a welding neck of
minimum length. In position paddle should be at right
angle to flow, with arrow pointing in same direction
as flow. If temperature of pipeline exceeds 220° F. use
wire suizable for 75° C. (167" F. .

Other McDonnell Flow Switches—All Underwriters Listed

¢ Sensitivity to Flow Adjustable

well

size

sure,

PRINTED INU.S A

No.FS1

for home

F56 Serles
hook-
FSa6-*

as cooling

up to
s IN. and

water

etc.

Actuated by low flow, with large
flow-through capacity. Particularly suited
water purification systems, as
systems for electronic
tubes, bearings, compressors, €ic.
inch inlet and outlet tappings. For pres-
sures to 100 psi, temperatures to 225° F.

Similar to No. FS1,
‘s inch and 1 inch pipe Nos.
Fs6-1 IN.
Applications include small and medium
treatment
pumps to increase low city water pres-

e Single Pole Double-Throw Switches

FS4-37 Series Similar to No. FS4-3 ex-
cept furnished with a specially designed
tee, threaded for 4, inch or 1 inch pipe.
These are particularly sensitive switches,
specially designed for use where flow
rates are insufficient to actuate other
types of low switches.

Has ',

but for FS7 Series For heavier duty service or for
use with process liquids. Standard, vapor-
proof or explosion-proof construction,
with wetted parts brass or stainless steel.
Installed in a tee or welded half-couping
and fits pipe 1! inch or larger. For pres-
sures to 1000 psi, temperatures to 300 F,

respectively,

systems, booster

McDONNELL & MILLER
3500 N. Spaulding Ave. * Chicago, IIl. 60618
Telephone: (312) 267-1600 Telex: 25-3376
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
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FLOW SWITCHES

Typical Installations

It is recommended that all models be installed upright in & horizontal
run of pipe and that any valves, elbows, orifices or other restrictions be
removed at least five pipe diameters from either side of the flow switch.
Specific installation instructions are provided with each control.

FLow

EI g Half~-

/Coupling
. )
d TR -____B

With Tee With Welded
Half-Coupling

—

) e

Hex or
«——— Face Bushing

with Face or With Body Tapped

Kex Bushing For Direct Installation¥* |
*No. FS 1, FS4-3T Series and FS6 Series. ‘
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MCDONNELL No. 1560 PUMP CONTROL,
LOW WATER CUT-OFF AND ALARM

Fer boilers of any size with pressures up to 150 psi

® The hest method of controiling
an electric boller feed pump

® The most thoroughly proven
low water fuel cut-off
and alarm

® Underwriters Listed

= For manual reset on low water

g cut-off specify No. 150-M

The MCDonr:ell No. 150 offers what is recognized In addition to installations on boilers, the No. 150 is
today as the one best method of controlling a boiler widely used as a general purpose liquid level controller on
feed pump. Mounted at the boiler water line, it starts tanks or vessels. Some of these applications include the
and stops the pump as the boiler level itself dictates control of pumps, motor operated valves or alarms on

open expansion tanks, compression tanks, hycro-pneu-

—not according to the rate at which condensate ac-
matic tanks and surge tanks

cumulated in the receiver. Consequently it holds the

boiler water level between the close limits recom- Two variations of the No. 150 are available:
mended by the boiler manufacturer to maintain max- No. 158 has two SPDT switches to control a motor oper-
imum steaming efficiency. ated valve and provide low water cut-off and alarm:
at : - No. 159 has two SPST switches to control two pumps at
! !
In addition to this SPST pump control switch, the No. different jevels

150 has a SPDT switch which can provide !ow water
fuel cut-off for automatically fired boilers. It can be
utilized to interrupt a circuit to the burner should the ‘ DIMENSION DETAILS—No. 150
water level drop below the minimum safe ievel, and ; ' g 13

also to provide low water alarm if desired. \ J*= 5 T YT R

Some of the other features of the No. 150 include:

« Two-piece fully enclosed junction box which keeps
out dirt and dust, is sealed to protect switches

=—
1"PIPE ~
TAP L——.v_-*«'w-«-‘

from lampering or accidental damage, yet bermits \ [P
easy wiring; o~ \V4
e Special monel bellows, which eliminate packing,
and float constructed of high tensile strength alloy \K
for long service; ' A)
e Mercury switches specialiy designed for high tem- \ /
perature service; \ o

e Terminal panel molded of high temperature phe- , .
nolic to eliminate fracture from repeated expan- l " ‘TPAPE
sion and contraction.

McDONNELL & MILLER ITT

3500 N. Spaulding Avenue, Chicago inois 6061
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TYPICAL APPLICATION OF MCDONNELL No. 150

l STEAM EQUALIZING PIPE

/ PEDAAR M. T R

NORMAL GOM.ER WATER LINE

Q MSDONNELL ~NO 150
PUMP AND LOW WATER CONTROL
iy

CUT-OFF LEVEL 1S ARROW MARK

1" BLOW. OFF

SCHEMATIC SWITCH OPERATION

JUNCTION BOX

Purp Cut-Off

Boiler feed pump off
Burner on
Alarm off. e

Terminals '“sdw?":,:m

Boiler feed pump on -
/\ /‘\ Burner on , LOR ) _@_‘@'@

@2
@‘?»vb-

1 Alarm off.

Boiler feed pump on

— Burner off

When installed as shown in drawing
the pump control switch closes when
boiler water drops to a level 34"
above the arrow mark on the body
casting. Should the water level drop
another 34” to the arrow mark on
the body, the burner circuit opens
and the alarm circuit, if used, closes.

When the boiler water rises to a level
34" above the arrow, the burner cir-
cuit closes and the alarm circuit
opens. A further rise to a level 115"
above the arrow mark opens the
pump circuit,

ELECTRICAL RATINGS
(Underwriters Listed)
Pump and Cut-off Circuits Ampere Rating

Motor Duty_ [iv__gsovm [115vD.C o_kmvnc
Fullload [ 74 | 37 | 24 | 12
Locked Rotor| 44.4 | 22? | 24 0 | 120

Pilot Duty Service: 345 Volf Amps., 115 and 230V AC

Alarm Circuit Ampere Ratmg

1]5VA" T 230VAC | 115VD.C T 230VDC

Alarm on. -

N
1
\
1
1

In systems utilizing a condensate receiver tank it is advisable to
provide a make-up water feeder to assure an adequate supply of
water to meet boiler demand, and to avoid the danger of boiler
feed pump running dry. McDonnell Make-up Water Feeders are
specially designed for use on condensate receiver tanks. They
provide large feeding capacity and are available in models for
exterior mounting with separate equalizing pipes, or for flange
mounting right in the side of the receiver.

Bulletin No. L-95H

Printed in US A

RECEIVER TANK CONTROLS

No. 25A

McDONNELL & MILLER LT'T

3500 N. Spaulding Avenue, Chicago, lllinois 60618
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INSTALLATION
HERETNEL lNSTR"CT'@Ns

APPLICATION

These spst remote bulb immersion-type conirollers
operate in response to temperature changes in hydronic
heating systems and other heated liquids.
ELECTRICAL RATINGS: Switch ratingsare shown on
the Inside cover of each device. The electrical re-
quirements on controlled equipment must not exceed
this rating, :
L4008A —breaks the burner circuit on a rise in water
temperature. It is normally used as a limit con-
troller. Whenused as an operating controller or low-
limit, a separate high-limit control must be used,
L4008B—makes a control circuitupon a rise in water
temperature. It is ncrinally used as a circulator
controller to prevent circulator operation until boiler
water temperature is at oc above ‘the control setting.
1L.4008E —breaks the burner circuit and locks out on a
rise in water temperature. It is used as a high-limit
controtler where manual reset is desirable,

-—_
o POINT

L __seT
(_‘ ot INDICAYING DiaL

K;.){ DIFFERENTIAL
e ) ADJUSTMENT

{;:gjl ',‘4 WHEEL A\

400849

Fig. 1—Internal view.
Included on models with adjustable differential.

INSTALLATION

Installation should be made by a qualified service-
man, .

Depending on model and installation requirements,
the temperature sensing bulb is either installed in an
immersion well (Fig. 2) that extends into the boiler or
tank, or the bulb is directly immersed in the liquid.
For installations not using a well, secure the bulb
with a compression fitting {Fig. 3), or a boiler fitting
(Fig.4). Well, compression fitting, or boiler fitting
must be ordered separately.

The boiler manufacturer generally provides atapping
fer the insertion of the Aquastat Controller's sensing
element. This tapping is located in a representative
point where typical water temperature canbe measured.
The Bulb or protecting immersion well must never be
located close to a hot or cold water inlet or steam
coil. The bulb can also be installed in the supply line
of an indirect water heater, in the indirect water
heater itself, or in the feed siser about 6 inchesabove
the boiler. If the riser is valved, the bulb can be in-
stalled between the boiler and the valve.

*Trademark
Rev. 5-66
L.J./D.S.

TR T RN W R -
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L4008A, B, E REMOTE BULB
AQUASTAT* CONTROLLERS

The Aquastat controller may be remotely mounted —
either vertically on a wall or panel, or directlyon the
boiler, tank, or vessel,

If the system is filled, drain system to a point below
the boiler tapping, or wherever the sensing bulb is to
be installed.

TO MOUNT THE CASE

1. Remove the cover and fasten case to wall or
panel using the three mounting holesin the back of the
case,

2, If desirable, tubing can be re-routed to run
through any of theother three corner notches in case.

Be careful not tobend tubing sharply or kink it, Bends'

should have at least 1-inch radius.

TO INSTALL REMOTE BULB MOUNTING WITH IM-
MERSION WELL

Well, if used, must fit sensing bulb snugly for good
thermal response. Bulbshould be inserted untilit rests
against bottom of well, thenhold it there while tighten-
ing the tubing clamp.

SCREWDRIVER

SPREAD JAWS TO FIT
OVER RIDGE ON SPUD
OF WELL

INSET —RETAINER CLAMP

RETAINER CLAMP

TUBING LA0O#-o-1

Fig. 2—Immersion well fitting.
121371A—~1%2-in, N.C,S. spud, 1 12-in. insulation
depth;
121371B--3/4-in, N.C.S. spud, 1 12-in. insulation
depth.

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

2. Insert bulb in well, pushing tubing until bulb
bottoms in well,

3. Attach Retainer clamp to end of well spud.
Loosen draw nut and spread jaws of clampwithscrew-
driver if necessary.

4, With Retainer clamp attached to well spud (be
sure jaws of clamp hook over ridge at end of spud, as
show.. at points "A'"), adjust tubing to fit through Re-
tainer elamp groove, as shown at point “B".

5. Tighten draw nut so that Retainer clamp is
firmly attached to well spud and tubing is held by
clamp, CAUTION: Do not secure draw nut so tightly
that Retainer clamp could cut or collapse tubing.

Form Number 95 - 5 97'

Residential Div,
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CLAMP SCREWS (2)
BULB COMPRESSION FITTING

P CcT7 7022 %d INSERTION LENGTH
{oo0dd .

appmox 3 ————ef

L4080 gaLIT SLEEVE

Fig. 3—+4104486B bulb compression fitting,

1. Screw the fitting into botler or pipe tapping.

2. Slde sealing washer onto bulb,

3. Insert bulb into boller fitting until bulb bottoms.

4. Slide split sleeve into fitting.

S. Placeclamps A and B onassembly sothat sleeve
{s drawn into fitling whenscrews are tightened. Note:
Make sure that nub on clamp A engages space between
sleeve and clamp. *

6. Tighten clamp screws evenly,

MOUNTING WITH BOILER FITTING

IMMERSION
BULB

THREAD

COMPOSITION DisSC
{SLOTTED)

SLOTTED WASHERS ~
ASSEMBLE IN_PAIRS

THUS~ ﬂ

PACKING NUT Tas-ing

Fig. 4 —#104484A Dboller {itting,

1. Screw fitting into boller or plpe tapping.

3. Place packing nut on tubing,

3, Slide bulb completely through fitting.

4. Place composition disc and 4 slotted brass
washers on tubing in the order shown in Fig.4. Turn
brass washers so that slots are 180 dcgrees to each
other,

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

WIRING

All wiring must agree with applicable codes, ordi~
nances and regulations In such matters as wire size,
type of insulation, ar? enclosure. The controllers
are provided with conduit knockouts in the top and
bottom of case,

Refer to Fig.5 for a typical connection diagram.

€ HONEYWELL o o o Minneapolls, Minnesota 55408 »

2V 2-WIRE
THERWMOS TAT.

LOW LWWIT  OIL BURNER REL
LA00AA Y Ml

0D

O T O @ | noH Ly

L4008A OR €
POWER *
sweely 94— P
] =
-O AP b
| tumcm  § Y
L2 11
Y . n
- BURNER /(f
MOTOR
—
ING. O
CIREULATOR (ot amon L TRANS,
CONTROL.

Le008.pd

Fig. 5—Typical connection diagram for an ofl-{ired
hydronic heating system that provides year
'round domestic hot water. The L4008A
serves as the burner low-limit control,
1.4008A or E as high-limit control, and 1.4008B
as the circulator controller.
Add disconnect meansand overcurrent protection
as required.

SETTING

CONTROL POINT: Insert a screwdriver in the slotted
head visible through the cover, and turn theindicating
dfal to the control point. The L4008A and L4008E
break contact on a temperature rise to set point. The
1.4008B makes contact on a temperature rise to set
point. Temperature settings should be according to
boller mamdacturer's recommendations.
DIFFERENTIAL (on adjustable differential models):
Remove cover and move lhe differential adjustment
wheel (Fig. 1) to a point on the scale corresponding to
the desired differential. Replace cover.

MANUAL RESET (L4008E): After boiler water tem-
perature has dropped to a point below the high-limit
setting, less differential, the reset bution at the front
of the case must be pushed before the burner can
operate.

ADJUSTING

Set the differential to corréspond with the boiler
manufacturer's recommendations. To adjust models
with adjustable differential, rotate the wheel on the
back of the snap switch until the desired reading {s
aligned with the V" notch in the frame, The wheel
provides an adjustment from 5 to 30 degrees{F). Re=
place the cover on the Aquastat controller,

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

CHECKOUT

Check to make certain that the Aquastat controller
has been installed and adjusted properly. Put the
system into operation and observe the action of the
device through several cycles to make certaln that it
provides proper low limit cut-out protection and eir-
culator control. Further adjustments then canbe made
to meet more exact comfort requirements.

Toronte 17, Ontarle
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Fom P-K 1100-B-75

INSTALLATION AND
OPERATING INSTRUCTIONS FOR

P-K MODEL 1100-B STEP CONTROLLER

A2 PATTERSON-KELLEY COMPANY

.3: 4 b Division of Tayler Wharton Co.-HARSCO Corporation
. EAST STROUDSBURG, PENNSYLVANIA 18301

Manufacturer cf water heaters e heat exchangers ¢ steaT gﬁnerators o blanders » dryers e corfosion-resistant cements
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GENERAL

The Patterson-Kelley Solid-State Step Control provides accurate control of multi-stage
loads. Itis U.L. listed (U.L. File #E55153).

Designed for progressive sequencing (first on-first off), it equalizes the operating time of
each load.

In the event of a power interruption, all loads are dropped. Upon resumption of power, the
control will re-stage the loads one at a time, beginning with stage one of the control.

L.E.D. DISPLAY

The control has visual display of energized stages indicated with light emitting diodes
(LED). This feature also pemits service personnel to make proper field calibration where tem-
perature-control need is closer than 2-3°F. between stages. In domestic water heating, a setting
of the normmal 2° to 3°F. between steps is recommended to overcome excessive contactor wear.
During the unit’s nomal operation, operating and service personnel can observe the sequence of
operation of the solid-state controller.

SPAN
The span setting features a calibrated scale from .5° to 5°F. per step, to simplify field
adjustment. Where close temperatures are required, such as in process heating, the degree dif-

ferential between steps may be brought closer for close control. (This close control is not rec-
ommended for normal heating of potable water, as the contactot life will be greatly shortened.)

SENSITIVITY ADJUSTMENT

The sensitivity adjustment has been factory set to virtually eliminate the possibility of
the control to hunt.
SENSOR (TEMPERATURE)

The temperature sensor is a thermistor, which is mounted in a copper probe 3/8” o.d.

x 8-1/2" long. Probe resistance of standard probe is 1950 ohms at 72° ambient temperature.
Connect to terminals No. 1 and 2 of the 1100-B Control.

181
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. SENSOR (PRESSURE)

On steam generators, sensing is done with a (0-135 ohm) slide wire pressure control, Con-
nect to teminal No. 1 and 3 on the 1100-B Control and to the pressure sensor to produce a
decreasing resistance for increasing pressure.

WIRING

Connect black (ho) 120 VAC lead to teminal “L>’.

Connect white (ground) 120 VAC lead to terminal “N”’.

(For controls over 10 steps, the cable between master and slave(s) must be connected, and
the white (ground) connected to ‘N’ of the slave(s).

An isolation transformer is required to prevent fake triggering. Qur standard electric panel-
control circuit transformer provides the necessary isolation required. (Sec wiring diagram in
back of this manual.) -

START-UP AND ADJUSTMENT PRGCLEDURE

1. Set span at 1° (near min. on 135 ohm) or ciher desired seiting. (Span is the temperature
differential between adding and dropping a step.)

2. Set temperature or pressure control to desired setting.

3. Switch on power. Contactors will step on at about 3 second intervals. Watch tempera-
ture rise.

“As final temperature is approached, heater contactors will start dropping out. If temperature
overshoots desired setting (contactors are not dropping out soon enough to allow water temper-
ature to stabilize without going well over temperature set point), increase span slightly and
check to see that temperature then stabilizes. If temperature is reached too slowly {(contactors
drop out too early), correct by decreasing span. When stable conditions are reached, check

— - e
outlet temperature to see if it is as desired. If not, reset temperature setting.

SPECIFICATION

Input Power Requirements: 110-120 VAC./60 hertz/single phase/5 VA,
Triac Qutput: 120 VAC.
Ambient Temperature Range: 32° to 168°F.
Span Control: Thermistor Input: .5 to 59 ¥, per step
Slide Wire Input: 1.25 to 12,5 ohms per step
Controller Fusing: Power fuse 1 amp A C 7 type

FUSE SELECTION

Fuses must be selected for each step of control based on the number of contactors per
step. (See table below)

1 Contactor -- UseMDL .15 amp 3 Contactors -- Use MDL .5 amp
2 Contactors -~ Use MDL .3 amp 4 Contactors -- Use MDL .6 amp

182 5 Contactors -~ Use MDL .75 amp
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POWER WIRING DIAGRAM
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LIMIT tﬁ&*___-‘\-*j’_/ TRANSFORMER
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P-K GUARANTEE

The Patterson-Kelley Company guarantees each P-K 1100-B
Solid-State Step Controller to perform as designed. We further
guarantee all materials, components and workmanship used in the
construction of each P-K 1100-B Controller to be of the highest
quality. {f any part should prove defective within one year after
start-up, provided that start-up is performed within six months of
date of shipment, a new part will be supplied without charge {.o.b,
East Stroudsburg, Pennsylvania.

s PATTERSON-KELLEY COMPANY

. Division of Taylor Wharton Co.-HARSCO Corporation
EAST STROUDSBURG, PENNSYLVANIA 18301




No. 1774A Series

A.S.M.E. Water Pressure
Relief Valves

Bronze body relief valves for pressure
protection only of all types of hot water
heating boiler equipment. Pressure range
3G Ibs. to 160 Ibs. with corresponding
higi, BTU/HR ratings from 650,000 to
15,250,000 BTU/HR. Female inlet and
outlet connections. Sizes: %' to 2"
inclusive,

® Seat located above drain: water can't
be trapped and sediment can't foul
seat

® Non-mechanical seat-to-disc aliynment
will not stick or freeze

® Water seal of high temperature resist-
ing material isolates spring working
parts from water during relief.

:
; NOTE:
|

For recommended Temperature and Pressure Protection
| of Domestic Hot Water Supply Systems, see S-1 sheet,
:
No. Size Model Height  Length Weight
{ 174A 3/a" x 3" M3 §1g"” 212" 11/2 Ibs.
| 174A ek 5 M1 53/a" 3 3/8 Ibs.
1A 12" x 1'/a" M 83/8” 43/a" 61/a lbs
174A  1Y/2" x 1V/2" M g A" 7/a Ibs
174A A M 115/8"  6a" 133/ Ibs.
SETTINGS and RELIEVING CAPACITIES
(National Board Certified Ratings)
| BTU Steam Discharge Capacities
; Size 30 Ibs. 100 1bs. 125 lbs. 150 Ibs.
| %" 650,000 1,695,000 2,070,000 2,445,000
| i 1,005,000 2,635,000 3,215,000 3,795,000
1%" 1,865,000 4 870,000 5,945,000 7,020,000
1%" 2,020,000 5,290,000 6,460,000 7,630,000
F s 3,815,000 9,970,000 12,170,000 14,370,000

\

NOTE: We recommend No. 740 Series as best buy for hot water
space heating boiler requirements between 30 through 75 Ibs.

excessive water pressure caused by thermal
expansion of the water. However, the valve also
has an emergency BTU steam discharge capacity
if run-away firing conditions occur, but do not

; This safety relief valve is for protection against
:

}

| use for continuous steam service.

| The function of the valve is to prevent excessive
| pressures above the valve setting, but valve will
| not prevent the natural build-up of temperature
in the boiler because the valve works or. pressure
only and temperature does not affect its oper-
ation. Therefore, for domestic hot water supply
systems, to prevent excessive temperature above
212°, which might result in overheating explo-
: sive dangers, combined temperature and pressure
' relief protection is essential.

Watts self-closing combination temperature and
pressure relief valves give this protection as
described on S-1 sheet.

No. 740 Series

A.S.M.E. Boiler Safety Water
Relief Valves

Iron body relief valves with expanded
outlets for hot water space heating
boilers. Pressure range 30 Ibs. to 75 Ibs
with corresponding high ratings from
895,000 to 10,700,000 BTU/HR. This
wide range of relieving capacities pro
vides a much lower BTU per thousand
cost because this series provides a much
higher BTU rating, size for size, than
other valves on the market. Female inlet
and outlet connections. Sizes: %' to 2"
inclusive.

e Same design features as No. 174A
except for difference in body con-
struction and material

No. Size Model Height Length  Weight
740 3a" x 1" M1 55/8" 3 17/8 Ibs
740 1" x 11/a" M 14" 312" 38 |bs
70 14" x 172" M 83/a" 45/ 61/ Ibs
740 17/2"x2" M 914" 5/a 711/2 Ibs
740 s " M 115/8" 63/a" 16"/2 Ibs
SETTINGS and RELIEVING CAPACITIES
(National Board Certified Ratings)
BTU Steam Discharge Capacities
Size 30 Ibs. 45 Ibs. 50 Ibs 75 Ibs.
¥'x1" 925,000 1,245,000 1,352,000 1,886,000
1" x 1% 1,300,000 1,749,000 1,899,000 2,649,000
1% x 1%" 2,105,000 2,830,000 3,075,000 4,285,000
1%"x 2" 2,900,000 3,903,000 4,238,000 5,910,000
2" x2%" 5,250,000 7,050,000 7650000 10 760,000
NOTE: Valve settings, other than shown above, are available in 5 Ib

increments between the pressure range of 30 through 75 Ibs

S-7

Nos. 2000S - 2000

Two-Way Flow Check

Assures positive gravity shut-off when
circulator is not running. Quiet, no
chatter operation. Easily opened for
gravity circulation when necessary. Sim-
plified single unit service feature.

No. 20008

No. 2000 combines angle and horizontal
checks in one stock type. Extra expan-
sion tank connection when installed as
angle check.

No. Size Height Length  Weight
20008 34" 35/8" 3" 11b.
20008 1" 378" 334" 2 lbs
2000 3/a" 5" 47/g" 3 Ibs.
2000 1" 5" 47" 3Ibs
2009 14" 55/8" 43/a" 41/2|bs
2000 172" 634" 6" 7 Ibs

No. 20008 is furnished with a bronze body and sweat copper tons

For Additional Detailed /n/ormauf)g,, send for Folder F- TP-ASME
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: No. 70A, L70A

Tempering Valves for Residential
and Small Commercial Installations

For domestic hot water service. Automatic-
ally mix cold water with hot water from
heater, Especially recommended for auto-
matic storage water heaters to increase
draw capacity. See installation below.
Equipped with convenient adjusting dial
for easy “finger-tip" temperature control.
Heavy stainless steel springs assure posi-
tive shut-off against higher cold water
pressure differential during excessive de-
mand for hot water, thus delivering full
rated capacity. Maintenance is simple,
thermostat is easily removed and replace-
able as a unit,

Standard temperature range, 120-160°F.

No. L70A — Special model available for
low temperature range, 100° to 130°F.

@ All hronze construction
® “Perma-Fresh” finish to preserve

\I/‘)/(~'
€ pVay
(J(J/‘, : /"!’,'/-
(4 . V4G
Az, 8
/.//

No. N170, N170L 27

Tempering Valves for Large Commercial
and Institutional Installations

Watts No. N170 series Water Tempering
Valves are especially designed for use on
larger hot water supply systems requiring
dependable control of water temperature
at fixture outlets. This new series features
a unique “double thermostat design” which
combines two thermostats in ore to provide
more sensitive control and more rapid re
sponse to changes in water temperature
passing through the mixing chamber. In
addition, the operating life of the element
is vastly improved over contemporary designs
because the load is divided evenly between
the two sensing elements

Standard adjustable range, 130-180°F. For
lower tempered water requirements at or
below 130°F., specify low temperature
Modei N170L Series below.

No. N170L-Special Model available for car J
wash and other low temperature range app )
lications between 100°-130°F

® All bronze body construction with stain-
less steel disc

® Solid wall hydraulic principle thermostat

@ Interchangeable ‘c"

s assures dependable control of water
casting appearance. @ Interchangeable temnraturc’ therr:npt::::t. :Ise”i':bl,
@ Solid wall thermostat not vulnerable th'::":::::;f:'m"’ @ Thermostat controls both hot and cold all valves ]
::nt:':ilrosion. Powerful, supersensitive p‘" valves water, minimizing scalding hazard
1 ¢ R Temperature Range
emperature Range .
120°160° 100-130° ‘30;“00 m(x”oo S Height Lenath Weight
No. No.  Connections Size Height Length  Weight - 1"7'0 = ;’("L J‘f L ;W
T0A L70A Sweat 1R" 3%" 2" Ja |b. N170 N170L ; 18 4% 4% ‘t,
TOAT L70AT Threaded 1" 3%" 2%" 1 1b. N170 N170L 1Ya 1%, §" 5 lbs
70A L70A Sweat %' AW 2%" 1 Ib. N170 N170L 1% 8% 6" 8 Ibs
70AT L70AT  Threaded %" 4%"  2%" 1% b N170 N170L 2" 8% f% 8% Ibs.
ATER
/A s ’”:"'%ffs — LARGE SIZE INSTANTANEOUS, HEAT EXCHANGER
#t 1 OR CONVERTER TYPE HEATER APPLICATIONS
/%unumumu leTALLATIONS
— = | e
0T WATER BOILER ([ _° £ — e — " —
N\ TANKLESS WEATER— " %’TT ad rewao 0 ﬁ‘m(
( E* 1 | . T
AGA/ASME No N1V | oweex
™\ No.53L Pressure # 4| 'uvu: lmn»«muu.n\\ I u.{t “
1™ Rt Vi AUTOMATIC STORAGE WATER HEATERS 0 o - h0
\ *ASME  RESSURE
S * No. 36A VACUUM ) SR i T
\— / RELIEF VALVE W 4 :&Il?lhrﬂ‘ ! | STORAGE TANK \
LI T — cf ’
Cuzck Valve off feom ASME Prossure
] We recommend this simple, quick installa-

tion to eliminate unnecessary labor and
fittings. Position of valve permiis easy,
| visual adjustment.

*Balancing valve should be installed,
in cold water line to tempering
valve, as shown to compensate for
pressure drop through heater.

Hot Water fed direct to appliances, pro-
viding Two Temperature advantage

l Felief Valve must ‘. «d

NOTE:
pressure fluctuations
ject to water pressure fluctuations
valve should be installed
resentative concerning information on pressure equalizing
valves

A Tempering Valve cannot compensate for rapid
Therefore, where the system s sub
a pressure equalizing
Please contact your Watts Rep

The Watts Tempering Valves described should not be used to provide “anti-scald” or “anti chill” service because of
system pressure and temperature variations beyond its control. Watts Tempering Valves are .'ot designed to compensate
for system pressure fluctuations and should not be used where more sophisticated pressure equalized temperature
controls are required to provide anti-scald performance

For Additional Detailed Information, send for Folder F-N170

185

PRINTED IN US.A

all




T TR R

o o T B b - B
R 'Y
NON AUTOMATIC [ B
cmeorr wrermupren L1 ¢ "' L3
~| sovzwoie cocx () A
tovoc (¥ ) 8K ) o 4 4 !
' 1
FC.BOARD ® Y S N
Wi 8us BARS( F) Voo
- 1
3 I
R | ]
o
LOW WATER % rwav* 1 LI
CurofFF(FL) swircH (L) :
. _ coit .
: " )@ e | |T 3]
$ PRIMARY HI~LIMIT R ax \
3 r'srar( £ )( £ )r'srar r_1 TRANSFORMER
] PE.Sw (F)
;, | “213 2‘3 !vmls (F) GENERAL DATA
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k+ p-x mooe | y = 600 v. 2-ToTAL KW INPUT_B0O
) CONTROLLER ( F ) 1 3-TOTAL RATED LOAD §3.94 AMPS,
| 77 > 4 $ 4 4-N%. OF CONTACTORS _2
1 W 5.-N% OF CONTROL STEPS _
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c Ht @
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\ B8R @ conracrors— 9 ¢ ¢ ! il ¢ ON WIRING GOOD FOR 73°C.
ro — T oy (F) (t67°F) & Fomr 125% oF
SaNSox (- L 2 D) RATED LOAD) ™2 MCM
123 1 ™ @ - 4-HEATER OUTLET TENR 85°F
| 1 P2
‘ N JUMP K4 TO 7 WHEN BOTHN HEATING ELEMENTS
SWITCHES ARE NOT FURNISHED L
“F-INSTALLED & WIRED By P-K. CO. COLOR CODE HEATING ELEMENT, P-K.|TYPICAL HEATER CIRCuIT| TYP WIRING DIA. FOR AKD
NELNOT FURNISHED 8Y R-K. CO. |R -~ RED |OR-ORANGE | REPLACEABLE BLADE |SNOWN USING Two (2] [/NITAVTRNnZ0ws WATER MTA)
“FL*-FURNISHED LDOSE BY R-K. CO.|WH- WHITE|YE-YELLOW | COPPER SHEATH i30® |CONTACTORS, aDOITIoNAL THE ""‘{3?;’20,“;’55};}5} co.me |
FOR FIELD INSTALLATION. 6K - BLACK | BR-BROWN | FLANGE DESIGN OELTA | CONTACTORS 8 sTePs Te—cymiT . —— 5496838
GR -GREEN | PU-PURPLE | WIRING ARRANGEMENT | MAY BE ADDED TO o '
ZEV. Poe oiSme D G/i9ps | 8L-BLUE |TN-TAN WATT DENSITY-350/@"|suir sPeciFications., tase=i] =~ |—~~A93293"]
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This drawing on the Instantaneous Electric Water Heater,
Horizontal has been deleted because of reproducing re-
strictions. For information on the electric water heater

} L gogtact Patterson-Kelley Company, East Stroudsburg, PA
. 8301.
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‘ LIMITED WARRANTY
A. O, Smith Corporation, the warrantor, extends the following LIMITE WARRANTY to the owner of this water heater:

1. THE TANK
I¥ the glass-lined tank in this water heater shall prove upon examination by the warrantar to have leaked due to natural corrosion from potable water therein, dur-
ing the tirst TEN years after initial instailation for residential pirposes, the warrantor witl supply a complete new water heater of equivaient size and current
modei.
a. This warranty on its tank is reduced to THREE years when the water heater has been used for commercial, institutional, industriat or other non-residential
purposes.
b. The warranty on the replacement water heater will be limited to the unexpired term of the original warranty.

2. ALL OTHER PARTS

It within ONE year after initial instaliation of this water heater, any part or portion shatl prove upon examination hy the warrantor to be defective in material
or workmanship, the warrantor will repair or replace such part or portion at its option,

3. CONDITIONS AND EXCEPTIONS

This warranty shall apply only when the wator heater is installed in accordance with tocal plumbing and buitding codes, ordinances and regutations, the printed
instructions provided with it and good industry practices. in addition, a temperature and pressure relief valve, certified by the American Gas Association, must
tave been instatled. .

a. This wamranty shall apply only when the heater 1s used:
{1) at temperatures not exceeding the maximum setting of it thermostat;
(2) at water pressure not exceeding the working pressurc shown on the water heater;
{3) when filled with potable water, free to circulate at ali times and with the tank free of damaging scale deposits;
(4} i a nor-corrosive and non-contaminated atmosphere;
(5) in the United States, Its territories or possessions, and Canada,
b. Any accident to the water heater, any misuse, abuse (including freezing) or alteration of it, any operation of it in a modified form, or any attempt to repair tank
leaks will void this warranty,

%» SERVICE ond REPAIR EXPENSE

Under this limited warranty the warrantor wili provide only a replacement water heater or part thereof. The owner is responsible for all other costs. Such costs
may tnclude but are not limited to:

a. Labor charges tor service, romoval, repair, of reinstallation of the water heater or any componient part;
b. Shipping, dativery, handling, and administrative charges for forwarding the new water heater or replacement part from the nearest distridutor and returning the
claimed dofcctive heater or part to such distributor.

c. Al cost necessary or incidental for any materials and/or permits required for installation of the replacement heater or part.
5. LIMITATION ON IMPLIED WARRANTIES

implied warranties, inciuding any warranty of merchantability imposad on the sale of this heater tinder state law are limited to one (1) year duration for the heater
or any of its parts. Some states do not atlow limitations on how long an implied warranty lasts, so the above limitation may not apply to you.

6. CLAIM PROCEDURE

Any claim under this warranty should be initiated with the de aler who sold the heater, or with any other dealer handling the warrantor’s products. If this is not
practicahle, the owner should contact:

Uu.5.¢ s except Calitornia Catifornia Customers ONLY Canadian Customers

A. 0. Smith Corpnration A. Q. Smith Corporation A. O, Smith Corporation

£. 0, Box No. 23 33375 Central Avenue P.0. Box 310 - 768 Erie Street
Kankakee, {linois 60903 Union Gity, Califormia 94587 Strattord, Ontario NSA 673
Telephene: (815) 933-8241 Telephone: (415) 489-4274 Telephone: (519) 271-6800

a. The wartantor witl only honor repiacement with identical or similar water heater or parts thereof which are manufactured or distributed by the warrantor.
b. Deater replacements are made subject ta in-warranty validation by warrantor,
7. DISCLAIMERS

NO OTHER EXPRESS WARRANTY HAS BEEN OR WILL DBE MADE IN BEHALF OF THE WARRANTOR WITH RESPECT TO THE HEATER OR THE INSTAL-
LATION, OPERATION, REPAIR OR AEPLACEMENT OF THE HEATER. THE WARRANTOR SHAL.L. NOT BE RESPONSIBLE FOR WATER DAMAGE, LOSS
OF USE OF THE UNIT, INCONVENIENCE, 1.055 OR DAMAGE TO PERSONAL PROPEATY, OR OTHER CONSEQUENTIAL DAMAGE. THE WARRANTOR
SHALL NOT BE LIABLE BY VIRTUE OF THIS WARRANTY OR OTHERWISE FOR DAMAGE TO ANY PERSONS OR PROPERTY, WHETHER DIRECT OR
INDIRECT, AND WHETHER ARISING IN CONTRACT OR IN TORT.

a. Some s'ate$ do not allow the exclusion or limitation ot the incidental or consequentiar damage, so ihe above limitation or exclusion may not apply to you,
b. This warranty gives you specitic legal rights, and you may aiso have other rights which vary from state to state.

Full in the following for your own reference. Keep it. Registration is not a condition of warranty. The model and serial number are found on the heater’s rating
piate.

Model No. Serial No. Date Installed
Peator's Namo FRaamith
{2 . — ¥
R LELEIRIET S NON NS
Dealer's Address: PhoneNo. .
C ONSUMER PRODUCTS CIVISION
City and State: Zip KANKAKEE, ILLINOIS

KEEP THIS WARRANTY AND MANUAL POSTED ADJACENT TO THE HEATER FOR
FUTURE REFERENCE WHENEYER MAINTENANCE, ADJUSTMENT OR SERVICE IS PART NO. 41858
REQUIRED,

PRINTED IN U.S.A, 3521 177 Supersdes 41575
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INSTALLATION OF PUOR QUALIEY

The heater must be instalied in accordance with local
codes and utility company requirements. In the ab-
8@ of local codes or utility company requirements
the heater must be installed in accordance with the
National Electrical Code. The heater is equipped with
one of the following circuits and is identified by num-
ber on model and rating plate. The wiring diagrams
show factory installed internal wiring to meet local
utitity requirements. The illustrations show typical in-
stallations. An approved témperature and pressure re-

The heater should be located in an area where leakage
of the tank or connections will not result in damage to

c-2 *AS
TWC WIRE CIRCUIT FOR SINGLE TWO WIRE CIRCUIT FOR NON-
ELEMENT NEATERS EQUIPPED SINULTANEOUS OPERATION, HAS
WIT: HIGH LIMIY CONTROL SINGLE HIGH LINIT CONTROL
JUNCYION BOX JUNCTION BOX
{ RED | t RED
BLACK BLACK J

HIGH

LINIT % i
SINGLE “HROW
THERMOSTAY

RED BLACK

DOUBLE THROW
THERMOSTAT

ELEMENT

* WUST NOT BE CONVERTED !
70 SIMULTANEOUS OPERATION Jhemmorrne
IF TOTAL WATTS/HR. INPUT
ex{:‘seos

6240 @ 208 VOLTS
J200W § 240 YOLTS BLAC
9300 § 277 VOLTS

1 WHITE FOR 120V AND 277V

YELLOW BLUE,

|
g

:

:
:

ELEMENT RED

ELEMENT

NERTICAL MODELS

FUMD TLECTRICAL
SWPPLY duITCH
on 10 CAL meRILS

REPLAUL INIPRING RIPPLE
SITH M9 PLUC

U . "

7 saTER
PPLY PiRL

L]

RELIEF VALVE
OPENING MAY
BE ON TOP OR
S10E OF HEATER

FIGURE 2

COLD wATER
INLET Lime

ALLKP vaLvE

LECTMCAL
URCTON BRE

"
-~ L

N\

N
ACCELS PARILY

8.4
TWO WIRE CIRCUIT FOR SIMULTANEOUS FOUR WIRE CIRCUIT ARE Si¢* TANEQUS
OPERATION, HAS SINGLE HIGH LIMIT

the area adjacent to the heater or to lower floors of the
structure,

When such locations cannot be avoided, a suitable
drain pan should be installed under the heater.

Such pans ¢liould be at least two inches deep, have a
minimum length and width of at least two inches greater
than the diameter of the heater and shou!ld be piped

to an adequate drain.

Drain pans suitable for these heaters are available
from your distributor or A. O. Smith Product Service
Div., 7250 S. Cicero Ave., Chicago, |ll. 60629.

8.7 A7
FOUR WIRE CIRCUIT FOR NON.

OPERATION, HAS DOUBLE RiGn LIMIT SIMULTANEQUS OPERATION. HAS

CONTROL CONTROL TWO HIGH LIMIT CONTROL. THIS
CIRCUIT PERMITS OFF.PEAK
METER USAGE.
JUNCTION BOX JUNCTIOH BOX JUNCTION BOX
USES TWO
t RED ELECTRICAL
BLQCK t RED t RED SERYICES SLUE
3 sLAck 1) YELLOW |
HIGH 5 BLACK 1 reb
LinT 4 HIGH HIGH
- LT x LINT
pu—
SINGLE THROW @ _-’
THERKOSTAT SINGLE THROW DOUBLE THROW Q BLACK
THERMOSTAT THERMCSTAT BLUE
ELLOW BLUE 2 év.
YELLOW
BLACK | ELewent ELEMENT
ELENENT BLACK, WHITE
RED
1
SINGLE THROW HIG 3 3
THERNOS TAY ulug _ HIGH
4 LIMT x
BLACK ] RED
SINGLE THROW
- a'::;som"%
LEMENT
BLACK WHITE BL[;(
1 ELEMENT
FIGURE ELEMENT
L o FUSED ELECTAICAL TABLE TOP MODELS
WAPLY SHILCH ————
[ CAPACITY
1 | poMeNs 1ons [30 GAL, | 40 GAL. | 50 _CAL
i 7178133 9/16 |33 &7
[ 8. 120 _ 2 172
‘h 3 22 F I
)2 [) 3 3 [
ALL DINENSIONS IN INCHES
COLO WATER :
WOt WATER INLET REWOVE FRONT PANEL TO GAIN ACCESS. 10
suTLEY /él 4" THREADS ONALN YALVE OR CONTROLS. SEEPAWEL
3/4* THREADS J REWOVAL"FOR DETAILS.
conmui 1 —"T0P VIEW \ Gppen cLEnExT colo waren
HOT WATER
“T & P RELIEF YALVE
(NOT_FURNISHED) et outLey
T [ Lo e
-4
e s e 14| — w-—--:»A
urrER - .
E//'num :
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e N |
Tee
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;:3“. : I{
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ON 120 GAL. MODELS:

Remove shipping nipple {on 120 mode! anly),

in top center of heater and install pipe plug. It
this opening is to be used for temperature and

pressure reliet valve, install pipe plug in side

opening.

PANEL REMOVAL FOR TABLE TOP MODELS

The drain valve, electrical components and wiring
leads are situated behind the front panel. The follow-
ing describes the method of removing the tront and
top panels,

1. Turn off the electrical supply to the water heater.

2. Remove screw at bottom of front panel and using
the finger catch at the bottom, pull panel outward.

3. Lower front panei to clear top panel and remove.
Wiring leads are now visible.

4. To expose electrical componenis, fold aside the
insulation to uncover the components bshind their
electrical barriers.

5. Top panel may be removed by removing screw and
hook under front edge of top panel. Slide panel
toward front of heater,

RELIEF VALVE

install temperature and pressure protective equipment
required by locai codes, but not less than a combina-
tion temperature-and-pressure-relief valve certified as
meeting the requirements in the Listing Requirements
for Relief Valves and Automatic Gas Shutoff Devices
for Hot Water Supply Systems, ANSI 221,22, by a na-
tionally racognized testing laboratory that maintains
periodic inspection of production of listed equipment
‘or aterials. The valve shall be installed so that dis-
charge water from the valve will not contact any live

e ectrical part or cause water damage. The drain line
connected to this valve shall be full size and terminate
near a suitable drain. The discharge opening must not
be blocked or reduced in size under any circumstances.
Omission or improper installation of the temperature-
and-pressure relief valve voids the manufacturer's war-
ranty and liability.

OPERATION

CAUTION

Do not operate the heater without installing an ap-
proved temperature and pressure relief valve in the
reliet valve opening of the heater.

Ground the heater to quard against electric shock
from the heater or water system.

Never uperate the heater without tilling with water per
the FILLING instructions, Fallure to do so will dam-
age internal paris.

FILLING

1. Close the water heater drain valve by turning hand-
wheel to right (clockwise).

2. Open a nearby hot water faucet to permit the air in
the system to escape. :

3. Fully open the cold water inlet valve allowing the
heater and piping to be filled.

4. Close the hot water faucet as water starts to fiow.

5.

-3

TEMPERATURE REGULATION

Each heating element operates under the control of a
thermostat which is factory set at 150°F.

This setting has proven tc be most satisfactory from
the standpoint of operaticnal costs and household
needs. The thermostat(s) can be adjusted to provide a
warmer or cooler water temperature, contact your dealer
or utility company.

A non-adjustable high temperature timit control which
is designed to shut oft when excessive water tempera-
tures are reached, has been installed. The high limit
must be reset manually when it operates. Because the
high Iimit operates only when abnofmatly high water
temperatures are present, it is important that your
dealer be contacted to determine the rcason for onera-
tion.

DRAINING

If the heater is to be shut down and exposed to freez-
ing temperatures, it must be drained. Water, if left in
the tank and allowed to freeze, wil! expand and dam-
age the hecater.

1. Turn off the electrical switch and cold water inlet
valve,

e A hose must be connected to the drain valve to
carry the water away.

2. Open a nearby hot water faucet and the heater drain

valve .

o Be caretul to grasp the drain valve haadle in
such a way that the hand will not be exposed to
hot water.

3. The drain valve must be left open during the shut-
down period. '

e To restart heater, refer to the foregoing FILL-
ING instructions.

13

CHEMICAL VAPOR CORROSION

Water heater corrosion and component failure can be
caused hy the heating and breakdown of airborne chem-
ical vapors. Spray can propellants, cleaning solvents,
refrigerator and air conditioning refrigerants, swimming
pool chemicals, calcium and sodium chloride, waxes,
and process chemicals are typical compounds which
are potentially corrosive. These materials are corro-
sive at very low concentration levels with little or no
odor to reveal their presence.

Products of this sort should not be stored near the
heaier. Also, air which is brought in contact with the

- water heater should not contain any of these chemicals.

If necessary, uncontaminated air should be obtained
from remote or outside sources.

MAINTENANCE

Electrical water heater maintenance consists of clean-
ing the tank and removing lime (or scale) from the heat-
ing elements in hard water areas. Your dealer should
be contacted for element cleaning. In some instances
a hissing sound may be heard as the scale builds up.
This noise is normal.

‘To assure long life and efficiency, the water heater
tank must have a small amount of water drained period-
ically.

Periodically the drain valve should be opened and the
water aliowed %o run until it flows clean. This will

Turn on the electrical switch to the water heater.lgo help to prevent sediment buildup in the tank bottom.

B T L R e

by




T L e S = o - e

Periodicaily the temperature and piessure relief valve
shouid be checked to insure that it is in operating con-
dition. Liit the lever at the top of the valve several
:Imos until the valve seats properly and operates
reely.

CAUTION: The water passing out of the vaive during
this checking operation may be extremely hot. '

CHECKLIST .

Before contacting your dealer, check the water heater
to sve if the apparent malfunction is caused by some

external fault. Consulting this checklist may eiiminate
the need for a repair call and restore hot water service,

NOT ENOUGH OR NO HOT WATER

1. Be certain that the water heater electrical switch
Is turned to ON position.

» In some areas an additioral special meter, con-
troiled by a timer, is used to govern the p_riods
electricity Is available. If the heater operates
on a timed electrical circuit, recovery will be
limited to certain hours.

2. Check for loose or blown fuses in the water heater
circult.

3. if the water has been excessively hot and is now
cold, the high temperature limit control may have
operated. To restore service, contact your dealer
or utility company.

» Refer to TEMPERATURE REGULATION sec-
tion.

4. The storage capacity of the heater may hava been
exceeded by large demands of hot water.

8. !f the heater was installed when incoming water

! temperatures were warm, colder incoming tempera-
tures will create the effect of less hot water.

8. Look for leaking or open hot water faucets.

WATER IS TOO HOT
1. Refer to TEMPERATURE REGULATION section.

WATER HEATER MAKES SOUNDS

1. Lime or scale has accumulated on the heating ele-
ment(s) causing a hissing sound.

e The noise is normal although the element(s)
should be cleaned. Your dealer should be con-
sulted for this service.

WATER LEAKAGE IS SUSPECTED

1. Check to see if the heater drain valve is tightly
closed.
2. The apparent leakage may be condensation which
forms on cool surfaces of the heater and piping.
3. If the outlet of the relief valve is leaking it may
represent:
e Excessive water pressure
e Excessive water temperature
e Faulty relief valve
¢ Excessive water pressure is the most common
cause of relief vaive leakage. It is often
caused by a ‘‘cicsed system’'. A check valve
in the inlet system will not permit the expanded
hot water volume to equalize pressure with the
main. A relief valve must release this water or
the water heater or plumbing system will be
damaged.

When such a condition is encountered, local
codes or inspection agency should be consulted
to determine which system is acceptable in your
area. These may consist of:

e Installation of a second relief valve with lower
setting than the primary safety relief valve.

e An expansion tank of suitable pressure and pro-
vision to avoid water logging.

e Removal of the check valve.

IF YOU CANNOT IDENTIFY OF CORRECT THE
SOURCE CF MALFUNCTION:

1. Place the water heater electrical switch in the
OFF position,

2. Close the cold water inlet valve to the heater.

3. Contact your dealer.

WARNING! DO NOT ATTEMPT TO OPERATE HEATER WITH COLD WATER INLET VALVE CLOSED.

ST
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No. 1L - 1XL ’
' Size
Self-Closing T & P Relief Valves

A compact, economical design for water heaters "
up to 15,000 BTU/HR. Provides both pressur:
and temperature relief protection. No. 1L fur-
nished with test lever and short thermaostat for
installation directly in tank tapping. No. 1XL
has test lever and extension thermostat for
installation in hot outlet line. Male infet and
female outlet, Pressure range 75-150 Ibs. Standard
settings 125 and 150 !bs. Temperature relief
210°F. Also avaijable with 8" extension triermo-
stat at small extra cost. Specify No, 1XL-8.

All bronze Hody
Stainless steel spring

o The:mostat is positive, accurate and proven,
exclucively designed and manufactured by

Woatts,

AR R ank i

ANS 221 22 DESIGN
CERTIFIED by A.G.A,
and C.G.A. LISTED

-

No. 10L - 10XL — Same as above except %" size

to meet A.S.M.E, requirements.

AGA Temp.

Height (Less Steam Rating
No. Size Thermostat) Width Weight BTU/HR  Model
118 2" 32" 178" Sia ib. 15,000 o
1XL 12" 312" 178" 3alb. 15,000 M6
1XL-8 2~ 32" 178" s lb. 15,000 M6
10L 34" 312" 17/a” 5/alb. 90,000 M4
10XL 38" 32" 178" 3/alb. 100,000 M4
10XL-8 3a" 312" 178" 7slb. 100,000 M4

Natts ANS 22122 cernfed sonadjusteble temperstuie ord grosue
ehief valves are necessary 1o :meet e tablished water heater safety

standards such as AGA, UL, FHA, Milntary Spec MIL Y-12612C and

various reqional, state and local codes.
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BLUE RIBBON MODREL
No. 100X

%' Size

Self-Closing T & P Relief Valves

Watts Blue Ribbon Model Na. 100XL is identical to
No. 10XL, except it features; A UNIQUE
THERMOSTAY WITH SPECIAL THEAMO BONDED
(NON-METALLIC) PROTECTIVE COATING.

The feature forms a highly protective dielectric barrier
which isolates the copper thermostat from the heated
water to prevent accumulations of mineral deposits
and galvanic corrosive action. This important hreak-
through dramatically extends the effective life of the
valve by overcoming problems created by adverse
water conditions.

No. 120XL has test lever and extension thermostat.
Also available with 8 extension at small extra cost,
specify Na. 100XL-8. Male inlet and female outlet.
Temperature Relief - 210°F, :

o Al hronze Body
® Stainless steel piing

o Thermostat .vith special protective vodting.

e PP
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N
ANS 221.22 uesx&j)
CERTIFIED by A.G.A.~
and C.G.A. LISTED

—
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AGA. Temp.

Height (Less
No. Size Thermostat) Width Weight

Steam Rating
BTU/HR

100XL  3/a" 32" 178" 3laib,
100XL-8 34" 3y2” 178" s ib.

100,000
100,000

M4
M4

NOTE: All extension types can be specially furnished with various

length extension thermostats above 8'' at extra cost.
Example: 10XL-11 {without coating).

No. 210 MODEL m2

Temperature Gas Shutoff

Provides protection for gas water heaters against
overheating by shutting off the gas supply.
Sizes: tank connection, %' muje; gas con-
nection, %' female. Shuts off gas supply 2
water temperature of 210°F, :

o All hronze ranstruction

e Thermostat teleases wnap acting spring latch
to close valve at a defimte contolled
temperature

e Disc to metal seating aswares positive seal
for shutting off gas to the burner in event
of high water temperature conditions

o Shuts off all fuet to the water heater, as
Woas entirely separate from the regular
oprrating controls

ANS 221.22 DESIGN
CERTIFIED by A.G.A.

t

!

Liquified
Height {Less Natural  Petroleum
No. Thermostat) Width Weight Gas Gases
2103 KA 24" 11b 150,000 243,000
2105 3" 2" 11, 150,000 243,000

NOTE: Sce AG A Directory for adjustment tactars when used with

Mfy Mixed and L P Gas-Air mixtures

. against both excessive temperature and

. discharge in greater volume.
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IMPORTANT INFORMATION

coLp

e

T & P RELIEF VALVES —
All T & P relief valves are for protection

pressure; and if either of these con-
ditions develop in the system, valve will
open and discharge water. If valve
relieves from thermal expansion pres-
sure build-up, the valve will drip slowly.
If the valve relieves from excessive
temperature build-.up, the valve will

Therefore, the valve is performing its
duty to keep the system safe. As a
result, a drain pipe must be installed to
avoid scalding and water damage; and
the drain pipe should pitch downward
from the valve and run to a safe place
of disposal. When approved by local
authaunties, 150 1bs. pressure relief
setting is recommended in accordance -
with fatest allowable pressure standards
for gas and electric water heaters.

HEATER

Model & ;

PN LX 7T PN 7

o st e
e For apim e

i

ki
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R #575- PRIER BRASS MANUFACTURING CO.
PARTS LIST FORC-132 & C-133 i!YDRANTS PRIORTO 1974
2-12
.ORI’\?‘fj 577

« VATE IS
OF PouR QUALITY

Y x % x " Brass Washer...............

: #2-11

#2-1 Head Casting .............cccccene 12 W f Ball 7

#2. 2 Valve Body for C-132........ #2412 % Half Ball. oo

#2- 2P Valve Body for C-133........... #2-13 906 x .256 x " Washer ... ...

#2-3  Worm Casting .....cooevenerennnn. #2-14 V4" Washer Nut .......... e

#2- 4 V' Pipe ... ... ... #2-15 90 Degy. Brass Elbow..,.......ccccovininis

#2- 5 1%“ Hex Shoulder Nut............ #2-16 1" Hex Elbow Coupling Nut..............

#2- 6 Worm Stem ..., #2497 L Key Handle -

#2-7  Packing Nut ....coooviiinnnnn . Oose Ray HANGI® . ooreimmeereneecnneass
7 #2-8  Packing ... .o #2-18 Nylon Seat .........ccocvvvniiinnieninieiennes

#2- 9 Worm Assembly Nut.......... #2-19 Cast Brass Loose Key Hondle............

#2110 % Brass Rod...........ccovervinn. #2-20  Seat Washer Assembly _.......ccoveemvvensssssssnnn

PARTS LIST FOR C-132 & C-133 HYDRANT (NEW STYLE)

#4-1 HEAD CASTING..........
#4-2 VALVE BODY.............

#4-4 PIPE..................

#45 WORM STEM............
#4-6 ORING.................
#4-7 THRUST WASHER .. ......

#4-8 RETAINER SEAL .........

#4-9 BUSHING NUT
#4-10 HANDLE
#4-|] CONTROL ROD

. ##4-12  PLUNGER

#4-13 NYLON SEAT
#4-14 NUT
#4-15 ELBOW
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11. CHEMICAL FEEDER

PROJECT:

CITIZEN'S MUTUAL SAVINGS & LOAN

LEAVENWORTH, KANSAS

MECHANICAL CONTRACTOR:

NORRIS BROTHERS, INC.

LAWRENCE, KANSAS

SUPPLIERS:

WESTERN CHEMICAL COMPANY
1345 TANEY
NORTH KANSAS CITY, MISSOURI 64116

OPERATION, MAINTENANCE AND PARTS LIST

ITEM:

WESTOMATIC 210
COOLING WATER CONTROL SYSTEM
CHEMICAL TREATMENT
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HANDLING AND MTXING OF CHEMICALS ’

GENFRAL
?Omlﬂﬂ ALL DRUM LABELS AND CAUTIONS,
FOLLOW ALL SPECIAL INSTRUCTIONS.

l. Store chemicals in cool, dry area,
particularly away from dampness and
heat.

2. After trcecatment is taken from drums,
replace drum bungs on liquids and
close plastic liners on powders to
prevent evaporation of liquids and
caking of powders.

3. Never mix undiluted concentrated chem-
cals (liquids or powders) for feeding
to systems. They may not be compat-
ible in.concentrated form. Follow
proper mixing procedures.

a. To dissolve powdered chemicals~-
add chemicals to water (DO NOT
ADD WATER TO POWDER), while stire
ring or agitating. Be sure that
at least as much water is us~d
for quantity of chemical used as
instructed to insure complete-
dissolving of pcwders. Stir until
powder is completely discolved.

b. When diluting liquid chemicals,
.add the liquid chemicals to water.

c. Where liquids and powdcrs are fed
- together, dissolve.powdered chem-

icals in water prior to adding to
the feed tank. This prevents the
undissolved powders from going
through the pump and causing un-
timely and costly pump repair and
general maintenance.

4. The best available water should be used
for dissolving and diluting chemicals--~
condensate or good soft watcr is pre-
ferred to hard watex.

5. Frequent mixing of feed solutions of
chemicals is preferred over large
batch mixes to keep the chemicals
stable in dilute form. This also al-
lows for prompt adjustment of chemical
quantities in the feed mixtures as is
found to be necessary by regular con-
trol tests,

6. Do not attempt to mix and feed chem~
icals unless they are known to be
compatible or instructions indicate
they are to be mixed in the same sol-
ution tank.

(9/175) 195

SPECIAL PRECAUTIONS

Some of the chemical products provided in
your treatment program may be alkaline or
acid in character,

The particular products are identified in
the Treatment section of this manual, and
their containrers have been marked with
precautionary labels.

Always follow these special precautions
in the use of these chemicals:

Handling

~ Handle with care and respect.

- Avoid splashing, spilling.

- Avoid contact with eyes, skin or
clothing.

Use goggles, gloves and protective
clothing.

Mixing
General

- Do not attempt to mix and fced
chemicals unless they are known to
be compatible or instructions indi-
cate they are to be mixed in the
same solution tank.

Alkaline Only

- Powder Form = A solution of the
powder is to be made up by adding
the matcrial gradually to clean,
cold water contained in an open,
steel vessel, at a strength no
greater than 1 lb. per gallon. Add
the powder with constant stirring.
Since this material contains caustic
soda, proper precautions should be
taken to avoid contact of the powder
or the solution with the cyes, skin
or clothing.

Equipment

- Be sure that the pump, solution con-
tainers and accessories (if not pro-
vided by Western) are suitable for
handling alkalines.

I-02-007
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Jleavenworth, Kansas

B $308 TANEY, 0. 8. 00X 1410, NOATH KaNZAS CITY, M.420u 14106
. PONL; 914) 042 0300

COOLING WATER TREATMENT CONTROL
INITIAL START UP AND '

. INTERPRETATION AND ADJUSTMENT 6/20/78

FOR Open Tower System

Estimatad Control Limits Control
Product Daily Doaage+| . = mg/l Test
CWT #298 1 pint "1 Blue Color (3-6) Blue Color Comparatdr
Cycles of Concentration 5. B 5 x raw Chloride

Solution Preparation:* Befare preparing solutions read carefully all
Product Information sheets and the information on Mixing and Handling
- 0f Chemicals. '

Mix 10 times the above daily dosages into 50 gallons of
water. Set equipment controls to fced 5 gallons per day.

Equipment Settings:* gee operating instructions for component settings
on WESTOMATIC Model 210 System.

Test Frequency: Recommended once every 8 hours of equlpment operation
(minimum of once per day):

Cycles of Concentration: Defined as cooling water chloride divided by.
raw water chloride (can be controlled by other tests). The control
limits stated are maintained by the regular bleedoff schedule. 1If
results are above limits increase blcedoff; if belew limits decrcase
blecdoff. If adjustment in blecdoff is required, picase consider
effects on chemical dosage control.

Chemical Dosage Control: The dosages indicated above are estimations of
- the requirements for your system. This may have to be adjusted
in actual operation to maintain the Control Limits qPGlelOd Ad-
justment can be controlled by varying chemical feed equipment setting
or actual solution strengths.

* Where this information has not been filled in, there was insufficicent
data in our files to properly determine it. Please use the space pro-

" wvided to record your actual operational data.

. e - o ' -01-009R1
(4/75) o 196 Lo T




TR T e — I S T e o« — 2w

\V/ —— Rty T e .. e

1508 TANSY, P, B, BOU 1455, NORTH KANLAS LTV, MESOUN 80090
PNONE: B19) 0420060

PRODUCT INFORMATION
FORMUIA 298-MULTIONIC COOLING WATER TREATMENT
USE:

Non-chromate scale inhibitor, corrosion inhibitor and anti-
foulant. U.S.D.A. approved.

APPLICATION:

Mixing: May be fed full strength direct from shipping
container, or may be diluted with water and
fed from solution tank. See INITIAL START UP
page.

Feeding: Continuous feed by chemical feed pump, in pro-

portion to make up, is required.

Egquipment: In concentrated form, this product is corrosive
and suitable pump trim, solution tank, and chem-
ical feed lines must be used.

CONTROIL:

Use Blue Color Comparator. Test, adjusting treatment feed
rate so that color of the tower water is between the color
of the two standards. If the tower water sample color is
darker than the 3.5 mg/l standard reduce feed rate. If
lighter than the 2.5 mg/l standard, inc¢rease feed rate.
Filter sample first if off color. :

NOTE :

This product cannot be used if chlorine or other oxidizing
biocide is used, e.g., chlorine, hypochlorite, or Western
601, 602, or 603.

If system has large amounts of rust present when formula
298 'is started, the iron oxide may temporarily destroy the
blue color. If this happens feed treatment at estimated
dosage rate (shown in Initial Start Up page) for 2 to 3
weeks. During this time, the blue color should appear in
the tower water, and feed rate can then be adjusted on the
basis of the Blue Color Comparator test results. DO NOT
OVERFEED TREATMENT DURING THE FIRST 2 OR 3 WEEKS IN AN
ATTEMPT TO GET COLOR UP TO PROPER LEVEL,

(8/76) 1-32-058
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. Blue stains from treatment can be removed from skin,
clothing or equipment by use of a 1:10 dilution of
ordinary (5-6% Sodium Hypochlorite) laundry bleach
with water. :

SPECIAL PRECAUTIONS:

Handle as an acid.

Avoid splashing or spilling.

Avoid contact with eyes, skin or clothing.

Wear goggles, gloves and protective clothing when handling.
Do not store at 32° F, or below.

Not for potable or internal use.
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GENERAL TESTING INSTRUCTIONS

GENERAL

Instructions in this section are as brief
and concise as possible to simplify teste
ing. For thig reason there are many
testing procedures, aids, and policies
that are tco numerous to list here. The
following list of General Testing Instruc-
tions are to assist you in more accurate
testing and to save time. Accuracy is of
the uppermost importance aud with testing
speed will come with accu.acy.

Glassware and test equipment should be
kept clean at all times to prevent er-
rors in testing. ‘

Reagents and solutions should be kept
tightly closed excépt when using and
care should be taken to prevent contam-
ination or mixing of any kind.

Tests should be completed as rapidly
as possible as indicators sometimes
fail if excessive time is required.

INSTRUCTIONS FOR PROCURING SAMPLES

Size of Sample

Quantities used in testing should be
measured carefully to prevent errors. .
Larger test samples normally provide
more accurate answers as there is less
multiplication or error. For low buf-
fered solutions such as condensate, a
full sample, 50 ml. should be used.

Full samples should always he used for
Cooling Water Tests, for Raw Water (city,
well, etc.) Tests and on Softener and
Dealkalizer Tests.

Special care should be given Automatic
Burets.

&. Stopcocks should be Iubricated but
not excessively.

b, Tips should be kept clean to prevent
slow flow. ' '

. €+ Silver Nitrate Buret will get stained

black and be hard to read. It can be
cleaned by filling reservoir with
clorox (bleach) soluticn, pumping
Buret full and letting stand over-
night. Be sure to flush thoroughly
with fresh water, then distilled
water prior to refilling with Silver
Nitrate. )

Some reagents in test kit require handling
with special caution. (All should be han-
dled with care).

-

.(9)75)
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a. Concentrated Sulfuric Acid, Concentrae
" ted Hydroch'oric Acid, Concentrated
Stannous Chloride and Buffer Solutions
are all very strong acids or alkali
solutions that will destroy skin
tissue, clothing, etc.

b. Silver Nitrate and Hardness Indicator
produce stains very difficult to remove
and Silver Nitrate stains are slow to
show up -- especially if sgpilled or
splashed on the skin,

Filter paper retention is directly related
to its filtering speed. For some tests, a
more retentive filter paper would be de-
sirable than for other tests, due to fine~
ness of suspended solids.

BOILER WATER:

(steam Boilers or Hot Water Boilers)

The purpose of a boiler water testing is
to obtain a true picture of the chemical
and physical character cof the boiler
water itself, therefore, the sample tak-
en for analysis must be representative of
the water within the boiler. Improper
sampling may lead to false or misleading
results,

When to Sanmple

Time of sampling is of paramount impor-
tance. The best time is just before the
boiler receives its bottom blow, for at
this time the concentrations are highest.
If treating chemicals are slug fed at in-
tervals such as once per shift or once per
day, proper sequence is:

sample, Test, Blowdown,
Then Add Treatment

Where to Sample

Samples of boiler waters are most fre-
quently obtained from one of three acces-
sible outlets, these being the boiler
blow-off valve, a continuous blowdown
line, or the gauge glass blowdown column.

The clean sampling container should be
rinsed with sample water prior to catch-
ing a sample.

Sample should be cooled until just warm
to touch for in-~plant tests. (Filtering
helps cool sample.)

For Laboratory samples, cool sample in
original container, then pour into sample
bottle until it runs over. Tighten cap
on container. Be sure every container

is marked as to date, time and place of
sampling.

I-02-008
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a. Bottom Boiler Blow-Off Valve. The
lcast desirable sampling point. As-
"dde from the safety factor involved,
the boiler water at this point is
lower in dissolved solids and more
sludge may accumulate at this point.

b. Continuous Blowdown Line. If an
operating boiler is so equipped,
this is an excellent place for sam=
Pling since the continuous hilow-
down is usually located a fcw inches
under the boiling surface where the
concentration of dissolved solids is
greatest. It should be rcmembered,
however, that frequently a continuous
blowdown line terminates into a flash
tank'and thexefore the sampling point
should be ah«ad of the flash tank.

c. Gauge Glass BIQWdown column, The most
convenient point of sampling and the
one most frequently employed. By tak~

ing one or two simple precautions, sam-

pling at this point will be satizfac-

tory and represeéncvative., Befors & sam-
.ple is collected here, the water column

should be blown down thoroughly to get
rid of condensed steam and fill the
glass with boiler water. Having first
blown the water column, %the sample is
collected by throttling the valve to a
minimum to avoid excessive flashing of
the water into steam.

The most accurate sampling is done in such
a manner that no flashing of water into
steam can possibly occur. The use of a
cooling coil to avoid flashing of the
boiler water during sampling is desirable
for most accurate results. Wherce sampling
is frequent, the time and effort required
to install a cooling coil is worthwhile,
petails will be supplied on request.

CONDENSATE s

&are should be taken in procuring conden-
sate sample to assure that it is a true
sample, Use sampling coils when available
or draw sample from coolest location in
system to prevent flashing.

po not procure samples from traps unless
necessary. Then, blowdown prior to sam-
pling.

Do not take samples from makeup tank or
4in areas where sample may be contaminated
with makeup water, chemical treatment or
boiler water.

A A e L

Do not ¢htain samples by condensing steam
from top of water column since an indica-
tion of watisfashory trecatment residuals
herc will mot necessarily insure satis-
factory trcatment resjruals further down
the. line in the condensate piping.
COOLING WATERs

(Circulating Watcr, Air Washers, Etc.)

It is preferable to take sample on dis-

charge of circulating pump where possible.
Sanpling prior to addition of chemicals is'

preferable.

Cooling watcer should not be tested for
control purposes too soon after an addi-
tion of Algaeccide or while materials such
as chlorine are being used in system, due
to excessive interferconces expericnced.
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1548 YANSY, 0. 6. DOK 2008, MOATH KANSAS OV, MSE0UN 86130

CHLORIDE CONCENTRATION TEST ~ DROP COUNT METHOD Moetastae

SAMPLING:

Blow gaugz glass clean of old water and steam before sampling
boiler water, or sample at bottom blowdown valve. Collect
tower water sample at bleedoff or any point some distance from
treatment feed point or fresh water inlet.

PROCEDURE :

1. Let the sample cool if hot and setile if cloudy. Pour
clear water into test bottle up to mark (50 ml or 10 ml).

., 2. Add one level scoopful of Potassium Chromate Powder and
' mix. ‘ '
3. If the sample turns red or pink, add Neutralizing Acid

a drop at a time until this red color is just exactly
discharged, leaving a yellow color. (Avoid using more
acid than is required, as it will interfere with the
test). If no red color forms, omit acid and go on to
Step 4.

4. Add the Silver Nitrate Drop Test Solution dropwise,
counting the number of drops, and swirling until the
sample takes on a faint but permanent reddish cast.
This is the end point.

CALCULATION:

If a plastic test bottle (50 ml) is used, each drop of Silver
Nitrate is equal to 20 mg/)l. The number of drops times 20 is
the chloride content (expressed as Sodium Chloride). 1If a

~small glass test tube (10 ml) is used, each drop of Silver

Nitrate is equal to 100 mg/l. The number of drops times 100
equals mg/l Chlorides (as Sodium Chloride).

NOTE:. Presence of high levels of sulfites (approximately
150 mg/1l) can interfere with test. Tbo correct for
this, add a smll amount (capful, 1 ml, oxr about
20 drops) of 3% hydrogen peroxide (obtainable at any
drug store) to sample after Step 3.

REPLACEMENTS ¢

Code 207 Neutralizing Acid

Code 102 Silver Nitrate Drop Test Solution

Code 108 Potassium Chromate Powder

Code 1020M Plastic Test Bottle

Code  0295M Glass Test Tube

Cede 1200 Plastic Box

(2/15) _ I-81-006R1
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WES (/ﬁRN CHEMICAL CONPANY

9508 TANLY, P, . BOK o809, KORTH KSNGAS CITY, MISEOUN 64118

BLUE COLOR COMPARATOR TEST 0N 1) 6020000

Used to control dosage feed rate of products which have a
blue color added for the specific purpose of ease in testing.

PROCEDURE :

1. Collect a sample of tower water from bleed off
line or any point at a distance from fresh water
inlet or chemical feed. For other systems col-
lect sample from a point that is representative
of system.

2, Fill the empty bottle with sawple up to the lower
ring on the neck of bottle. Replace cap.

3. Place the sample bottle between the two standards.
Hold comparator so that the front opening is at
aye level, with light source above and behind you.
Compare colors.

INTERPRETATION:

Treatment level is correct when color of sample is inbetween
two standards. If sample color is lighter than 3 mg/1l standard,
increase treatment feed rate. If sample color is darker than

6 mg/l standard, reduce feed rate.

NOTES :

Fluorescent light is best. Bright dircct sunlight makes it
very difficult to see slicht colox differences. Run test
indoors or in shaded axea.

To prevent fading of color standards, store comparator out of
direct sunlight. When finished, dump sample and rinse bottle
with fresh water. Be sure to discard sample, NOT STANDARD.

REPILACEMENTS :
Code No. 1034 Blue Color Comparator, Metal Rack
Code No. 1035 Blue Color Standard, 3 mg/l

Code No. 1036 Blue Color Standard, 6 mg/l
Code No. 1037 Bottle, Empty, 4 oz. plastic with cap

I-81-012
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FOR: Citizen's Mucual Savings & Loan ) pate: 6/20/78

Leavenworth, Kansas

OPERATING INSTRUCTIONS
WESTOMATIC CHEMICAL FEED SYSTEM
MODEL 100 - 210

The components included in your WESTOMATIC Model 210 are
those indicated by check marks:

X Conductivity Controller an¢ Probe.

X Repeat Cycle Timer, pre~wired, 5 minute interval.

X__ Pump Model _ IMI Al11-92 .

X Conductivity Controller Assembly, 1ncludlng pipe strainer,
egolenoid valve, flow controller, pipe size 1/2 v, flow
control 2 gpm.

Injection Nozzle and Shut-O0ff valve.

Consult enclosed schematic component layout and wiring diagram.
Install individual components where most convenient,

Refer to manufacturer's instructions for installation of
conductivity Controller and Probe.

The pump may be placed directly on the drum head of its chemical.

However, the preferred mounting is on a horizontal shelf a few
inches above the chemical drum.

Drop the suction tube of the pump directly into the chemical con-
tainer. The discharge line may be directed to the tower basin or
to an injection assembly installed in the tower circulating line.

If the injection and $hut-off assembly is used, be sure to install
it according to the accompanying diagram and after (downstream
from) the bleed-off point. Before starting chemical pump, make

sure the valve on the injection nozzle is W1de open and that all
joints are lcak tight.

4, The timer is wired in series with the motor driven pump wiring.
When a timer only is furnished, the two black wires are the power
supply and the red and lue wires tie into the pump.

When a pre-wired timer is furnished, it has a powér cord and a
convenience outlet for the pump cord.

(2/77) - 203
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5. Installation of Rlced-Off Asscmbly: Bleced-off should be taken
from any convenient point in the high pressure side of the re-
circulating system but ahcad of (upstream from) the point of
treatment application. The assembly of the bleed-off components
axe to be made strictly in the following order:;

First the pipe strainer, the solcnoid next downstream, then
the flow controller (use brass nipple, if provided, between
solenoid and flow controller).

INITIAL SETTINGS

Pump Stroke 95 % Pump Speced 100 % Timer _50 % Conductivity 1750 Mmhos
Pump Stroke % Pump Speed % Timer % Conductivity Mmhos

NOTE: The above settings are suggested only as initial, only
to give starting points. Al)l settings are fully field adjust-
able and most likely will rcquire some readjustment to obtain
the desired chemical control limits. (See spucial instructions
for chemical application and control.) Alteration of the pump
stroke, speed, and/or timer setting will allow moxe or - 's
chemical feed. Adjustment of the dial on the Conductivit,
Controller will alter the concentration level of the tower
water,

PREFERRED COMDUCTIVITY CONTROLLER ADJUSTMENT

Step 1. Disconnect power supply to Conductivity Controller so that
there will be no blecd-off during the establishment of the
proper number of cycles of concentration.

Step 2. Allow the recirculating water to bHuild up its chloride con-
tent (measured with the Chloride Test Set furnished) to
5 x raw water chlorides. This concentration of chlorides rep-
resents 5 cycles of concentration as compared to the
chloride content of the raw makeup water.

Step 3. When the proper chloride content has been reached, reconnect
: the power supply and turn the Conductivity Controller dial to
a point where the solenoid valve on the bleed-off system just
opens, Once this sctting has been established, no further
adjustment is Lequlrcd

Step 4. It is desirable on occasion to recheck the chloride contents
both of the raw water and the tower water to determine if
any changes may have occurrad. ‘

(2/17)
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SERIES A

INSTRUCTIONS
MAINTENANCE

SERVICE

PUMP MODEL

LIQUID METRONICS INCORPORATED

33 JONES ROAD e WALTHAM, MA 02154 e 617-891-0690

205




INSTALLATION

Unpacking:

(a)

(b)

Chemical metering pump complete with foot valve and
injection check valve and tubing are shipped in one
carton. Notify delivering carrier immediately if there

are any signs of shipping damage to the metering pump

or parts.

Remove tubing from cardboard insert. Foot valve and
injection check valve are tucked in the pump's parts

pocket.

Location and Mounting:

(a)

(b)

(c)

Locate pump in an area that is convenient to both
chemical injection point and electrical supply. Even
though LMI chemical metering pumps have corrosion

resistant housing, if at all possible,

not be subjected to excessive temperature
deg. F or 43 dcg. C), and weather.

Mount pump on a shelf directly
above the chemical tank with the
pump head facing left and the
controls facing right. This will
position the priming bulb away
from the wall and make it
accessible. Secure pump on the
shelf by putting size 10 (3/16)
or 5 mm screws through the

four slots at the edge of the
pump base.

The pump may also be mounted
on top of molded chemical
tank covers provided these
covers have a recess for
pump mounting so that the
pump does not slide away.
There is no need to secure
pump with screws in this
instance.

206
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3. Injection Point:
: ~ . . . :
. d (a) The diagrams on this page show typical chemical pump
N installation methods. Note location of injection check
’ valve which is most important. Refer to Liquid Handling
Assembly Instructions section A regarding installaticn
of Injection Check Valve.
TREATMENT OF WELL WATER
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4. Electrical:

(a)

(b)

(c)

The chemical metering pump should be plugged into a
3-prong grounded electrical outlet with ratings
conforming to the data on the pump control panel.

It is extremely important that the ground prong of
the 3-prong plug is connected to a good ground. Do
not use adapters whereby the ground lead is loose or
not connected at all to a good ground.

The following diagrams are examples of wiring schemes
commonly used.

WIRING DIAGRAM-CIRCULATING SYSTEM

(COOLING TOWER OR SWIMMING POOL)

—0 230 OR 460 VOLTS

© AC- 50-60H2

WATER PUMP
MOTOR

i

O 3 PHASE

j o [10-125 VOLTS AC
+ 0 50-60 HZ
R - ]

SINGLE PHASE

L ! MANUAL SWITCH
MANUAL
SWITCH

LMI CHEMICAL
PUMP

RELAY

FLEXIBLE CABLE
& PLUG




WATER PUMP

T T T Wt T e —— .o - - - e e

WIRING DIAGRAM-PRESSURE OR FLOW SWITCH SYSTEM

O 115-125VOLTS AC

J * -0 50-60H;

MOTOR

g

\

: —~— ‘ SINGLE PHASE
PRESSURE OR

L{"_L_()W SWITCH

® I ‘
ANUA
'/[‘EAANUAL SWITCH ‘ MANUAL SWiTCH
LM! CHEMICAL

= S
@ all PUMP

.
L 4

FLEXIBLE CABLE
& PLUG

CONTROTI.S

l., On-0ff Switch:

(a)

(b)

The On-0Off Switch is part of the speed control potentio-
meter. The pump is turned on by rotating the speed control
knob (smaller knob) clockwise.

AQO Series has no On-Off Switch.

2. Speed or Frequency Control:

(a)

(b)

Pumping speed is adjusted by rotating the speed control knob
to the desired setting. This is the smaller of the two knobs
and the dial is graduated in approximate strokes per minute
of the pump. .

AO Series has only two fixed speeds.
Low speed - 25 strokes/min. approx.
High speed-100 strokes/min. approx.

3. Stroke Length Control:

(a)

Stroke length or output per stroke is adjusted by rotating
the larger of the two knobs to the desired setting while
the punp is stroking. The knob is not supposed to rotate
more than 360 degrees.
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(b) Always start from the zero point by turning the larger
knob counter-clockwise until resistance is felt and the
pumping diaphragm (Liquifram) stops moving. This is the
zero point. Rotate knob clockwise to desired setting.

4. Output Adjustment:
(a) Pump output is adjusted by both the speed control knob
(Al Series) or speed switch (AO Series) and the stroke
length control knob.
(b) For best results, maximize stroke length (larger knob)
and minimize speed (smaller knob on Al Series, speed
switch at low on AO Series.

{c) Use output nomograph below.

OUTPUT NOMOGRAPH, SERIES A

A1l AC1
1.0 38 100 —100 ——————100 High
STROKE LENGTH %
KNOB SETTING 9 30 38 2 — 90 3
@ 3 8 25 = [ 80 £
40 PSI 75 _PSI oo 60 E B ag
- 10< = 50 — 70 .
— 10 ] 7 ;é @ 2
— % —100 3 as a0 i - n
[~ = .6 % 3 — 60 2
l—~ 80 — 90 = ol g 8
- - E— g‘ 0 30 8 % A
je- 70 - = = - =00 — — = = ;"‘ .5\_\\ s 9 . ‘Q‘_‘ — S0 -y
L - o E X & a8
) x F Q 20 Exapp o
— €0 L 8 - . 7 P PLe g o
[~ - —.4 w6 r a1 40 -~ O
i v r o s o}
— 50 = 8 — ‘£ (@) a @
~ F 3 L )
4 w
B — 50 = - o = Q
| g 3 3 s > < |30 7
2> ./ i 2oy >C§
i -4 e f 5 Fe g £ r 25 Low
% o 2 =—6 a
- 2 F 52%Fs 3 <
— 30 a i a3 : a &
b— .2 a 4 z — 20
— 30 L S =
- - D -
" a ' 3 u
i i .9 @ |
B .8 2
. 20 | . 2 Z
L 20 i .6 Q
DO NOT USE BELOW 20 i .5 8')
— .j% f —t— 10
T 210
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OUTPUT NOMOGRAPH, SERIES Al0Q

o
('3
-

STROKE LENGTH | STROKES APPROX IMATE
KNnoD zsmm -9 30 y PER KnoB
e - .8 25 INUTE SETTING
agps) L ALH] 3
EQOO ~ 7 20
e ~ 100 ’ o
}L—- “ [ . ¥ o 60 (— 00
N — %0 . L. %5 |~ 99
. ~N
— 70 .80 . 5 ! - %0 - 50
. - < b ERa - -
w0 - 70 & F ﬁ,-‘z%gwm\\J—u — a2
_ - [ S g z L a0 L 24
. - c¢ o F " I:.T ) ;
. o E— 5 S 3% — 76
|- 50 = b = .
? ks 3 5 - 30 |- 52
— 40 - =k L) &
D R ~7 S5
o a
p— 40 a 5 o - 2% b— 55
. i 3 g 3
- 3% Q. 2 ¥
S
30 b 3
o - sl
L a.
L 20 . - 1% P 3%
L 20
DO nOT USE BELOW oC
dee ) b— 10 -
b 9
[
— ¢
L
— 7
b 0
.
— %
- 4
t— 3 10

TROUBLE SHOOTING =~ LIQUID END

l. Low Pump Output:

(a)

(b)

(c)

Wi

Low pump output can be caused by many things. Some of the
more common ones are: ‘
Very low stroke setting, i.e. red (Al Series) or black
(A0 Series) zone setting of knob.
Trapped air.
Air leak through valve seal rings.
Ruptured pumping diaphragm (Liquifram).
Injection into pressure in excess of 75 psi* (5.25 kg/cmz)*
Clogged Liquid End.

Very low stroke setting -~ check position of stroke length
knob (larger knob) by rotating it counter-clockwise until
pumping diaphragm (Liquifram) stops moving with the pump
operating. The pumping diaphragm should not stop
reciprocating (moving or clicking) until the knob points
to zero. If it stops before zero, reset knob by loosening
two set screws, set the knob to point to zero and
retighten set screws,

Rotate knob clockwise and operate unit above the red zone
(Al Series) or black zone (AQ0 Series).

Trapped air -~ could be caused by leaks through the suction
line of the pump or by dissolved air in the chemical itself.

*55 psi (3.85 kg/cm2) with anti-syphon spring in place.




()

} (e)

(f)

For example, sodium hypochlorite has plenty of dissolved
air and is very gassy. Carefully disconnect tubing at

injection check valve. Set stroke knob (larger knob) at 100.

Set speed knob (smaller knob on Al Series, speed switch
at high on A0 Series).

Operate pump recirculatijig chemical back into chemical
tank for 5 minutes to purge air.

Air leak through valve seal rings - Usually caused by
deteriorated seal rings or very loose fittings. Tighten
fittings by head until they are very snug.

If there is no improvement, change both seal rings in
pump head using the appropriate ones according to
supplement "Liquid Handling Assembly”.

Ruptured pumping diaphragm - If rupture is severe, and
pump is injecting into considerable pressure, chemical
leak will be obvious through the 1/8" (3mm) diameter
hole at the bottom of the spacer directly behind the
pump head. Replace pumping diaphragm (Liquifram).

If rupture is small such as the pin hole kind, there
would most likely be oozing of the chemical through the
1/8" (3mm) diameter hole as described in previous
paragraph above. Replacement of pumping diaphragm
(Ligquifram) will be necessary.

Clogged Liquid End - will cause low pump output. Clean
liquid end by disassembling it. Reassembly after cleaning
of the individual components.

2. Changing Pumping Diaphragm (Liquifram):

(a)

% (b)

(c)

r (@)

Lift foot valve from chemical and let pump run pumping air
for a few minutes. Then remove pump head.

Set stroke length knob (larger knob) to zero by rotating
it counter-clockwise with the pump running electrically,
then stop the pump by switching the speed control knob
to "off" (Al) or unplug the cord (AQ).

Insert one of the size 10-24 screws of the pump head into
the one hole of the pumping diaphragm (Liquifram) and
rotate it counter-clockwise to unscrew the diaphragm.

Before installing new pumping diaphragm (Liguifram) rotate
stroke length control knob (larger knob) to 90. Start
pump electrically and with pump stroking, screw on new _
pumping diaphragm (Liquifram) until the center part begins
to buckle inwards during the latter half of the stroke.
Stop pump electrically and check Liquifram position with a
straight edge according to the illustration (next page).
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GAP}~ ~

3'

WS e e TN T v O T R B aad e

If Liquifram setting is not correct, restart pump then
screw in or out the pumping diaphragm (Liquifram). Always
stop pump electrically when checking Liquifram setting.
Repeat procedure 1f necessary.

NOTE: Only Liquiframs with 0.9 SI embossed are for use on
"A" Series chemical metering pumps.

Reinstall pump head and tighten head mounting screws in
criss-cross pattern.

I—STRAIGHT EDGE
| [LMI SPACER

A

NO |
GAP

(a)

(b)

INCORRECT CORRECT

\LLMI LIQUIFRAM

NO
GAP

Excessive Pump Output:

Syphoning (Pumps ending in 81 thru 95) - will cause
excessive pump output. Check to be sure anti-syphon
spring is in place and the seal ring is in good
condition. These items are inside the injection/anti-
syphon valve.

Incorrect Knob Settings -~ check stroke length knob’

(larger knob) by rotating it counter-clockwise to zero
position. The pumping diaphragm should stop reciprocating.
If it does not, continue counter-clockwise rotation until
motion stops. Loosen knob set screws and reset knob
pointing to zero. Speed control knob (smaller knob)

should be checked also. Rotate counter-clockwise until
the switch clicks off. Knob should point to the "O" of
the word "OFF", Loosen knob set screws and raset if
necessary.

i (;OI‘RI G.FJ\?‘ P -
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INTERNAL PARTS LIST

-~
s
r
,
k
tay W, Model Part No. Description Quantity Key No. Model Part No, Description Quantijty "
1 A IOt Seleerr RIS ies ! 1 —L A% 10162 solencid & Plate Asay, 115 V 1
3 A 10168 Screw, 1N-24 x 7/16 PH SS [ ] AlO2-
s Aoloise Sering 1 u-—-l Al12- 10377 Solenoid ¢ Plste Assy, 220-240v 1
___pAlOl- . ALL)- ‘
..—[ Alll- 10160 Solenoid & Spacer Assy, 115 V 1 12 N 10223 Nut 2 |
AlO2~ 13 A 10191 Keps N\:t, 6~-32 1
All2- 14 A 10130 Solenoid Plate 1
¢ | Al0)- 10376 s‘”;',‘gf‘;.: ‘s;pac.r Assy. ! 15 A 10193 Wire Terminal 1
AlL)- ' 16 A 10169  Screw, 6-32 x 3/8 PH SS s
. nan - .
1 A~ lonel  Liquitran shatt Asey, “A Secies 1 17— M%7 10163 solencid w/Thermostat, 115 v 1
] A 10640 Adjustment Shaft w/0O-ring 1 AlO2-
10 A 10487 O-ring ! u—-{:}g: 10641  Solenoid w/Thermostat, 220-240V .
AllY- .

cont'd... P
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/ hY
: t
} 7/ .ey No. Model Part No. Description Quentity Key No. Model Part No. Description Quentity
! 19 A 102)9 Ta High T . L} -
: 15 A 0% Thbe. H.Th Teep N 32— A" o101 pilot Light, 1S V 1
;: A :gg:: N:u Ton:nni : Al02-
A Wicre Termina Al0)-
n A 10588-58 Wire, 18 AWG, Graen 1 ’3"“{ Al12- 10423 Pilot Light, 220-240 V 1
23 A 10588-48 Wire, 10 AWG, Yellow 2 Alll-
F{] Alll- 10150 Pulssr, 115 V. 10-100 3PN 1 b )] A 10172 Xnob L
2 AlOl- 10233 Pulaer, 115 Vv, J-60 SPM 1 34 A 10409 Circuit Breaker 1
M—{ Ml13- 10260 Pulser, 220-240 v, 10-200 s 1 36°  AL0l- 10644  Contrel ramel Assy, Al0L 1
. - 1 ’
1 A102~ - - 36* Alll- 10221 control Panel Assy, Alll 1
' M —{ p103- 10269  Pulser, 220-2¢0 V, 3-60 S 1 36+ Al02- 10645  Control Panel Assy, A102 1
23 LY 10218 Wire Assembly 1 36 All2- 10380 Control Panel Assy, Alll 1
| 3 A 10199  mut, &-20 Nylon b g:: :{gg- igg:g Contr°{ Pln-{ Assy, A}gg i
' ' - - [ Control Panel Assy, A
: :7__{:{{;. 10220 Potentiometer & Switch 1 ” A 10173 Knob ! 1
4 . All3- 3: A ioi:= for s"mv:"zo 3 {
v AlO0)- 01 Ccrew, Y- Nylon !
) - Al0)l-
r 37——{:{83- 10642 Potentiomster & Switch, Al0O 1 41—.{ Alll. 10178 Power Coxd, 115 V 1
1] A 10225  Wire Assembly 2 a— M%"  1038¢  pover cord, 230 v 1
9 A 10347 ¥ire Assembly 3 AL03-
30 A 10643 Control Panel w/Nameplate 1 4‘1——[ AML3- 10382 Power Cord, 220-240 V DIN 1
‘ N=———fAl01- 20626 MOV Assembly, 130V 1 «Q A 10363  Bulkhead Nut 1
: AlQ2- 43 A ig::: ;tttinq, t:nlgn Connector i
; - 4 A ce Termina
‘ 3“"'{ :{2;. 10627 HOV Aesembly, 350 V 1 5 A 10184  Wire Terminai 1
All13-
f

*Item 37 (Part 10173 Knob) not included in Control Panel Assy.

TROUBLE SHOOTING - ELECTRICAL - AlXX SERIES

1. Plug power cord into appropriate outlet.
(a) Set speed knob (smaller knob) at 100.
(b) Set stroke knob (larger knob) at 100.

2. Observe pilot light.

(a) If it blinks 95 to 110 times per minute, electronic pulser
module is working correctly.
(b) If the pilot light stays on, go to step 3.
(e} 1If the pilot light stays off, go to step 4.
(d) If the pilot light blinks faster than 110 times per minute,
. pulser module is defective. Remove and replace.
, (e) If the pilot light blinks slower than 95 times per minute,

: : go to step 5.

3. Unplug unit and remove control panel from housing. The control
panel is secured by a 6-32 screw in each corner. In addition
the stroke length knob must be removed by loosening the two
set screws with a 5/64" (2 mm) Allen wrench. Check that all
connections are tight and cerrespond to the wiring diagram.
Also check that no corrosion has formed around the connections.
If the wiring is all OK proceed as follows:

A AR

-




(a) Disconnect solenoid wires
from terminals labelied
YEL Sol + Light (3 and 5)
of the pulser.

(b) Measure the resistance
across the solenoid
wires. A reading of 115
to 157 Obms for 115 V
models or 418 to 572 Ohms
for 220 V models indicates
the solenoid coil is OK
and the problem is in
the pulser module. Remove
and replace the pulser.

(c) Coil resistance of other
than above indicates
that the solenoid is
defective. The solenoid
and plate assembly
should be replaced as
a unit. First remove
four 10-24 screws
securing spacer to
front of housing
(pump head and valves
need not be removed
first). Remove
solenoid wires from
terminals on housing
wall and ground wire
from terminal on
solenoid plate. Remove
four 10-24 screws
holding plate to
spacer. Install new
solenoid «nd plate
assembly in reverse
order.

Check line voltage. 115 VAC
to 120 VAC or 220 VAC to
240 VAC is normal. If OK
proceed as follows:

(a) Push circuit breaker reset button. If it was tripped you will
hear a click and the pump may start operating again. If 1t
does, observe operation of pilot light. If circuit breaker
trips again after several seconds, go to step 3.

(b) If circuit breaker was not tripped, unplug unit, remove control
panel from housing, check wiring as in step 3 above

(c) If wiring is OK plug power cord into outlet. CAUTION 115V CAN
BE LETHAL. Carefully measure voltage between terminals labeled
BLK WHT (1 and 2) of pulser module. If it reads zero Volts,
switch is defective. The switch is part of the speed control

and the two must be replaced as a unit

: \LITY,
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"(d)

(e)

(a)
(b)

(a)

{b)
(c)
(a)

(a)

(b)
(c)

Lo T TR AW T e Rt - -

If terminals labeled BLK WHT (1 and 2) of the pulser is getting

proper_ voltage and the solenoid is clicking, the pilot light

is defective.

If the solenoid is NOT clicking, unplug power cord. Remove
red speed control wires from terminals labeled RED POT

(4 and 6) of pulser. Measure resistance across these wires
making sure knob is set fully clockwise. It should read zero
ohms. Turn speed knob fully counter clockwise and the
resistance should read 1,000,000 Ohms (1 Meg Ohm). If the
resistance is not correct, replace the potentiometer and
swit_h assenbly. If the resistance checks out OK, the pulser
is defective and should be replaced.

Unplug unit, remove control panel from housing, and check
wiring as in step 3. If wiring is OK go to step 4e.

When replacing potentiometer and switch assembly or the
pulser, be sure to re-connect the appropriate ground wires.

TROUBLE SHOOTING - ELECTRICAL - AOXX SERIES

Plug in power cord to appropriate AC outlet. Set speed switch
to high. Set stroke knob to 100.

Listen for clicking sound from pump or watch for movement of
liquifram shaft if head has been removed.

If pump operates 95 to 100 times per minute, pulser is
operating correctly. Set speed switch to low and check for 20
to 30 operations per minute.

If no clicking sound is heard, go to step 3.

If pump operates slower than 95 times per minute, go to step 3c.
If pump operates faster than 110 times per minute, pulser is
defective and should be replaced.

Unplug unit and remove control panel and check connections as in
step 3 for AlXX Series.

Disconnect yellow wires from terminals 3 and 5 of pulser.
Resistance between these two wires should be 115 to 157 Ohms

for a 115 V model or 418 to 572 Ohms for 5 220 V model.

If coi1l resistance is other than above, solenoid and plate
assembly should be replaced as in step 3c for AlXX Series.
Remove red wires from terminals 4 and 6 of pulser. Set speed
switch to high. Resistance between red wires should be O Ohms.
Set speed switch to low. Resistance should now be between
324,000 Ohms and 396,000 Ohms. If you do not get these readings,
switch and resistor assembly should be replaced.

If above checks are OK check line voltage. 115 to 120 VAC or
220 to 240 VAC is normal. If proper voltage is getting to pump,
pulser is defective and should be replaced.

When replacing pulser or resistor and switch assembly, be sure
to re-connect appropriate ground wires.
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WARRANTY

Liguid Metronics Incorporated warrants equipment of its manutacture and bearing its identifi-
cation to be free from defects in workmanship and material. LMI's liability under this warranty
extends for a period of one year fram the dale of delivery from our factory or authorized
distributor. It is limited to repairing or replacing any device or part which is returred,
transportation prepaid, {c the factory within one year of delivery to the original purchaser, and
which is proven defective upon examination.

LMI disclaims all liability for damage during transportation, for consequential damage of
whatever nature, for damage due to handling, installation or improper operation, and for
determining suitability for the use intended by the purchaser. Replaceable elastomeric parts
are expendable and are not covered by any warranty either express or implied.

LM makes no warranties either express or implied other than those stated above. No
representative has authority to change or modify this warranty in any respect.
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1.

For vos on LA Series A, and B,
chomicel metering pumpe.

NUMBER 92

CAVUTION —————
When pumping chemicals make certain that
8l tubing is securely attached to the fittings.
It is recommended that tubing or pipe lines
be shielded 1o preveni possible injury in case
of fupture or accidental damage. Always
wear protective clothing when working on or
near chemical metering pumps.

LIQUID HANDLING ASSEMBLY

A. INSTALLING INJECTION CHECK VALVE

The injection check valve should always be in-
stalled as cjose as possible to the point of
chemical injection, at the very end of the tubing
un.,

CAUTION

Do not operate pump using 92 Liquid
Handling Assembly without injection f
anti-syphon valve properiy installed.

Purpose of injection / anti-syphon valve is to pre-
vent backflow from treated line and to prevent
syphoning or overpumping of chemical.

. A v2" NPT female connection or tee will ac-

cept the injection / anti-syphon valve.

In order to insure correct seating of the ball
inside the check valve, the injection/anti-
syphon valve should be installed upwards.

8. CONNECTING DISCHARGE TUBING

Note:

Cut tubing to length needed for discharge line
n;\akl:?g sure sufficient amount is left for suc-
tion line.

. Route tubing from injection check valve to

chemical metering pump making sure it does
not touch hot surtaces, sharp surfaces, or is
bent so sharply that it kinks.

Slide small end of coupling nut onto
tubing.

Push tubing over tapered nozzle of pump head
so that tubing flares out and reaches the
shoulder. (If tubing is stiff from cold, dip end in
hot water.)

. Slide down the coupling nut until threads are

engaged. Tighten by hand until tubing is held
securely in place.

CAUTION

Excessive force will crack or distort tit-
tings. DO NOT USE PIPE WRENCH.

Follow the same procedure for connecting tub-
ing to injection vaive.

C. CONNECTING SUCTION TUBING

LIQUID METRONICS INCORPORATED

l 3 JONES ROAD, WALTHAM, MASS, 02154 USA

(617) 891-0690

TLX 92:3478
220

1.

4,
5.

Cut suction tubing to length necessary between
suction valve of chemical metering pump and
foot valve, Foot valve should just sit at the bot-
tom of chemical container. Maximum recom-
mended vertical suction lift is 5 ft. (1.5m)
Follow same procedure (see B) in connecting
suction tubing to suction vaive and foot valve.
If a suction tube straightener is desired, one may
be fabricated from a 3 ft. (1m) piece of V2"
Schedule SDR 13.5 (thin wall type) PVC pipe,

Dip end of PVC pipe in hot water for at least 1

- minute.

Push pipe over small end of coupling nut.

PRIMING

1.

Temporarily remove tubing from injection/
anti-syphon valve and hold the end of tubing so it
is above pump iavel.

Set pump at maximum speed and 100% stroke
and start pump. :

As soon as chemical is visible through transiu-
cent discharge tubing just past the discharge
valve, stop the pump.

4. Pump is now primed.

5. Reconnect tubing to injection/anti-syphon
valve.

Note:

(a) Pump is normally self-priming if suction
lift is no more than 5 ft. {1.5m), vaives in
the pum? are wet with water (Pump is
shipped from factory with water in pump
head and therefore valves are wet) and
the above steps (D1 thru D3) are followed.

(b) It the pump does not self prime, remove
discharge valve housing and ball and
pour water or chemical slowly into
discharge port until it is filled. Follow
steps D2 through D5 thereafter.

CAUTION

Do not rermove injection / anti-syphon valve
spring if pressure at injection point is less
than 20 psi (1.4 kglcm2) with elec-
tronic metering pumps, otherwise over-
pumping will occur.

Specifications subject to change without notice.
Printed in U.S.A.

1018-C
2C978

replaces
1018 B
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NOTE
Maximum pump pressure rating is
reduced by 25 psi (1.7 bar) with
anti-syphon spring instalied.

PARTS LIST

NO. 92 LIQUID HANDLING

Part
No.
10297
10339*
10338°
10207
10292
10299
10342
10293
10213
10302*
10340
10322
10978
10123
10506
10507
10508
10509
10510

ASSEMBLY

Description

Injector Fitting

Spring, Teflon PFA coated
Ball, Ceramic

Seal Ring, black Viton
Valve Seat, gray PVC
Coupling Nut, gray PVC

Tubing, Polyethylene, 3/8” OD x 1/4" ID

Vaive Housing, gray PVC

Head, gray, PVC

Liquifram, 0.9 St Teflon Face
Screw, 10-24 x 3/4 S.S.

Woeight, Ceramic

Foot Valve Seat, black Polypropylene
Strainer, white Polypropylene
Injection/Anti-Syphon Valve Assy
Discharge Valve Assembly
Suction Valve Assembly

Foot Vaive Assembly

Head Assembly, L.E. 92

*PARTS INCLUDED IN

SPARE PARTS KIT NO.

10500-92
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TO DRAIN

SEE TABLE

BLEED LINE AND
SHUT—-OFF VALVE

CAST IRON
PIPE STRAINER

CLOSE NIPPLE

F’-:—:.‘
r.-—'
[ 1
[ &
C=X
Z
1ns v.
| S N
:_‘} BRASS
| CLOSE
:::==; NIPPLE
| BRASS
FLOW
A CONTROL
l VALVE

SOLENOID VALVE

EQUIPMENT FURNISHED B8Y
WESTERN CHEMICAL. CO.

I. CAST IRON PIPE STRAINER
2. SOLENOID VALVE lisv.
3. BRASS CLOSE . NIPPLE

4. 8BRASS FLOW CONTROL

APPROXIMATE ASSEMBLED
LENGTHS

a’a” PIPING o7
2" 1o”
3/4” 1 2%
1 1%

ITEMS DRAWN WITH DOTTED

LINES NOT FURNISHED
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BLOWDOWN CONTROL ASS'Y i

SCALE: NONE

APPROVED BY:

DATE: §-11-89

DRAWN BYS PP

REVISED

WESTERN CHEMICAL CO

MPANY

N.K.C.. MO.

DRAWING NUMBIER

BD-WOM

1% {1

PRINTED ON NO. 1000M CLEARPRINTY



12. _PUMPS

Information on pumps, heat exchangers, suction diffusers
and airtrol systems have been deleted because of copyright.
For information on these items contact Bell and Gossett
8200 N. Austin Avenue, Morton Grove, ILL 60053.
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RECEIPT AND INSPECTION

Your Peerless Unil has been care-
fully designed so that with proper
installation and maintenance, many
years of satisfactory, trouble-free ser-
vice will be attained.

Upon receipt of the Peerlass Unit,

" check the Packing List to insure al!

items shipped have been received.

It a shortage is noticed, immedi-
ately call this to tha trucker's atten-
tion, so that it can be noted on the
delivery receipt, Also call to his atten-
tion any damaged containers so that
proper notation can be made and on
site inspection arranged, )

The above also applies to skidded
units too large to package.

STORAGE

if installation of the unit is delayed
the unit should be stored in a finished
building or a heated warehouse. Stor-
age in this type of facility requires ho
special preservation of the equipment.

" It stored out-of-cloors special care

must be taken to protect against dirt,
moisture, corrosion, etc. Cover the
entire unit with tarpauiin, and inspect
periodically to make sure that no dam-
age is developing, ‘
Unless sealed for-life bearings are
provided, fill the bearing completely
with grease to prevent rust formation
in the bearing housing and corrosion
of the balis, rolls and races. Use a

. good grade of bearing grease and

apply with a handgun opposed to a
pneumatic gun to avoid bearing seal
damage. Clean greass fitting and gun
before lubricating to avoid forcing for-
eign particles into the bearings. Add
grease siowly untii a slight bead is
noticed around the bearing seal. Avoid
storage in temperature below —10°F,
which could cause a breakdown of
the lubricant.

Cover all bearings with water repel-
lent, lint-free material and seal with
tape. Block the wheet to prevent wheel
rotation (over spin) from the wind.

if units are stored for more than 60
days, the wheel must be rotated every
30 10 45 days to prevent false brinel-
ling of the fan bearings. False brinel-
ling is caused by vibration of the balls
or rolfs between the races in a sta-
tionary bearing, This vibration may be
either axial or oscillating. As the bail
or rolls vibrates between the races,
the lubricant is forced out of the con-
tact area between the ball and race,
causing metal-to-metal contact and
localized wear of ball and races,
which result in a rough and noisy
bearing operation.

it is strongly recommended that
records be kept on wheel rotation and
inspections while in storage.

After the units are installed, follow

T TR R e

the bearing fubrication instruction
attached to each unit.

Upon start-up of the equipment
caution should be taken to run-in the
bearings for a short period of time so
excessive bearing temperatures are
not encountered. This should be re-
peated until the bearings hit a normal
temperature range ‘“‘cool to warm’ up
to a point “too hot to touch for more
than a few seconds;" depending on
bearing size and speed and surround-
ing conditions.

If the fans are not put in service
prior 1o one year after shipment, the
lubricant should be changed. Grease
has a tendency to become hard and
d?teriorate, losing its lubricating qual-
ities,

NOTE: Storage surface must be
level to prevent distorticn.

INSTALLATION

CENTRIFUGAL FANS: The fan should
be mounted on a rigid, flat, level foun-

dation. If vibralion isolators are used,
they should be installed in position
and leveled, using large surface shims
if necessary, before positioning the
fan. The fan should be checked to be
sure ALL bolts are tightened. The fan
can then be lifted into position on the
vibration base. Be sure the air flow is
correct for the duct connection.

Bolt the fan securely into position,
When the motor and drive are fur-
nished separately, they should be
mounted next. if the unit is mounted
on an integraf, structural steel base
or on a reinforced concrete inertia
base, adjust the base, using the level-
ing bolts.

Recheck the interior of the fan
housing to be sure it is free of debris.
Rotate the wheel to insure that it is
not rubbing or binding. Check the
clearance of the wheel and the inlet
cone. if rubbing exists, loosen the
bolts on the cone and shift the cone
until clearance is obtained. If stiil

V-BELT DRIVE
After the whee! is determined to rotate freely, align the v-belt drive. Refer to FIG. 1
and tighten the set screws or bolts in the case of sheaves with bushings, and adjust the
belt tension using the following table and deflection formula below. :

- - P

BELT SMALL

DEFLECTION FORCE (ib.}

CROSS PD STANDARD SUPER TORQUE FLEX
SECTION RANGE (In) g™~ "MAX. _ MIN. _ MAX. __MIN. __ MAX.
3.0- 3.6 2Y2 32 3 4% 3% 5%
A 3.8- 4.8 3 4% 3% 5 4% 6%
5.0- 7.0 3% 4% 4 5% 5 6%
TTTTTTT 34- 42 3% 4% 4 5% 5% 8
B 44- 56 4% 6 5% 7% 6% %
5.8- 8.6 5% 7% 6% 8% ™Ho 0%
T 70-94 9% 12% 1Y% 18% 13% 17%
c 06160  12% . 15% 14% 18% 15% 20%
20160 20 25%:  23% 30% 23% 30%
o 18.0-270  25% 331 29% 39Y» 30% 39%
E 200320 34 45%
ay 265385 3 5
412-6.90 4% 6% |
v 74109 10% 15%
118-160 13 19%;
gy 128170 27 407
180-224 30 45

FIXED

SHEAVE H SHEAVE

by
I

|l
[,

L ADJUSTABLEL
SHEAVE

FIG. 1—CORRECT SHEAVE ALIGNMENT

[STBAIGHT | ['srRAIGHT o
. T /EDGE | EDGE BELT SPAN
| LB FORCE
FIXED ‘ |

PSS SRR

Deflection = belt span
64

EXAMPLE: For a belt span of 32 in,, small

sheave of 6 in. pitch diameter (PD), size

3V belts:

a, From formula = 32/64 = v, in. de-
flection needed.

b. From table deflection force is between
4% and 67 Ib,

NOTE: Drive tension should be rechecked after the first 50 to 100 hours of operation.
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rubbing, ioosen the set screws on the
- whee! and shift the wheel rearward to
obtain clearance. Retighten the set
screws.

. VANEAXIAL-CENTRIFAN: The unit

should be mounted on a rigid, flat
foundation on a floor or wall, A ceiling
suspended unit must be rigidly sup-
ported from rods so the fan will not
shake or cause undue vibration. An
- leolation hanger is recommended for
celling supported units,

.. Small units have pre-lubricated
bnrlngs. therefore, lubrication will
. ‘'not be required. ALL other units have
-extended lube lins for regreasable
burlngo

PROPELLER FANS: The fan pane!
should be mounted on a flat surface.
For sleeve bearing units, the mount-
ing surface should be a vertical plane;
ball bearing units with cast iron hous-
Ings may be mounted at any angle.

"It any type of superstructure is neces-

sary, it should be rigid and well braced
to prevent vibration. If sponge rubber
strips are used for mounting, the rub-
* ber should be supported full length in
"the horlzontal plane.

The panel fan is mounted by anchor
bolts through the panei, secured into
the mounting frame. If the unit is rigid-
. ly mounted, the anchor screws should
be tightened with special attention to
be sure the parel does not warp. If the
‘panel fs warped, the fan may be
thrown off center and cause interfer-
ance with the venturi. Propeller fans
with motors in the air stream carry

: motor overloads up to 25 to 30 per-

cent above nameplate ratings, a com-
mon practice in the industry. There-

. fore, select thermal overload elements
5+ to carry this overload factor.

P
L

B o

BEARINGS
All bearing and wheel set screws

* ghould be checked and tightened, and

rechecked after the first 50 to 100

; hours of operation,

Before operating this equipment inspect
and tighten the bearing set screws. After
. 80 to 100 hours operation reinspect and
tighten If necessary.

Repeat periodically, If & torque wrench

e avnllnblo use the following values:

S8ET SCREW MIN. TORQUE
DIAM. INCH-POUNDS

% 73

% , 139

% 251

Yie 383

% 554

% 1214

Lubricate the fan bearings while the
fan is running, using a good grade ball
bearing grease. Apply with a hand gun

SRR R

until a slight bead of grease is notice-
able around the bearing. Stop lubrica-
tion when the bsad is formed. DO NOT
OVERLUBE.

If the unit is furnished with sleeve
bearings, bronze lined, fill oi! reser-
voir with a good grade of SAE-10 lu-
bricating oil. If bearings are ring oil
type, use SAE-30 oil, Lubrication of
motor bearings should also be fol-
lowed as outlined for both ball and
sleeve type,

It is recommended that all bearings
be examined periodically for lubri-
cation. More frequent examination
should be made in case of high speed
operation or heat. At the time of each
examination, check alignment of the
drives and tightness of the set screws
and bolts.

Normally the bearing manufactur-
ers' instructions are shipped with the
unit, and should be read and used as
a maintenance guide for the particu-
lar bearing installed.

Bearings of zny unit that has been
stored for any period of time MUST
be lubricated before startup.

ELECTRICAL CONNECTIONS

Before connecting the motor to the
electrical supply check the electrical
characteristics as indicated on the
motor nameplate.

Inspect for any damage resulting
from shipment and turn the shaft by
hand to insure free rotation. If the
motor has been in storage or subject
to adverse moisture conditions, dry
it thoroughly before operating. After
drying, run the motor not connected
to the load for a short time for further
drying and as a check on the bearings.

If a controlier is furnished, the wir-
ing diagram in the controller must be
followed. Special attention should be
given to see that a single phase motor
is connected only to a single phase
supply of proper voltage, and that a
three phase motor is connected only
to a three phase supply. Electric mo-
tors wiil burn out and fail immediately
if improperly connected. It is also
recommended that in every moctor
connection, an overload device be in-
stalled between the current supply
and the motor to protect the motor
from under-voltage conditions and
motor overioads.

If motorized shutters are supplied,
care must be taken that they are con-
nected to the correct voltage supply
or have been supplied with adequate
transformers,

After electrical connections are
completed, apply just enough power
to start the unit. Be sure that the rota-
tion of the motor and the unit are
turning as indicated by directional
arrows on the unit. Refer to Fig. 2 for
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whee! type and their rotation. If the
unit is turning in the wrong directions,
it will not deliver the rated capacity
and the motor connections must be
altered to make the correct rotation.

Full electrical power can now be
applied and special attention given to
determine if the motor, bearings, etc.
are working properly. At this time,
with the air system in full operation
and all ducts attached, it is well to
measure current input to the motor
and compare with the nameplate rat-
ing to determine if the motor is oper-
ating under safe load conditions,

if the unit is mounted outside, the
drive cover should now be installed
to protect the motor and drive from
the elements, Fastening devices to
secure this cover into position are on
the frame.

AMCA Standard 400:67, Electrical
Safety Code for Air Moving Devices
should be followed.

FAN WHEEL BLADES ROTATION

POWERFIXED POWERFOIL
BACKWARD AIRFOIL
INCLINED
@
FORWARD RADIAL
CURVED BLADE
CENTRIFAN VANEAXIAL
INLET SIDE INLET SIDE
FIG, 2
ACCESSORIES

INLET VANES: Manually controlled
vanes are to be adjusted to obtain the
required airflow. Secure operating
arm to quadrant with locking bolt.
Actuators are not furnished for
automatically operated inlet vanes,
whether electrically or pneumatically
operated. They are normally field in-
stalled by the control manufacturer.
The linkage between the actuating
motor and the operating handle should
be adjusted to prevent over-travet.
Over-travel may cause binding or
serious damage to the control ring
and vane fingers. ALL nested type
inlet vanes have fittings for lubrica-
tion and should be included in the
periodic maintenance list. See Fig. 3.
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INLET VANE
LUBRICATION FITTING

SHUTTERS: Discharge shutters on
utility blower can be furnished for
either automatic or motorized opera-
tion. Be sure that the motorized shut-
ters are wired correctly. Both types
are normally maintenance free,
Shutters for other than utility blow-

© ers are furnished for either manual or

motorized operation, Motor operators
are not furnished by the fari manufac-
turer. Manual dampers are set in the
same manner as manually operated
inlet vanes.

Automatic and motorized wall shut-
ters can be furnished for use with
propeller fans. When installing these
shutters, be sure the opening is free
of any interference and the walls are
plumb. Also be sure that the voltage
and phase are correct for the shutter
motor.

MAINTENANCE AND REPAIR

Regular inspection and lubrication
is a must for trouble free operation.

Before attempting any repair work,
be certain that ali power to the motor
and electrical accessories is turned
off and, where possible, locked in the
OFF position.

BEARING REPACEMENT: Whee! and
shaft must be supported before any
dismantling is attempted. Remove
drives, loosen and remove bearing
bolts. Next loosen the retaining set
screws on the bearing collars. Re-
move the bearings from the shaft only
after insuring that the shaft and wheel
are securely supported.

SHAFT REPLACEMENT: After follow-
ing the steps listed for the, removal
of the bearings, loosen the set screws
in the wheel hub. With the wheel
securely blocked, puil the shaft from
the wheel.

WHEEL REMOVAL: After following

the steps ahove for bearing and shaft
removal, remove the inlet cone by

removing eight bolts, which then per-
mits the wheel to be litted out through
the inlet. This can also be done with
the shaft in place.

To replace any of the above, re-
verse the procedure.

TROUBLE SHOOTING

Upon startup of your Peerless Unit,
a few minor problems may be encoun-
tered due to transporting the unit from
our plant to its destination. Tkele
defects cari easily be corrected in #;
field.

Always shut off all power to the unit
before attempting any repairs.
1. NOISE IN FAN: Shut fan down
and check for foreign objects and
remove.
2. WHEEL HITTING INLET CONE:
Turn wheel by hand to determine
where wheel is hitting. Loosen bolts
holding inlet cone and recenter.
3. THUMPING NOISE: When rotating
the wheel by hand, if a sound like
something dropping is present check
set screws in wheel hub and tighten.

~oao0pEp

4. BEARING NOISE: Check for align-
ment. Lubricate bearing, If 11oise per-
sists, contact local Peerless repre-
sentative,
5. DRIVE NOISE: Check sheaves
for alignment. Check set screws to be
sure that they are tight, Check beit
tension. Check the adjustable pulley
to be sure that all belts are properly
seated.
6. FAN VIBRATION: NOTE: All fan
wheels are statically and dynamically
balanced at the factory, and runout is
checked. After final assembly, the
unit is checked to insure vibration
level is within tolerance.

If excessive vibration is noted,
check the foliowing:

Bearing and drive alignment.
Mismatched belts,

Wheel or sheaves loose on shaft.
Loose or worn bearings.

Loose mounting bolts.

Motor out of balance.

g. Sheaves eccentric or out of bal-
ance.

h. Vibration base improperly bal-
anced.

i. Worn or corroded wheel (replace
if bad)

j. Accumulation of materia! on wheel
{material accumuiation should be
scraped off.)

IMPORTANT

Do not attempt to increase
speed on any equipment before
checking the catalog or con-
sulting the Factory for brake
horsepower for the particular
unit so as not to overload the
motor or place the fan in another
class due to tip speed of the
wheel,

TOP DOWNBLAST
HORIZONTAL

UPBLAST BOTTOM BOTTOM BOTTOM
HORIZONTAL ANGULAR ANGULAR
DOWN up
FIG. 4
2217




ST T EE T e 1 R TR T eeadlen CWETTWET T c - e
;

HOUSING

HOUSING FRAME

HUB
BACKPLATE
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PILLOW BLOCK .
\.‘
~
INLET CONE
INLET RING-SLIP TYPE
BEARING BAR SUPPORT
FAN PANEL
MOTOR
/ BASE
BEARING VAR
PILLOW BLOCK p ;
BEARING
BASE PLATE
BLADE \
MOTOR
MOTOR SHEAVE:
V-BELT
)

FAN .SHEAVE/../ SUPPORT ARM

PIPE ARM
HUB PLATE
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14. COOLING TOWER

MARLEY
&

o

COOLING TOWER

OPERATING MANUAL

prepared for Citizens Mutual Savings & Loan
Leavenworth, Kansas

Tower Model No. 4625

[

Tower Serial No.

Customer Order No. | Miﬁ7.3~13

Marley Order No. 1 KC-9-78

Please refer to Marley Order Mumber and Tower Serial
Number in correspondence concerning this tower.
We shall be happy to quste current parts
prices and shipment upog request.

THE MARLEY COOLING TOWER COMPANY

5800

Foxridge Drive, Mission, Kansas 66202
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Installation, Operation

and

Maintenance Instructions

SERIES 4600

APRLL, 1977

- STEEL AQUATOWERS

OM-4600D

|

5800 Foxridge Drive — P.0. Box 2912 — Mission, Kansas 66201
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Installation, Operation and Maintenance Instructions
SERIES 4600

STEEL AQUATOWERS

TOWER LOCATION

Locate so prevailing wind will blow into the louvered face,
Direct fan discharge away from building surfaces to elimin-
ate the possibility of discoloration, Locate so there is free
flow of air to and from the tower. Atlow clearance on all
sides for maintenance. Anchor in a level position to a stable
foundation.

INDOOR INSTALLATION

A duct is required from the tower air discharge to the out-
side, In some cases it may also be desirable to install an
inlet air duct. If ducts are used, the total draft loss should
not exceed .10” water pressure, Draft losses can be mini-
mized by:

a, Using 20 oversize ducts,

b. Avoiding sharp turns or absupt changes in size.

c. Keeping duct length to a minimum,

d. Increasing the area of screened or louvered opening so
the net free area is at least 20% greater than the tower
discharge opening area.

Ducts should be attached to the tower using rubber or can-
vas connections. Access openings for servicing the mechani-
cal equipment must be provided if air discharge ducts are in-
stalled. If the duct discharges into the prevailing wind, it
may be necessary to install a windbreak or an elbow to
serve as a deflector. Ducts installed on towers with year
around usage should be water tight and insulated to prevent
condensation.

INLETY

WER
™ Isuctiod ™° ]

ROOF ~
W, | UPERURU—— e
K ADDITIONAL
w UNITS (§F USED)
GRAVITY LINE -
FROM SUCTION
MAXE -UP AIR
L'y ———p— V CONDI TLONING
- UNI Y
INGOOR
STORAGE t
TANK W S

OVERFLOW AND

DRAIN TO SEWER

FIGURE 1. Flow Diagram for a Cooling Tower with Indoor
Storage Tank. (Piping Is Arranged So That Tower Basin Will

Drain When Pump Is Shut Off.)

TOWER INSTALLATION

The tower is shipped complete with the motor in a carton
and miscellanecus parts package within the tower. Anchor
towe: by bolting a clip to the foundation and basin sides or
through slots in legs using 3/8" or larger bolts,

PIPING TO TOWER (Summer Temperature Conditions)

1. Use pipes of sufficient size to provide minimum friction
loss.

2. Connect float valve to make-up water supply.

3. install bleed-off line, Bleed-off is the continuous wasting
of a small amount of water during operation which re-
tards scale and corrosion. A bleed-off line can be in-
stalled at any point in the system, however, the best
point is in the hot water line near the top of the tower
so water will be removed when the pump is operating. A
copper tube, pinched down or with a pet cock, can be
used.

PIPING TO TOWER {Winter Freezing Conditions)

1. Where operating conditions require tower use during
freezing weather, it is recommended that the towers be
installed for ‘“‘dry basin” operation, See Figure 1.

2. Provide an inside open type storage tank with a capacity
of four times the cooting tower GPM,

3. Connect tower suctiun to storage tank,

4. Install make-up water, bleed-off, overflow and drain
lines on tank,

5. Insulate and heat water lines exposed to freezing temper-
atures,

CONTROL BOX ——-*

FLOAT SWITCH THERMOSTAT ——i

HEATER, ELECT.

/ g

& / ZAN
I/

o

>

FIGURE 2. Electric heater systems are available 3s
optional equipment to prevent freezing the cold water
basin when it cannot be drained.
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ALLEN HEAD
SET SCREW

MOTOR - BOLT TO
MOTOR BASE. CHECK
NAMEPLATE AGAINST
POWER SUPPLY,

MOTOR BASE

BELT TENSION
ADJUSTING BOLT

MOTOR BASE
CRADLE

DETAIL “A”

MECHANICAL EQUIPMENT INSTALLATION

MOTOR, SHEAVE AND V-BELT INSTALLATION

1. Citeck the motor name plate to be sure its voltage, phase
and frequency ratings are the same as the power supply.

2, Check to insure that fan is tightly secured to bearing
housing shaft and free to rotate and that bearing housing
is secured to its support.

3. Install all thread belt tension adjusting bolts in motor
base cradle. See Detail “A”. Install lock washers and
nuts, fastening adjusting bolts to motor base cradle,
Run galvanized nuts about halfway down on bolts,
Insert boits through slots in motor base, install lock
washers and run top nuts down, locking base in place,
Bolit motor to motor base,

4, Install motor sheave and align it with fan sheave. A

MOTOR SHEAVE

—agp—— PLUMB LINE

BE PARALLEL TO
EACH OTHER AND

IN THE SAME FAN SHEAVE
PLANE OF L
OPERATION. ~

{ )
'NOTE: SHEAVES MUST n""{—:ng

DETAIL “B”

plumb line will be helpful in aligning sheaves, See Detail
IIBOO'

. Install V-belt and adjust tension by means of belt ten-

sion adjusting bolts. A correctly tensioned belt does not
slip when the fan is started; and, when running, the
“tight” side is straight between sheaves. The “'slack’
side will have a slight bow. Correct tension can only be
determined by trjal runs at successively higher tensions
until slipping has stopped.

A small further increase in tension should be made to
account for normal belt stretch. Avoid over tensioning.
Too much tension reduces bearing and belt life,

New belts must be retensioned after 8 to 12 hours oper-
ation since new belts stretch at a higher rate and ‘seat’
into sheave grooves,

Connect motor to power supply using wiring, switching,
short circuit protection and overload protection in
accordance with the National Electric Code and local re-
quirements, Failure to wire the motor correctly will void
iis warranty. The overload protection for motors must
be part of the control system, See Diagram “C", page 6.

. Sleeve bearing motors are usually shipped without oil

and must be oiled before operating. Use high grade tur-
bine type mineral oil of viscosity recommended by the
motor manufacturer. Ball bearing motors are lubricated
for the initial operation by the manufacturer, however,
the motor bearing housing should he examined for
presence of adequate grease before motor is placed in
operation. Use grease recommended by the motor manu-
facturer, Chevron SRI-2 is recognized by many motor
manufacturers as a suitable grease for ball bearing
motors on cooling tower service, Refer to Marley Elec-
tric Motor service manual for lubricating procedures.

. Install belt guard using sheet metal screws. See Figure 3.

e ]
BELT GUARD --
ATTACH WITH
(o] ) - SHEET METAL
SCREWS,

FIGURE 3. Belt Guard Installation
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WIRING DIAGRAM CAPACITOR START SINGLE PHASE MOTORS, REVERSIBLE, DOUBLE VOLTAGE

. P1—L1
‘ p T1 - L1

3 r T2

% g T3 P2

Cd

LO0 ¢ ™ %

T8 T3

_m_ T4
| o—r O

78

Without Thermal Overload (Integral HP) T6-L2
; HIGH VOLTAGE
' 1. Connect T1 and L1 and insulate. With Thermal Overload (Fractional HP)
| 2, Connect T2, T3 and T8 and insulate.
j 3. Connect T4, T5 and L2 and insulate. HIGH VOLTAGE
} % 1. Insulate P2,
| § LOW VOLTAGE 2. Conned; T2, T3 and T8 and insulate.
! 1. Connect T1, T3, T8 and L1 and insulate. 3. Connect T4, T6 and L2 and insulate,
| 2. Connect T2, T4, T5 and L2 and insulate. 4, Connect P1 and L1 and insulate.
LOW VOLTAGE
GENERAL: 1. Connect P1 and L1 and insulate.
: Colors may be substituted for numbers as follows: 2. Connect P2, T3 and T8 and insulate, o
f : T1 - 8Blue T5 — Black 3. Connect T2, T4, T5 and L2 and insulate.
i T2 - White T6 — Red
: ; T3 - Orange P1 — No Color Assigned
: T4 — Yellow P2 — Brown

' To reverse rotation, interchange leads TS and T8.

WIRING DIAGRAM 3 PHASE SINGLE SPEED WYE WCUND MOTORS

- [ T

480 VOLT

To reverse rotation, interchange any two of three power leads.
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OVERLOAD IN STARTER
1.3 is used on 3 phasa motor only.

e ST -

Showing Overload in Starter
i DIAGRAM “C”’

INSTALLATION OF OPTIONAL EQUIPMENT

AIR INLET SCREEN
i : Install hardware used to attach air inlet screen to side casing
h sheets. Set screen in position and install with wing nuts.
f

HOT WATER BASIN COVER

Install “S’ strips at hot water basin sides. Remove fiom
splash box cover those sheet metal screws indicated on in-
stallation drawing. Position basin cover segments and rein-
stall sheet metal screws.

OPERATION INSTRUCTIONS

1. Wash foreign matter from fill and basin.
2. Fill circulating system with water.
3. Start pump and adjust float valve to maintain 4"’ (5" on
models 4619 thru 4625 and 8" on models 4627 thru
4633) of water in cold water basin,
4, Check bleed-off line to make sure water is being dis-
charged during operation.
i : 5. Check fan for free rotation and oi} level in bearing hous-
‘ ing {see maintenance instructions). Start motor and
check direction of rotation. Fan must rotate clockwise
when viewed from the fan discharge side. 1f the rotation
is incorrect, change any two of the three motor leads for
a three phase motor or interchange the connections of
: either the main or start windings for single phase capaci-
| i tor start motor,
Depth of water in hot water basin should be uniform. If
the basin overflows, reduce the flow rate. Do not pump
more water than design capacity.
7. Do not cycle the motor so that the total of the starting
times exceeds 30 seconds each hour.

o

A

MAINTENANCE INSTRUCTIONS

MOTOR
Lubricate the motor according to the motor manufacturet’s
instructions shipped with the motor.

Remove any oil, dust or scale deposits from the motor.
They can cause excessive insulation temperatures.

i
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Refer to Marley Electric Motor service manual for mainte-
nance and lubrication information.

BEARING HOUSING
Lubricate bearing housing with SAE 20 mineral oil.

Oil cups should be kept full to insure proper oil level in
bearing housing,

BELT TENSION
Check belt tension every two to three weeks during peak
operating season, Refer to page 4, item 5.

BLEED--OFF
Check the bleed-off for continuous water discharge,

BASIN AND SUCTION SCREEN
Drain and clean cold water basin and suction screen period-
ically.

FLOAT VALVE

Check float valve periodically for proper operation and
maintenance of water level.

GENERAL

The following tables show the proper amount of bleed-off.

COOLING RANGE PERCENT BLEED—OFF

DEGREES F OF TOTAL GPM
6 .15
7-1/2 .22
10 .33
15 .54
20 .75

CHEMICAL TREATMENT

The quality of many waters is such that chemical treatment
for scale prevention or removal will not normally be re-
quired if adequate bleed-off is maintained. In areas where
bleed-off alone is not sufficient to prevent objectionable
scale or corrosion, use a simplified phosphate treatment or
contact a reputable water treatment company for aid.

Slime, a gelatinous organic growth, and algae, a green moss,
may grow in the cooling tower or heat excittingers, Their
presence can interfere with cooling efficiencies. Proprietary
compounds are available from water treating companies for
the control of slime and/or algae, however, compounds
which contain copper must be used with care. Copper can
accelerate corrosion of steel, iron, aluminum and galvaniz-
ing and should not be used in systems containing any of
those materials. Chlorine and chlorine containing com-
pounds are effective algaecides and slimicides but excess
chlorine can damage wood and other organic materials of
construction, If used, chlorine should be added as intermit-
ten! (or shock) treatment only as frequently as needed to
control the slime and algae, and free residual levels should
not exceed one part per million parts water {1 ppm). Chlor-
ine or chlorine containing compounds should be added
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carefully since very high levels of chlorine may occur at or
near the point of entry into the circulating water system.

FOAMING

Foaming occasionally becomes a problem with certain
water conditions when a new tower is put into operation.
The condition is not normally persistent for an extended
period, and foaming can be lessened by increasing bleed-off
until condition is improved, If increased bleed-off does not
lessen foaming sufficiently, a foam depressant chemical
should be used. These are generally available through local
chemical supply companies and some water treating com-
panies.

SEASONAL SHUTDOWN INSTRUCTIONS

BASIN AND FRAME

Drain the tower basins and all exposed piping. Leave the
basin drain open. Water may be left in cold water basin if
tower is located in a non-freczing area.

During shutdown, clean the tower and make any necessary
repairs. Apply protective coating as required to all metal
parts. Particular attention should be given to bearing
housing supports.

MECHANICAL EQUIPMENT

V-BELTS AND SHEAVE

1. At shutdown, remove and store belts in a cool, dark

dry room. Clean and coat sheave grooves with rust pre-
ver’xtive, lacquer, or paint.

2. Before putting belts back on sheaves, remove rust pre-
ventive. Replace belts that show excessive wear.

3. When putting tower back into service refer to “Mechani-
cal Equipment Installation” page 4 for belt installation
and tensioning instructions.

BEARING HOUSING, Oil Lubricated Type

1. At shutdown, operate until oil is warm; drain and refill.
Use Sae 20 mineral oil.

2. Each month, drain water condensate at the drain plug.
Check oil level and add oil if necessary'.

3. At start-up, operate until oil is warm; drain and refill.

ELECTRIC MOTOR
Cleai ‘and lubricate motor at close of each operating sea-
son. Refer to motor manufacturer's recommendations.

Do not start motor without detennining that there will he
no interference with free rotation of the fan drive.

The motor should be run for three hours at least once a
month. This serves to dry out windings and relubricate
bearing surfaces. Refer to Marley Electric Motor service
manual.

At start of new operating season, make sure bearings are
adequately lubricated before returning motor to service.

F

PROLONGED SHUTDOWN

If shutdown period is longer than seasonal, contact your
Marley sales office or representative for additional informa-
tion,

When writing for information or when ordering parts, al-
ways mention tower serial number shown on the nameplate.

DISASSEMBLY AND REASSEMBLY INSTRUCTIONS
(See Figure 4)

Never disassemble the Aquatower more than necessary, For
example, if removal of the motor base is sufficient to get
the tower to the installation site, remove only that part.
When disassembling, remember how each part is screwed,
bolted and set in place. Fasten screws and bolts for each
part with each section. Be careful not to mar galvanized
coating.

DISASSEMBLY — 4619 thru 4623 (sequence is similar for

4613 thru 4617)

1. Remove motor base.

2. Remove fan guard, fan and all hardware attaching bear-
ing housing support channel to casing sheets.

3. Remove screws attaching top sheet, then remove sheet.

4. Remove screws attaching distribution basin, then remove
basin.

5. Remove fill.

6. Remove screws from collecting basin and side casing

FIGURE 4
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sheets at fan sheet. Remove side casing sheets and fan
sheet with fan cylinder attached.

REASSEMBLY
Reassembly of the Aquatower is the reverse of the steps
noted above,

236

The following precautions are important:

1.
2.

3

Fill must be installed level to assure full tower perform-
ance, :

Bolts which use rubber sealing washers under head
should be tightened securely to prevent leaks.

Be sure mechanical equipment is installed correctly and
fan rotates freely.
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MARLEY
Installation, ()perul.inr:m(l Maintenance

of

| ELECTRIC MOTORS

i ‘ on

f . ~ .

Cooling Towers and DriCoolers
} RECEIVING AND STORING MOTORS Class B insulation 2.0

A motor should be inspected on receipt to make sure it was
not damaged during shipment. Turn the shaft by hand to
see that it turns freely. Check motor nameplate for correct
horsepower, voltage, phase and speed. '

i If a motor is stored before installation, place it in a buiiding
in which air is kept reasonably dry and with a minimum of
temperature fluctuation to prevent moisture condensing in
the motor. Do not store directly on the floor, always block
1 up.

Windings should be meggered at the time the motors are
put in storage.

If motors have space heaters, the heaters should be ener-
gized when the motors are placed in storage.

NOTE: Remove units from containers when heaters are
energized, Reprotect if necessary.

; if outdoor storage is necessary, protection should include a
f ' vapor barrier beneath the motor. The motor should be
. blocked up to prevent flooding. All external parts such as
’ : shafts, machined surfaces, and threaded holes should be
protected with a rust inhibitor coating.

Rotate motor shaft monthly to insure that the bearing sur-
faces are protected with lubricant.

When a motor is removed from storage, the insulation and
rotor movement should be checked. The insulation should
be checked by applying the potential from a 500 volt meg-
ohmmeter between the windings and grounded frame for
10 minutes. Resistance readings should be taken at one and
10 minutes. Correct the readings to 40°C as discussed on
page 6 of this manual. Calculate the winding polarization
index by dividing the 10 minute reading by the one minute
reading. The recommended minimum value of polarization
index for alternating current machine is:
Class A insulation 1.5

: A A L B il RimiiiCnn

Class F insulation 2.0
A low polarization index indicates the insulation should be
cleaned and dried before the motor is placed in operation.
It is possible tc operate a motor with a polarization vaiue
less than the minimum listed above but this is not con-
sidered qood practice.

The rotor movement is chiecked by rotating the shaft by
hand. 1t shaft is not fres, contact the motor manufacturer’s
authorized repair shop. Grease in the motor bearings should
he purged at the time of removal from storage. Refer to
LUBRICATION on pages 5 and 6.

INSTALLATION

Check 1o see that the motor nameplate data agrees with the
voltage and frequency of the power supply provided for
the motor. All induction motors will operate successfully
when the frequency is not more than five percent above or
below the nameplate rating, the voltage is not more than
ten percent above or below the nameplate rating, and the
combined variation in voltage and frequency is not more
than ten percent above or below the nameplate rating.

The power supply line for the motor should be of sufficient
capacity to carry 125 percent of the motor’s full load cur-
rent with a maximum voltage drop of three percent on the
line.

The power supply must conform with motor nameplate
voltage. Motors rated 200 volts are for a 208 volt system.
Motors rated 230/460 volts are for a 240 or 480 volt sys-
tem. Do not use a 230 or 230/460 volt motor on a 208 volt
system.

Unbalanced voltages in the power supply will greatly in-
crease the internal losses of the motor, reducing the safe
load the motor can carry, Have the power company correct
any unhalanced voltage.
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When motor power is supplied by overhead conductors, it
is advisable to provide a lightning arrestor on each un-
grounded line.

Wire the motor to the power supply through a disconnect
switch, short-circuit protection, and suitable magnetic start-
or with overload protection. All wiring and fusing should be

_in accordance with the National Electrical Code and local

requirements, All motors should be connected as shown on
the nameplate diagram,

The National Electrical Code requires a motor to be in sight
of the controller uniess the disconnecting means can be
focked open or unless there is a manually operated switch
in sight of the motor which will disconnect the motor from
its electrical supply.

Overload protection should be installed in all three lines.
Size overload heaters in starters for nameplate service factor
snd amps. Overloads for 1,15 service factor motors must
kick out at no more than 125% of nameplate current.
Overloads for 1.0 service factor motors must kick out at no
morae than 115% of nameplate current.

Overloads should be at the same ambient temperature as
motor. Do not use ambient compensated overloads.

If a two speed motor is used, be sure control characteristics
sre compatible with the motor, A two speed single winding
motor requires a different starter than a two speed two
winding motor, Starters for two speed motors must include
a minimum time delay of 20 seconds when switching from
high to low speed.

When disconnect switch is installed between motor and
starter for two speed or part winding start single speed
motor, a 6-pole or two 3-pole disconnects must be used. If
two 3-pole disconnects are used, the operating handles
must be mechanically locked together, because opening
only one 3-pole disconnect would cause the motor to try
to operate on high speed with full load but with only half
the windings energized.

If reverse operation of mechanical equipment is required,
praovide minimum time delay of two minutes before ener-
gizing motor when changing direction of rotation.

Check the wiring system for grounds and check the resist-

ance between all leads for open, bad or incorrect connec- ’

tions before operating the motor.

The conduit system should be arranged so that trapped
water will collect in a sump equipped with suitable drain
and will not go into the motor terminal box,

When the motor must be moved for coupling removal or
beit adjustment, a short section of flexible, water-tight
metallic conduit should be used in place of rigid conduit to
protect the leads to the motor.

Remove all water drain plugs from Totally Enclosed
motors. These plugs will be located in the lowest part of
the installed motor. Because of accessability of drain plugs

with motor installed on supports, it is necessary to remove
plugs before the motor is bolted in place.

The drain plugs on Explosion Proof motors are automatic
and must not be removed.,

NOTE: After motor is installed, it should be rin for three
hours at least once a month, even if the tower is not in
operation, This serves to dry out windings and relubricate
bearing surfaces. If motors are purchased with space heat-
ers, they should be energized as soon as possible. Use an
auxiliary contact on the starter to turn heater off when
motor is running.

OPERATION

Sleeve bearing motors are usually shipped without oil and
must be oiled before operating. Ball bearing motors are lub-
ricated for the initial operation by the motor manufacturer,
howevsr, it is recommended that the grease and relief plugs
be removed and the motor bearing housing be examined
for presence of adequate grease before motor is placed in
operation. Add grease if necessary. See instructions on
pages 5 and 6 for lubricating ball bearing or sleeve bearing
motors,

Turn the rotor by hand to see that it rotates freely. Motor
shaft should be parallel to driven shaft so that there are no
siresses in motor frame,

INITIAL STARTING: The motor should bring the fan up
to speed in less than 15 seconds, If it does not, check con-
nections, fuses, overloads and voltage at motor terminals
during start-up period, Run the motor to check the con-
nections and direction of rotation. If the rotation is incor-
rect, change any two of the three motor leads for a three
phase motor or interchange the connections of either the
main or start windings for single phase capacitor start
motor.

CAUTION: Do not cycle a motor on and off more than
necessary. Too frequent cycling may cause the windings to
burn out. Generally, the total of the starting times should
not exceed 30 seconds each hour, For example, a motor
which requires 5 seconds to come up to speed would accu-
mulate 30 seconds total starting time in six starts.

If a two speed motor is used, allow a time delay of a mini-
mum of 20 seconds after de-energizing the high speed
winding and beforc energizing the low speed winding.
Tremendous strains are placed on driven machinery and
motor unless the motor is allowed to stow to low speed
rpm or less before the low speed winding is energized.

When changing fan direction of rotation, allow a minimum
of two minutes time delay before energizing the fan motor.

DETERMINE LOAD AT MOTOR: With design water rate
and design heat ioad on the tower, test motor Hp as
follows:
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1. Run motor for 30 minutes. Record motor name plate
data.

2. Measure voitage between all lines at motor terminals.

3. Measure amps in all three lines.

4. Average the measured volts and amps and calculate test
horsepower using the following equation:

_ _Volts x Amps (average)

HP {test) = 7o Amps (name plate)

5. For a given pitch setting and RPM, horsepower will vary
directly with the air density which is a function of tem-
perature and barometric pressure. Because fans are gen-
erally pitched for summer weather horsepower, it is ex-
pected that the motor nameplate horsepower will be
exceeded during winter operation. Assuming 100% heat
load, the temperature rise in the motor will be greater at
the higher horsepower, but the operating temperature of
the motor will actuaily be lower due to the drop in
ambient temperature, Under these conditions, the higher
horsepower should not be detrimental to the moior.

x HP {(name plate)

If the horsepower measurement is taken during coid
‘weather conditions, the predicted horsepower which
will result during summer operation may be determined
by applying the Factors from Figure 1, For a given loca-
tion, the barometric pressure will not normally vary
enough to cause significant error and for this reason, has
not been included in the Factors.
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Induced Draft Cooling Tower — Ambient WB — °F.
Eorced Draft DriCooler — Ambient DB — °F.
Example: The horsepower on an induced draft cooling

tower”® is 7.8 HP on a 40°F ambient wet-bulb day. What
is the predicted HP on a 76°F ambient wet-bulb day?

Factor (75°F) 100.8
HP = HP =78 x1908_ 543
(78°F) (40°F) * Facror (400F) 106.9

T

If it is desired to correct for high or low test barometric
pressure, multiply the predicted horsepower by standard
station barometric préssure and divide by test station
barometric pressure,

*Use ambient dry-bulb temperatures if checking a
forced draft DriCooler or cooling tower,

Fan motor overloads sized for sumimer weather will han-
dle the higher winter horsepovser without adjustment
providing they are at the same ambient temperature as
the motor.

NORMAL OPERATION: Class B insulated motors are
rated at a maximum total operating temperature of 130°C
(266°F), A thermometer in contact with the winding may
indicate a temperature up to 100°C {212°F) on a pro-
tected motor or up to 115°C (239°F) on a totally en-
closed motor without the motor being too hot. Therefore,
if a motor feels hot to a person’s hand, it is not necessarily
overloaded. Check with thermometers.

MAINTENANCE

SAFETY NOTE: When working cn the fan or fan drive
make sure the electric motor rinot be started, See “In-
stallation” section.

To obtain maximum motor life, g¢stablish a schedule of
maintenance based on the particular application of the
motor and observe the following procedures and pre-
izautions:

CLEANING: Remove any oil, dust or scale deposits from

the motor. They can cause excessive insulation tempera-
tures.

LUBRICATION:

Ball Bearing Motors: The following table may be used as a
quide in determining greasing periods for motors:

DUTY 1 — 30 HP | 40 — 250 HP
Intermittent 12 mo. 12 mo.
8 to 16 hours per day 12 mo. 6 mo.
Continuous 8 mo. 4 mo.

All greases will deteriorate in time depending upon bearing
size, speed and temperature. The grease used should be
recommended by the motor manufacturer. See instructions
attached to motor for recommended lubricant. If these in-
structions have been lost or misplaced, obtain information
on lubricant to use and local supply source from motor
manufacturer's nearest authorized service facility or from
the motor manufacturer, Give compiete motor name plate
data and the information that the motor is used on a water
cooling tower, Chevron SRi-2 is recognized by many motor
manufacturers as a suitable grease for ball bearing motors
for cooling tower service. In general, a polyurea or lithium
base grease with rust and oxidation inhibitors is recom-

g
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mended. Use a grease of NLGI No. 2 consistency. Do not
mix greases which are of different types or specifications,
If a change is desired, the motor bearing housing grease
reservoir should be completely cleaned of old grease before
repacking with new grease,

The relief method of greasing motors tends to purge the
bearing housing reservoir of used grease by forcing out old
grease with new grease, Use a plunger type grease gun
which will not fit the bearing grease fill hole too tightly.

Either an excess or insufficient amount of lubricant in the
bearings can cause overheating. To prevent this occurrence,
use the following greasing procedure:

1. Stop motor.

2. Wipe grease plugs, outside of bearing housing, and relief
plug, clean,

3. Remove grease and relief plugs and free relief hole of
any hardened grease, Use wire in opening.

4, Add grease with a hand operated pressure gun until new
grease appears at the relief hole, Take special care when
greasing the fan end bearing of TEFC motors. The long
relief might be too small for the bearing to relieve
properly.

5. Run the motor for approximately one hour after greas-
ing to permit rotating parts of the bearing to expel ex-
cess grease. Take out some of the excess grease with a
wire,

6. Replace plugs and wipe the outside of the bearing hous-
ing clean.

Every few years the motor end brackets should be removed
and the grease reservoirs cleaned and repacked full with
approved ball bearing grease. Open bearings should be
cleaned and repacked.

Bearings should be checked for “roughness’’ by turning the
outer race slowly with the fingers while holding the inner
race. |f the bearing feels rough or binds in spots, it should
be replaced.

Sleeve Bearing Motors: Check oil in sleeve bearings a least
every three months. When journal size is less than two
inches, stop the motor to check the oil level. Qld oil should
be drained and replaced at least every year. Clean out oil
well if there is evidence of dirt and sludge.

Motor shaft must be stopped when motor is oiled. The oil
used should be a good grade of minera! oil of light or medi-
um viscosity (such as SAE No. 10). Turbire oil rather than
automotive crankcase oil is recommended.

Check bearing wear yearly by measuring the air gap with a
feeler gauge. Measure gap in at least four equally spaced
positions at each end of the motor with two of the places
being the lowest point and the point subject to the load
pull.

INSULATION: Check insulation resistance with a meg-
ohmmeter at the end of each shutdown period. Apply the
megohmmeter potential to the winding for one minute be-

ORIGINAL PAGE IS
OF POOR QUAT.TTY

fore taking a reading. Correct the reading to 40°C by using
the equation R40°C = Kt X Rt and the curve below.
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To Convert Observed Inaulation Resistance (Ry) To 40°C
Multiply By The Tempersture Coefficient Ky, R. =Ry x K
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Winding Tempersture, Degrees Celsive

Approximate Insulation Resistance Variation with Temper-
ture for Rotating Machines

A record of these corrected readings will show a trend in
the insulation condition. [t is considered good practice to
recondition a winding if the resistance, having been high on
previous readings, drops to near the recommended mini-
mum value as calculated by:
1000 + Rated Voltage of Machine

1000

Megohms =

Motors in continuous operation will stay at a temperature
sufficiently above ambient temperatire to prevent conden-
sation of moisture on and about the windings, even if the
location is very humid. ldle motors, howaver, accumulate
moisture readily which causes gradual deterioration of in-
sulation. Where motors are idle for a long time, single-phase
heating or space heaters may be required to prevent water
condensation,

Check insulation resistance at least once a year with the
motor at normal operating temperature. Comparison with
several previous readings will give an indication of improve-
ment or deterioration of insulating value. Readings, to have
comparison value, should be taken under the same condi-
tions (temperature, operating time since last shutdown,
etc.).

Low or falling resistance readings indicate the need for
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maintenance. Contact the nearest repair facility authorized
by the motor manufacturer for repair service,

VIBRATION: If vibration occurs, it should be corrected
without delay. Use the following procedure to determine
source of trouble:

1. Check motor mounting to see that fasteners are tight,
2. Disconnect motor from load and run motor separately.
If motor still vibrates, rebalance rotor.
3. If vibration is in mechanical equipment®, check:
a. Alignment of motor with mechanical equipment,
b. Tightness of Geareducer, or belt driven components,
mounting bofts,
¢. Unbalance in drive shaft or fan,
*Refer to service manuals for operating and maintenance
recommendations,

SEASONAL SHUTDOWN

If a motor is used only seasonally, it should he cleaned and
lubricated at the close of each season. Refer to motor man-
ufacturer’s recommendations for lubrication and mainte-
nance instructions. At start of new season, make sure bear-
ings are adequately lubricated before returning motor to
operation. When tower is not in operation, the motor
should be run for three hours at least once a month. This
serves to dry out windings and relubricate bearing surfaces.

Do not start motor without determining that there will be
no interference with free votation of the fan drive.

MOTOR WARRANTY

Motor manufacturers’ warranties run for 12 months in ser-

vice but not to exceed 18 months from date of manufac-
ture. Motor manufacturers warrant their products to be of
the type and quality described, suitable for the service for
which they are supplied, and free of defects in materials
and workmanship. Failures from causes external to the
motor (e.g., single phasing, cperation under prolohged or
extensive overload, damage from handling, improper main-
tenance, use on other than the service for which supplied,
defect in wiring to power supply, or deficiency oi defect in
controls) are not covered by the motor manufacturers’
warranties.

If a motor failure occurs within the warranty period be-
cause of defect in material or workmanship, the motor
manufacturer is fiable and has the right to remedy the
failure by adjustment, repair, or supplying a replacement
motor F.Q.B. his factory or authorized repair facility. In
such event, the motor must be delivered to the nearest re-
pair facility authorized by the motor manufacturer with
notification that the motor is from a Marley Cooling Tower
Company product and that warranty consideration is re-
quested, Prompt notification of such failure should be di-
tected to The Marley Cooling Tower Company’s Field Sales
Office or Representative.

Motor manufacturers will not accept warranty obligation
for repair of motors by other than their authorized repair
facility nor warranty obligation for materials or workman-
ship employed in making repairs. Repair shops, including
authorized repair facilities, generally warrant their material
and workmanship for a period of 12 months.

Motor manufacturers’ warranties do not cover cost of dis-
mourtting, transportation to and from repair facilities, or
remounting motors,
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4600 SERIES AQUATOWER PARTS LIST

Models 4613, 4615, 4617, 4619, 4621, 4623, 4625, 4627, 4629, 4631 & 4633
(SEE ITEMIZED PARTS LIST ON REVERSE S!'DE)

ORI¢ & ‘ o, P
OE POOR o4 - 18 »
VAL IK :
¥
i‘- a
| P
Models
4613 through 4633
L MOTOR SHEAVE
moToR—> ¥ f{A :
P Y
\ -
FAN SHEAVE

BEARING
HOUSING

Mechanical Equipment

IMPORTANT — The serial and model numbers of tower must be provided when ordering parts
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AQUATOWER PARTS LIST

MODEL QUANTITIES

Rer.| - " DESCRIPTION OF PARTS >

-
©
<

4613
4615
4617
4621
4623
4625
4627
4629

4631

4633

1
%3
{4
B

G

~
b&l

TIZTIXIII)

2
o}

/200

7 H P 176C
TAPL1760

N
%
<l

ore

Browning A

>
ol

Brown

Bore [

Browni ore

Bore 3

n
n
Brownin
n

Hrown

el sl
SOOI
o
te<}

Browning, £ 7/8"° Bore ]

BIAARIAIA

-3
2
£
=]
=
t
5
o

X
X

%

6 x

7 Bore 6 X
X
trowning, §1 Bore X

t : jrowning, ore X

:

Eirowninng, AR GAH, With " H” Bushing . 1-1 Bore 1/4 x 1)

" Horc  3/16 x 1 1
4™ Bore 1; B X %;g% T 1 i 7

Trowning. AR 1 Al
3/

frowning, AR 15 a/a" Bore . 3/10
3/

irowning, AK
X
" Bore  3/16 x 3/32 ) 1

ironning, AK 18

4 VB L4

frowmning, A 68 ' ' ]

Hrowning, A 00 ; 1

ronning, A 105 ’ 1

rowning A 110 1 1 1

rawining, A 112 i 1

Lirowning, A 123 ) 1

-

irowning, A 120 i 1

B3 FAN T TONTINGTON

24°° \ 1, N2424-

24°° Dia,, N2436-

367" Dra, 13027 th " ushin

v/
42 La, Ha227-4 With H * Bushin
I3 bita., 1101127.4, With “H™ Bushing

I e

T ECANING AOUNIRG,

77}

including sha) t and bearin
Eonrings onty (2 required 62155
Cil sonis on. y 12 requ:redi 555160

N TLOAT VALVE {SSEMBLY

‘ 3747 Flippen ‘Aith ball and rod 1 171 1 1 1 1 1 1 1

*1/3 H.P. Motor Available In Single Phase Only.
1/2 H.P,, 3/4 H.P. and 1 H.P. Motors Available In Single Phase Or 3 Phase.
1-1/2 H.P,, 2 H.P,, and 3 H.P, Motors Available in 3 Phase Only,
When Ordering Replacemant Motor, Specify Voltsge and Phase Required.
#424" Dia. Fans Have Hub On Inlet Side. All Other Fans Have Hub On Exhaust Side.
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REPRESENTING MANUFACTURERS
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P.0. BOX 8128 ° PRAMIE VILLAGE, KANSAS 66208 ° (013) 432-6668

COOLING TOWERS — SUNWORKS SPECIALISTS IN SOLAR ENERGY EQUIPMENT == FIBERGLASS PIPE

. OPERATION AND MAINTENANCE OF SUNWORKS SOLAR COLLECIORS

l.

2.

3e

L.

Se

The collectors should be seasonally washec. with water to remove any thin
£ilm of dirt from the glass coverplate. It may be necessary to do this
only two or three times a year, as rain also accomplishes this purpose.
If inspection determines that dirt accumulates more than expected and
does not ccme off with hose spray it may be required to lay a long ladder
vertically over the collector frames and clean the glass with water and
@ non-soapy ammonia mixture, such as a glass cleaning fluid.

Once a year a small amount of the solar loop fluid should be drawn off and
analyzed for its PH content. It should be maintained between 5.5 and 8 PH.
It may be necessary to replace the non-freeze solution every three years.
The Sunsol 60 non-freeze solution is basically a propylene glycol that is
non toxic. This solution has non corrosion additives that inhibit the
corrosion that may occur from piping. The strength of the solution is
designed for protection against freezing to -20 F,

Should it be necessary to replace a collector due to some unforseen damage,
the attached sheet gives the installation instructions,

A list of parts can be obtained from ths mechanical installer or the local
Sunworks repersentatives.

A specification s heet on the collector and on the Sunsol-60 non-freeze
solution is attached. '

6. The special Department of Energy Warranty on solar collectors for this

installation will be furnished within the next two weeks.
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The 3'x 7' liquid cooled Solector solar energy collector, with
interal manifolding and side, side/back or sidefend connections
allows for a multi-pane! array to be coupled in parallel or parallel
series before returning to the main supply or return branch. This
results in fewer field connections and fewer piping accessories
while retaining a high installed net to gross ratio, approximarely
88 percent. The internal manifold tiquid cooled Solector is avail-
ablewithconnection locations that aliowside-by-side mounting for
parallel flow or end-to-end mounting for series flow. This Solector
configuration responds to the specific design requirements of
solar collector arrays for commercial, industrial, and institutional
building types by maximizing the amount of collectors able to be
placed onto the structure while minimizing the installed cost.

FEATURES AND CONSTRUCTION:

Cover: Single glazing: lo-iron (A.S.G.), % in. (32 cm) tempered,
edges swiped. Double glazing: lo-iron (A.S.G.), 2-% inch (.32 cm)
tempered, with weep holes. Total transmissivity: Single glazing,
89.1%; Double glazing, 79.3%. (A.S.G. %” or %" no iron also
available)

Absorber Container: Sides, aluminum extrusian; rear aluminum
sheet .032 inches (058 cm) thickness, pop rivet in place.

Air Space Between Cover and Absorber: Approximately % to 1
inch depending upon glazing type.

. Gasketing Material: EPDM “U"” gasket for glazing, closed cell

elastomer, compressible high temperature silicone seal for ab-
sorber sheet.
Waeatherproofing: This module can be placed out in the weather
without need for further weatherproofing.
Finish on Aluminum Sides of Container: Standard mill finish,
anodized clear or baked black enamel (available at extra cost).
Dimensions of Surface-Mounted Module: Outsidedimensions
overall: 352 inches (90.2 cm) wide x 84 inches (213.4 cm) long x
4 inches (10.2 cm) thick (add 1% inch each end for optional
continuous mounting bracket). Effective absorber area = 18.50
ft? (1.72m?). Ratio of usable absorber area to total installed sur-
iace covered = 0.88. Glass area (aperture) = 18.88ft? (1.756m?).
Absorber: Copper sheet: 0.010 inches thick (025 cm) (7
ounces). Selective black: minimum absorptivity, .85/.92; max-
imum emissivity, .15/.35. Manufactured by Enthone, IniJrpo-
rated; guaranteed durable to 400 °F (305 °C). (Black chrome: absor

ity, .94 emissivi jlable) Copper tubes: %" O.D.,, 4
inches (10.2 cm)on center, L-type copper. Tube pattern: yrid. Bond
between tube and sheet: high temperature solder, 270° wrap.
Manifolds: 1 inch type M copper. Tube connections to manifold:
brazing alloy. Connection to external piping: 1 inch type M copper
tube. Manifold/tubes pressure tested before leaving factory to 15
atm; recommended 125 psig (8.5 atm) working pressure.
Insulation Behind Absorber: .5 in. (1.25 cm) thick glass fiber
(compressed) over 1.0 inch (2.5 cm) thick foil-faced isocyanu-
rate, R = 10.0, (glass fiber, 1.2 Ibs/ft® density).
Method of Anchoring: Keyway integral to collector frame con-
tinuous along perimeter of frame designed to accept “L” or “U”
clips with predrilled %" diameter hole for bolt mounting to roof or
frame. Optional 1% inch (3.2 cm) mounting leg integral with top
and bottom of framne; four %" (.95 cm) diameter holes predrilled.
Capability of through bolt anywhere along its length.
Weight Per Module: 123 pounds (55.8 kg), filled; 120 pounds
(54.4 kg), empty (standard 3’ x 7' unit). Add 27 pounds (12.2 kg)
for double glazed unit. The liquid in the solector is equal to 0.48
gallons (1.82 liters).
Recommended Flow Rate Through Collector: 22 Ibs/ft?/fr (1
gpm) (.063 lisec) per collector.
Collector Coolant: Coolant should be Sunsol 60, made by Sun-
works or equivalent. In areas where regular tap water is used as a
coolant, it is important that the pH be controlled between 6.5
and 8, and the Ca. Mg. count should be below 50 ppm.
Warranty: Five year material workmanship warranty on all parts
effective from date of installation. See your local Sunworks rep-
rgs}entative for further details.
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specialists in solar energy equipment
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H The Sunworks 3’ x 7' air cooled Solector represents one of the
air coo |ed most advanced fiat plate solar energy collectors on the market
SO'ector® today. The air cooled Solector features ductless coupling from

panel to pane! allowing for an array of collectors to be joined in

oo 310" T OUTHOL FRAME W02 " series before returning to the main suply or return branch with no
: 2O aOUAR spheG atten ; T need for in field duct fabrication. This results in less field connec-
! : Ty tions and ducting accessories while retaining a high instalted net
- : I IR to gross ratio (approximately 88%j). This new air cooled Solector

N ! responds to the overall design requirements of solar collector
arrays for residential, commercial, industrial, and institutional
building types by maximizing the amount of collectors able to be
placed onto the structure while minimizing the installed cost. The
optical and thermal properties as well as the physical design
features of this Solector maintain the high standards of design,

$
£
§ 3 workmanship, and performance which set Sunworks’ panels .
- 3 § ¢  aboveother manufacturer's.
i : £ FEATURESAND CONSTRUCTION
‘ 1 i1 Cover: Single glazing: lo-iron (A8.G), % in. (32 cm) tempered,
. s edges swiped. Double glazing: lo-iron (A.S.G.), 2-% inch (.32 cm)

tempered, with weep holes. Total transmissivity: Single glazing,
89.1%; Double glazing, 79.3%. (AS.G. %" or %" no iron also
available.)

Absorber Container: Sides, aluminum extrusion; rear aluminum
: sheet .032 inch (081 cm) thickness, pop riveted in place.

9 Alr Space Between Cover and Absorber: Approximately % to 1
~+ . inchdepending upon glazing type.

P Gasketing Material: EPDM “U” gasket for glazing, closed cell
elastomer, compressible high temperatures silicone seal for ab-
sorber shiset. Ducting Gasket: High temperature, ultraviolet resis-
tant, compressible closed cell silcone.

Waterpreofing: This module can be placed in the weather with-
out need for further weatherproofing.

Dimensions of Surface-Mounted Module: Outside dimensions
overall: 35V inches (90.2 cm) wide x 84 inches (213.4 cm) long x
4 inches (10.2 cm) thick (add 1% inch (3.2 cm) each end for

~— e

“am oucs gaskit ‘

L. am ouer seat
suusctive suaracs -/
Slass. P £ TLASHING
RAWE—~

COMIINUOUS MOUNTING ANGHE-— R

FIGURE 3

SECTION

" 2-11"7 502 cmiOUISIOE FRANE " continuous mounting bracket). Effective absorber area = 18.68
T-dandem MODULAR SPACING ‘ ft2(1.74 m? for 3” x 7" unit. Ratio of usable absorber area to total
nEaw, R installed surface covered = 0.88. Glass area (aperture) = 18.88

§ ft2 (1.75m?).

Absorber: Copper sheet: 0016 inches (04 cm) thick (12
ounces). Selective black: minimum absorptivity, .85, maximum
emissivity, .15. Manufactured by Enthone, Incorporated; guaran-
teed durable to 400°F (305°C). (Black chrome: absorptivity, .94
emissivity .12 also available,) Air chamber: % inch (2.22 c¢m) high,
thermal-conductive epoxy bond to absorber with expanded core.
Connection to external duct: gasketed pressure seal.

Insulation Behind Absorber: 12 inch (1.27 cm) thick glass fiber
over % inches {(1.91 cm) thick foil faced isocyanurate, R = 9.0;
glass fiber (1.2 Ibs/ft* density).

Method of Anchoring: 1% inch (3.2 cm) mounting leg integral
< with top and bottom of frame; four %" diameter holes predrilled.
0 Capability of through bolt anywhere along its length. Pre- ;
iy fabricated “U” clips provided for alignment of ducting gaskets. “

Weight Per Module: 125 pounds (56.7 kg) (standard 3’ x 7/ unit). |
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‘ 152 pounds (68.9 kg) for double glazed unit.
.8 Recommended Flow Rate Through Collector: 3 to 6 cfm/ft?
‘ Sim (15 to 30 I/sec/m?) of collector.
; . Warranty: Five year material workmanship warranty on all parts
‘ * A ouct GASKET . : effective from date of instaliation. See your local Sunworks rep-
i e oy resentative for details.
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DESIGN SERVICES

To receive further information on the Sunworks
Solector® solar energy collector, call the SWEETS
BUYLINE 800-255-6880 for your laocal Sunworks
representative. Your Sunworks representative will
bring you further technical information on the
Sunworks Solector® solar energy collector, in-
cluding thermal performance in accordance with
ASHRAE 93-77, pressure drop analysis, recom-
mended piping/ducting arrangemen?s, mounting
details, etc.

The Sunworks representative will also introduce
you to the professional design assistance ser-
vices available to specifiers of Sunworks solar
energy products. This service includes computer
simulations of collector performance, system siz-
ing, return on investment analysis and a complete
engineering design manual.

SOLAR FHERGY CAGUIFk LRT

P. O. BOX 8126 - 913/452-6688
FRAIRIE VILLAGE, KAN, 66208

The Sunworks liquid cooled drain down Solector is designed to
be used in systems which require periodic draining for freeze
protection. This Solector has the same high quality work-
manship.and is comparative in performance to the internal man-
ifolded Solector. Thedraindown Solectorconfigurationresponds
to the specific design requirements of a solar collector array
which needs to be rapidly drained of liquid and to insure total
removal of gasses on the refilling of the system. The drain dowr
Solectorisapplicabletolargecommercial systemsusingexternal
headers or smaller residential systems.

FEATURES AND CONSTRUCTION

Cover: Single glazing; lo-iron (A.S.G.) content, % in. (32 cm)
tempered, edges swiped. Double giazing; lo-iron (A.S.G.) con-
tent, 2-% in. (.32 cm) tempered, edges swiped. Solar transmissiv-
ity,singleglazing = 89.1% —doubleglazing = 79.3%.(A.5.G. %"
or¥e¢” noiron also available.)

Absorber container: Sides, aluminum extrusion; rear aluminum
sheet 0.032in. (.081 cm) thickness, pop rivet in place. Air space
between cover and absorber: approximately % to 1in.

Gasketing material: EPDM “U” gasket.

Weatherproofing: This module can be placed out in the weather
without need for further weatherproofing.

Finish: On aluminum sides of container: standard mil! finish.
Anodized clear or black finish (available at extra cost).
Dimensions: Of surface-mounted module: outside dimensions
overall: 35%2 in. (¥.2 cm) wide x 84 in. (213.4 cm) long x 4 in.
(10.2 cm) thick (add 14 in. (3.2 cm) each end for continuous
mounting bracket). Effective absorber area = 18.68 ft* (1,74 ).
Ratio of usabie absorber area to total surface covered = 0.902.
Glass area: 18.88 ft? (1.76 m?).

Solector solar energy coilectors can be mounted end-to-end for
series flow or side-by-side for paralle! flow. It is recommended
that no more than 3 collectors be connected in series.
Absorber: Copper sheet: 0.010 in. (.025 cm) thick (7 0z.). Selec-
tive black: minimum absorptivity .85/.92 maximum emissivity
07/.35 manufactured by Enthone, Inc., guaranteed durable to
400°F (305°C).(Black chrome: absorptivity, .94 emissivity .12also
available)) Copper tubes: ¥ in. (type L). Tube spacing: 6 in.
(15.24 cm) on center, Tube pattern: grid. Bond between tube and
sheet: 270° wrap high temperature solder. Manifolds: 1 in. {type
M) copper. Tube connections to manifold: brazing alioy. Connec-
tion to external piping: 1 in. (type K) copper, extending 1% in.
(4.76 cm) beyond cotlector ends; supply, bottom left; return, top
right (when viewed from glazing side). Manifold/tubes pressure-
tested to 15 atm; recommended 125 psig (8.5 atm) working
pressure.

Insutation: .5 inch (1.25 cm) thk. glass fiber (compressed) over
1.0in. (2.5 cm) thk. foil-faced isocyanurate, R = 10.0(glass fiber
density, 1.2 Ibsl/ft?).

Yathed: Of anchoring: coritinuous mountingbracket ateachend
of frame for anchoring; four predrilled holes are provided for
anchor bolt or screw connections; additional holes may bedrilled
by instalier if required.

Weight per module: 113.9 pounds (51.7 kg), filled; 111 pounds
(50.3 kg), empty. Add 27 Ibs. (12.2 kg) for double glazed unit.

Recommended flow rate through collector: 14.7#/ft*/hr (0.75
gpm) (0.047 l/sec) per collector.

Collector coolant: Coolant should be Sunsol 60 made by Sun-
works or equivalent. In areas where regular tap water isusedas a
coolant, it is important that the pH be controlled between 6.5 and
8 and the Ca, Mg count below 50 ppm,

Warranty: Five year material workmanskip warranty on all parts
effective from date of installation. See your local Sunworks rep-
resentative for further details.

NOTE: Manufacturer reserves right to change specifications and dimensions without notice.
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SUNSOL 60

Sunsol 60 is a non-toxic, non-flammable heat

transfer media for solar collectors. It contains

special corrosion inhibitors that will protect

the life of the copper and steel components of

solar heating installations,

Sunsol 60 also contains a certified non-toxic
dye for easy identification of leaks that may
occurin the system,

Sunsol 60 can be used as is, undiluted. It will
protect the installation against freezing to
atemperature of -55°Fahrenheit. For areas
where the minimum winter temperature is
higher, water may be added following the
instructions of Table .

TABLE |
T ynj:ienr‘al:m e Sunsol 60 Water So':ll:t?(lm
Volume
-55°F 5 gal 5 gal
-40°F : 5gal 0.5 gal 5.5 gal
-20°F 5gal 1 gal 6 gal
0°F 5gal 1.75gal 6.75 gal
10°F 5gal 5 gal 10 gal
20°F 5gal 10 gal 15 gal

SPECIALISTS IN SOLAR ENERGY EQUIP
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SPECIFICATIONS

SPECIFIC GRAVITY: 8.7lbs/gallon

VISCOSITY: 0°C .....oon.. 40 cps
20°C........... 10 cps
40°C ............ 4 cps
SURFACE TENSION: 25°C........ 42.5 dynes/cm
VAPOR PRESSURE: 20°C......... 12mm Hg
SPECIFIC HEAT: 25°C ....oiinne .808
50°C ............ 833
70°C ... ... 857
BOILING POINT: 1000mm.......... 116°C............ 240°F
760mm.......... 109°C............ 228°F
300mm........... 82°C............ 180°F

FLASH POINT: NONE

TOXICITY: Non-toxic; contains no hazardous ingredients

Our recommendations are made in good faith and agreement that Enthone, Inc., will not

_and are based on our skill and experience. be liable to any person by reason thereof.
However, since the conditions of use of these Nothing herein shall be deemed to be a
products are beyond our control, this recommendation to use any productin
information is given on the express condition . violation of any existing patent rights.

Available in 5and 55 gal. containers.
See your Sunworks Representative for pricing and shipping.
Manufactured by Enthone, Inc.
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Measure "X" to the nearest
1/16" -

¢) Clean 4 - 2" pieces of 1"

! type M Copper Tubing with

- emery cloth. Place a mark
with tube cutter 1/8" in

, from the end of the tube.

: See Fig. 3.

: - L
| " 1"Dia.Type M Tubing
\ : 6 /'
a / 1/ ,
BenchMark 4

Figure 3

d) Cut the connecting mle
couplings in the middle with
a thin hack saw blade. Avold
Damage to the Swedges.

e) Remove collector "B" from the
array.

f) Remove stubs from collectors
"a", "B" and "C" and any
soldor romining in the
swedpes. lmery cloth or wlre
brush 15 helplul.

M

) Apply flux to all swedges,

s it e . . e et e oot i e
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Bench Mark
\

Figure 5

1) Use ncedle nose pliers or similar
tool to move connector nipple into
position.

m) Repeat for all other connections

n) Solder connections with 95/5 tin
antimony.

0) Check for leaks by pressurizing
systen. '

NOTI:

A prencrous quanity of flux paste on
the connectiing nipple arkdl In Lhe
swodpos will permit the nipple Lo
slide into pouition cavlly. A
chiannel=lock plicr may be used ln-
stead of newdle polnt pliers,
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RUEPLACING A SOLECIOR MOPUITE

1) Collectors at the ends of an | h) Cut the ! pleces of Type M tubing
. array .can be easily removed. 1/2" lonrer than the measurement
"X". f1he 1/4" bench nark 1s in-
) Removal from the other loca- cluded In the overall dimension
tions can be accomplished as (1/2" plus "X".)
follows: :
1) Insert the four (4) male coupling
a) Assume Solector "B" is to nipples into the swedges of
be removed. See Fig. 1. ' * collector "B" until they stop.
: , ' See Fig. 4. 1o X
1'Dia.Nipple Typ. 4pls/ ! . _ Bench MarKk
| —
F AllIB1IC
Figure 1
Figure 4 _
b) Accurately measure the Example: Assume "X" = 1/4"
: distance between the - Add 1/2" .
swedges. (The length of Nipple 1lg. = 3/07
the exposed connecting Nipple shown in stopped position.

nipplel See Fig. 2.

Co : ‘ J) Carefully place collector "B" into
position. Note there is only 1/8"
gap between end of header swedge

| ’ ' ' 1 "
~ easure ‘X' to the nearest s
| and edge of nipple. See Fig. 4.

k) Align swedge of adjacent collector
with coupling nipple and slide

X ) nipple into swedge until bench mark
- : is in alignment with edge of swedge.
7] &e Fig. 5.
Figure 2 :
253




YT T T T T TR e g VR

16. TEMPERATURE CONTROLS

Sequence of Operation

Citizens Mutual Savings & Loan

- Solar Storage Summer

» .
*

1f ambient temperature within solar collector is less than 100°, valve

,_* V-1 1is open to storage tank "W"., If Solar collector temperature is
,.,, above 100° then valve position is determined by Delta Temperature

.,eontroller. If temperature difference between sensors if less than

7209 the

diverting valve V-1l 1e open to storage tank "W".

”?7 Solar Storage Winter

. If storage tank "W" temperature is 195° or greater the diverting valve
- V=2 will position te allow water to go into storage tank "C". Outdoor

'

"~ thermostat will position diverting valve to allow water to go into
- etorage

tank "C" anytime outdoor temperature 1is below 60°.

- Heat Dissipation

" Anytime
.erting valve V-3 will open to allow flow through heat dissipation heat

storage tank "W" temperature T-2 is 200° or greater, then div-

- exchanger, and will start condenser water pump. Interlock will prevent
. operation of absorption units and water-to-air heat pumps if storage
tank "W" temperature is 200° T-2 or greater.

Domestic Water Heating

Senaor in water leaving heat exchanger HE-2 will position (modulate)
i+ mixing valve V-5 to maintain set point of 120°. Set electric element
’; thermostat in domestic electric water heater at 1150,

. Solar Pumps P5, PG, P7

"If ambient temperature within solar collector is 100° or greater then
- all scolar pumps will be started through time delay relay. Time delay
;“JQ relay 1s set for 15 minutes to prevent short cycle. Delta temperature
econtroller through sensors in sclar water and hot water hegting water

fﬁ will cause solar pumps (3) to stop if solar water is not 5 or more

* higher than H.W. heating water. On a call for cooling, P.E. switch

" will cause eolar pumps P6 and P7 to stop. If solar water temperature

rises to 207° then solar pump P6 will restart and a continued rise in

' solar water temperature to 210° will cause solar pump P7 to restart.

? fw Hot water Heating Pump 13 started by auxiliary contacts in solar pump
’ PS starter or by temperature controller in storage tank "W" set at
60 'if the supply fan is running and there 1s a call for heating or

b

oA
N -r:‘

f cooling.

each of

;i'Space heating and cooling --Heating'and cooling control functions for

the 5 zones are initiated from the respective space thermostat

- for each zone. The control functions for each zone space thermostat

- grams.

‘% shall be identical as herein described and as indicated in the dia-

X The 7-day program time clock shall provide "night" setback for
.. nights and weekend days for selected days and selected hours as dir-

! ected.
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"Day" Operation

A. The main air supply fan and all 5 zone heat pump air supply fans

will operate continucusly when the 7-day program clock is in the "Day"” 7
cycle. Unless abnormal temperatures are sensed by the fire switches :

(high temperature) or the low temperature-control (Freeze stat). If
abnormal temperatures are sensed by the fire switches or the freeze
stat, all supply fans shall stop.

B. When air supply fans are not operating the outside air dampers
shall go completely closed and the return air dampers shall go fully
oper.

9¢ to 10# control air pressure (set zZone space thermostat for i
7& FP. at 9#): Control system shall provide automatic changeover from

heating to cooling cycle,.

D. 10# to 13# control air pressure: If all zones are in the cooling
cycle (as determined by the zone space thermostats), the outside alr
dampers and the summer return air dampers shall modulate to maintain

the main supply fan discharge temgerature as set on the discharge
temperature controller (set at 55°F If the outside alr temgerature

is above the setting of the outside air thermostat (set at 60°F.) and

the fan discharge air temperature is above the setting on the dischargse
temperature controller, the outside air dampers shall close down to the
minimum position as set on the minimum position switch (set for 10 %
outside air). Any time one or more zones are operating in the mech- '
anical cooling cycle (absorption unit or heat pump cooling 1is operatinc)l
the outside dampers shall close down to minimum position.

13# to 14-%# control air pressure: The hot water heating pump #P4 is
operated as called for in note 6 above. If the solar heated water temp-
erature is at 170°F. or higher, the absorption chiller units will be
ecycled on and off in sequence (thruthe step controller) to maintain
chilled water tempsrature setting on chilled water temperature con-
troller (set at 46°F.), except if heat dissipation from the solar heated#
water system is required the absorption chiller units will be locked-out
of operation as called for in note 3.Chilled water pump, condenser water
pump and ccoling tower will be automatically started and stopped and com~
denser water control valve and hot water control valve for each chiller
unit opened and closed from pillot control circults in each absorption
chiller unit and from other controls and interlocks shown on temperature
control diagram. An emmersion thermostat in the return water from the
cooling tower shall prevent the operation of the cooling tower fan if
return water temperature 1s at or below the thermostat setting (set at
750F.). The control valve for each zone chilled water coill shall be
opened and closed by its respective zone space thermostat to satisfy
setting of the space thermostat.

144#to 17%# control air pressure: Each zone heat pump (cooling cycle)
shall be cycled on and off to satisfy the setting of 1its respective

zone space thermostat. The consenser water pump and cooling tower shall
be automatically started if one or more of the heat pumps are operating
on the cooling cycle. If any one or more heat pumps are started on cool-
ing cycle, all absorption chiller units shall be locked out of operation
by breaking the control curcuit to the step controller controlling the

start-stop operation of the absorption chillers. All absorption
| 255
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chiller unit condenser water control valves will also be closed
thru the pilot circuits from their respective absorption chiller
units. If heat dissipation from the solar heated water system 1is
required, all heat pump units in the cooling cycle will be locked
out of operation as called for in note 3. An emmersion thermostat
in the return water from the cooling tower will prevent the opera-
tion of the cooling tower fan if the return water temperature is at
or below the thermostat setting (set at 75°F). The control valves
in the water ccnnections to each heat pump water-to-refrigerant
heat exchanger will be opened to cooling tower water and closed to

peating water for each heat pump that is in the cooling cycle.

G. 6# to 97 control air preasure: Hot water heating pump #P4 te
operated as called for in note 6. Hot water heating coil contre:
valve 1s opened and closed by its respective zone space thermosta*
to .~tisfy the setting of the thermostat.

H. 3%# to 5# Control Air Pressure: Hot water heating pump #Ph
is operated as called for in note 6. Hot water pump #P8 will
automatically start. Heat pump reversing valve will change over
to heating cycle and heat pump compressor will cycle on and off
to satisfy the setting on its respective zone space thermostat.
Heating water to the heat pumps will be supplied from the solar
heated water system. Heating water temperature to heat pumps

will be controlled with mixing control valve to maintailn water Q; l
temperature setting for emmersion sensor and controller (set for Q@"n ) 1

689F), in the supply pipe to the heat pumps. The control valves @%tfa;. i
in the water connections to each heat pump water-to-refrigerant 429‘%0 |
heat exchanger 1s normally open to the heating water and will be Qg~@,
closed to the cooling tower water for each heat pump that is not '§?>§
in the cocling cycle. If outside air temperature is above the v

setting of the thermostat in the outside air duct (set at T700OF.),
the heat pumps and water heating pump #P8 will be prevented from
operating.

I. 2# to 3%# Control air pressure: Hot Water pump #P8 1s operatimg
(from"H"above). Heat pump reversing valve is in heating cycle amnd
heat pump is operating (from"H" above). If the water temperature of
the solar heated water is below the setting of the sensor and con-
troller (set at 68°F.) in the solar heating water supply pipe
connection to the heat pump heatlng water circuit, the auxiliary ine
stantaneous electric water heater elements shall be energized to
maintain the heater water temperature setting of the emmersion |
controller in the heater (set at 750F.) and the control valves in 1
the piping connections between the auxiliary heater water circuit |
and the solar heated water circuit will be closed to the solar
heated water and open to the auxiliary heater water. The auxiliary
heater shall not be energized if pump #P8 1is not operating, or 1if |
the flow switch contacts in the auxiliary heater supply pipe 1is nos |
cloaed, or If the safety emersion thermostat in the heater senses
1259F, "water temperature, or if the sensor and control in the solar
heated water is at or above its setpoint (68°F.,). Emmersion con-
troller for heater water temperature shall provide for 2-steps of
heater element control.

J. When the outside air temperature is below setting on the outsidﬂ
air thermostat (set at 60°F.), the winter return air dampers will
fully open. The summer return air dampers will completely close
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and the outside air dampers will completely close.
Night Operation

K. VWhen the 7-day program time clock is in the "night" setback
cycle, all supply fans will be shut down. The outside dampers
will be completely closed, the return air dampers will be fully
open, all space cooling equipment will be shut down, and the heat
pumps and auxiliary electric water heater for the heat pump heat-
ing water will be shut down. The "night" setback cycle will be
by-passed by operation of the mechanical by-pass timer switch for
one to six hour operation as selected. By-passing the "night" set
back cycle will put all space heating and cooling systems in the
"day" mode of operation. When in the "night" setback cycle the stars,
conditioning systems will not operate for cooling requirements ur-
leas "night" setback c¢ycle, all supply fans and heating systems asa
described in "G", "H" and "J" will provide heating as required to
sutis:y zetting of the "night" thermostat (set at 62°F.) located ‘r
room #l14.

L. A time-delay relay with 2 minutes to 60 minutes adjustment (se:
for 10 minutes) and with delay on energization will be installed ir
the main fan interlock <clrcuit to prevent heat pump compressors
and heating water pump #P8 from starting until fan has started and
the time delay has elapsed.

257




Fujicticn

" Water Storage Tank
. Solar Heat Dissipation

Solar Heat Dissipaticn

Absorption Chillers
Solar & Cond. Water

. Domestic Het Water

Aux. Htg. Water

Inatantaneous Electr. H.W.

Zonc Valves

Chilled Water Coil Valves

Hot Water Coil Valves

Hot Water Coll Valves

Ht. Pump Cond. Wtr. Valves
Ht. Pump Cond. Wtr. Valves

CITIZENS MiiwlIATY.
Valve Assembliles

Contrcl Dwg, Quantity
Designation
V-1 & 2 2
V-3 1
V-4 1

10

1

1l

2

5

4

1

6

4

Part Number

VK
VK
VK
VK
VK
VK
VK

8177-121-1-11
8047-121-2-13

8177-121-2-14
1515-421-1-9
8045-521-1-4
8045-521-1-#

8177-121-1-10

VK4¥*-2525-521-1-1

vku4®-2025-501-1 -4

VK4*-2025-501-1-14

VK
VK

3145-421-1-7
3145-421-1-8

® VK-4 indicates valves actuator with positive positioning relay.
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Product InfFormation

Pneumatic
Unitary Valves
VK Series

Two Way
Single Seat, N.O.
- 12" Thru 14"

-

VK-1115 []

For proportional control of hot and chilled water or low pres-
sure steam. Used primarily on fan coil units, radiators and
small unitary air conditioners. Device: Single seat bronze body
with integral seat and 150 psi static pressure rating with union
end on outlet and FNPT inlet. Available in angle and straight-
way patterns. Polished stainless steel stem with spring-loaded

* Teflon packing rings. Equal percentage high rangeability throt-
thing plugs. with composition disc for tight shutoff.

Maximum Fluid Temperature (Min. +40°F)

| 5”\(:[{ Iy
) | aury

For proportional control of water. Used primarily on small air

“

Three-Way Mixing
2" Thru 1”

VK-3145 [

conditioning units and similar application requiring a compact
proportional three-way valve. Device: Compact two-way bronze
body with 150 psi static pressure rating. Body has FNPT end

i

connections.  Polished stainless sizel stem with spring-loal

Teflon packing rings, brass plug

Maximum Fluid Temperature (Min. +40°F)

Service

160°F Ambient

220°F Ambient

Water

281°F

250°F

Service 160°F Ambient 220°F Ambient
Steam 281°F 250°F
Water 281°F 250“F

Two Way
Single Seat N.C.
V2" Thru 114"

VK-1515 []

For proportional control of the hot and chilled water or low
pressure steam. Used primarily on fan coil units, radiators and
small unitary air conditioners. Device: Single seat bronze body
with integral seat and 150 psi static pressure rating. FNPT end
connections. Straightway pattern. Polished stainless stee! stem
with spring-loaded Teflon packing rings. Equal percentage high

« runageability throttling plugs, with compaosition disc for tight

shutoff
Maximum Fluid Temperature (Min. +30°F)

—

-
(S

l |:
—
“-‘
—
For proportional sequencing control of hot and chilled water
Used primarily on small two-pipe supply, air conditioning units
with a common return. Bevice: Tight closing. Forged brass
body has 250 psi static pressure rating. SAE flare fhtting
threaded for standard 2" OD (3" nominal) flare nuts (not
included). Polished stainless steel stem with spoing-loaded
Teflon packing rings and self-adjusting packing. Two tight
closing discs are connected by spring-loaded sequencing mecha
nism. Discs have equal percentage, hicl turndown ratio, brass
throttling plugs

Three-Port Sequencing
12" SAE Flare

VK-3345 [

Service 160°F Ambient 220°F Ambient Maximum Fluid Temperature (Min. +40°F)

Steam 281°F 250°F Service 160°F Ambient 220°F Ambient
 Water 281°F 250°F Water 250°F 250°F
ACTUATORS FOR ALL ASSEMBLIES (MK 4600 SERIES)

A compact spring-return pneumatic power unit actuated by a or 8 to 13, factory set. Start Point field adjustable = 2 psi

tough, wear-resistant, eastly-replaceable molded neoprene dia-
phragm. with an effective arca of 11 square inches. The housing
is a sturdy die-cast case incorporating a beaded diaphragm ceal
Spring raises the valve stem on loss of air pressure. The actuator
may be rotated on the valve to align the air connection with con-
trol piping, end can be removed from the valve without disturb-
The air connection is Y4” NPT female in
Operating range 15 5 psi; 3 to 8, 5 to 10,

ing the sprirg setting
the side of the cover

LITHO IN U. S. A,

259

Valve position is indicated by integral pointer

Contro! Requirements: Uses any Barber-Colman pneumatic pro
portional contr lle

Installation: V.i.c¢ may be mounted in any position. Actuator
may be swiveled to any convenient position and can be removed
from the valve body as a unit. Maximum ambient temperature
220 F. Minimum ambient temperature 0 F. Maximum control
air pressure 30 psig

F-15093-1
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vB-202 SERIES []
VALVE BODIES

TWO-WAY, SINGLE SEAT
STEMDOWNTO CLOSE
Sizes: 1.2 0 1.2 wa

Body Pattern. ' 2 102 Glote Screws
G¥

Flowfypo 1/2 102 Equa' P 21400

Body Material: 1 /2 102 g

Seat Material: Brass

Stem Material: Stainiecs S1n

Plug Material: Brase

Disc: Compositior

Stem Packing: Grapnie

Max. Opersting Press. —Steam: 115
Max. Operating Press. —Water: 15 0., "
Recommended Diff. Press. —Steam: “: «*
Recommended Diff. Press. —Water: i (. 1
Fluid Temps. —Steam: " 1890 (28108 )M 4. 10
Fluid Temps. —Water: 4'7 ( 4+ 100k ) the 110X
Factory Available Valve Assemblies. Ve U

VB-212SERIES []
VALVE BODIES
TWO-WAY, SINGLE SEAT
STAINLESS STEEL TRIM
STEM DOWN TO CLOSE

Sizes: 1/2 102

Body Pattern: Globe Scrowed

GF

Flow Type: Equal Percentage

Body Material: Brass

Seat Material: Stainiess Steel

Stem Material: Stainiess Sieel

Plug Material: Stainless Steel

Disc: None

Stem Packing: Graphite

Max. Operating Press. —Steam: 15U psiy

Max. Overating Press. —Water: '50puig

Recr ded Diff. Press —Steam: 100 pwy”
Recu~ V& «ded DIff. Press. —Water: 35psg*
Fleie foin—Steam: “4)0C (4660F ) Mavmun
Fluid Teinps. —Water: 400 ( « 4008 thrg 1RO
Factory Available Vaive Assemblies: VK /1.5

*Max mum tecommended (11 A Dt eint

iHt

VK L

261

Two-Way & Three-Way Valves
ME.-4700 Series Or MK-6800 Series

VK Serie

Pneumatic Operators

3

VB-252 SERIES [ ]
VALVE BODIES
TWO-WAY, SINGLE SEAT
STEM DOWN TO CLOSE

Sizes: . 2%
Body Pattern

Flow Type

Body Matenal

Seat Material

Stem Material

Plug Material

Disc

Stem Packing

Ma: Operating Press — Steam
Max Operating Press — Water

Recommended Dilf Press — Steam
Racommended Diff. Press — Wate

Fluid Temps —Steam ¢ YRy Maue

Fluid Temps — Water s 4 10
Factory Available Valve Assemblies. v~

VB-804 SERIES [ ]
VALVE BODIES
THREE - WAY, MIXING

Sizes

Body Pattern
(N

Flow Type: ° LI 10é Mix

Body Material

Seat Material

Stem Material !

Plug Material: '

Disc: Mo

Stem Packing

Max. Operating Press — Steam *
Max. Operating Press. — Water

1

Recommended Diff. Press —Steam '
Recommended Ditf. Press — Water
Fluid Temps. —Steam: "

Fluid Temps — Water

Factory Available Valve Assemblies: /x ~ )4

NOTE
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VK-2025 and VK-2027 VK-2125 and VK-2127 VK-2525 and VK-2527
- - E -

A Iniet

[ LT
T
1

[r'w."' % oy
4 u’
- )

AN ! Stem Up - Flow thru port B tc port AB
A -7! | B Stem Down Fiow thru port A to port AB
78 L A—-' 4 Normally open to port B
1m2"-2" 2-1/2"-4"
VK-8045 and VK-8047 Fluid Temperatures Versus Ambient Temperatures
Maximum Fluid Temperatures
Valve o .
Assembly 719C [160°F) 1049C [220°F)
Ne =6 T N P Ambient
Steary Water Steam Water
VK-2025 | 1380C [2810F) | 1490C [3000F] , 126°C [260°F) 1260C [260°F ]
¥K-2027 | 1380C [2810F] | 1490C [3000F) | 1260C [2607F) | 1269C [260°F]
VK-2125* | 1600C [3200F] | 160°C [320°F) | 1269C [2600F] 1269C [2600F]
VK-2127* | 160°C [3200F] | 1600C [3200F] | 126°C [2600F) | 1269C [260°F)
VK-2525 | 1380C[2810] | 1490C [3000F| | 1260C [2600F] | 1260C [2600F]
VK-2527 | 1380C [2819F) | 1490C [3000F| | 126°C [260CF] | 1260C [2600F]
VK-8045 - | 1490C | 300°F | - | 126°C [260°F)
VK-8047 o 1499C (300°F l ~ [ 1260C [2609F

*150 PSIG steam 180°C [ 366°F | at 45°C [ 114%F | ambient
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Part Sire “'.-"" 15 PSIG Sepply A _1 % 95:C Supply A Dimone ons dnches
—— t plten:ca prae o P AP
- Cr | 30 S Mo 510 Spy tog [813 Spe teg [38 5 g [5°0 Son by If 1 S b | _
foches | Steam |Water | Steam | Water | Steam | Water |Steam |Water | Stesm (Water .m_nq:m_m L -B__T-C | Il___lr I
1 8 8 35 | 150 — - 10 10 | 3% J150 ] * # kR f\ﬁ'i“rf‘. X ol W e sl 3.
sl le [ 91 151 51 31 . FTYN IO O S S BN TP Y PRSI Y
- elol 21 202201 |- — 13 % R I EYY D T T Fra
2 114 N 0l 10| — | — e 25 | 2% - i) 1 |6 Via | 13% (iGia] 4 n
[ ]! 22 35 150 | - | — ] 30 ] 30 | 35 [15 ¥ 1190 [ane [ 1 Tisre ottty
2 0112 [ 35 1es | — 1 — 115 1353 [sof - ¥, : 516 11 T3 (V1) (AP
VK-2027 | 2% 12 | 56 35 45 — — 5 5 35 80 - % 4 8t 3o 1160a 12'0 1102 3
3 113 ]85 | 303 |-~ |]— | a4 43 [60] - 30 | 30 19, | 3% e 12 1oy ]
4 ; 145 | 15 15 | ~ — 1 1 30 | 30 — 15 15 111o | 41 J17/9]12' 20100 |}
2 a1 1 [12%]10%e ] 47y
v [3]28 150|150 | — | — | 90 | % [15 [15 | - 150 1150 [ 2% L 1 [12%:]100a] 4% ]
81 33 2 | 1 12% 100 a] 47 ]
VK-2128 B N, 140 | 140 35 | 35 | 150 [150 140 1140 [ 3'e | 1 [12%[10'u! 4’
1 8171 78178 | ~ — [ 15 |15 | 140 [140 75 1 75 [ 3% | 1'a [12%]10% | 4's
Vo | 9] 16 40 | 40 - - 5 5 80 | 80 49 40 [ 412 ] 1% [127a]100a] 370
e [10 ] 22 [ 25 | 25 o 2 2 | 50 | 50 25 | o5 | @5 | 1t [131;100s] 4"
2 il N 15 | 15 - e Jrume g W ] B 15 [ 1516 170 113% [10%+ 874
1 [ 8]71 [15 (1% . 9 |95 |15 [150 | - 150 1190 | 33 | 104 [150a 1202 106,
VK-2127 1V 91 16 |15 |150 _— - 55 55 {150 |150 150 [ 150 | 4ta | 13 {150 |120; |10,
1% |10 | 22 150 | 150 - 35 35 1.50_4#_50 150 {150 | 458 | 112 ]157a 122100,
-l 80 | 80 15 15 {150 (150 B0 {80 | 6 174 |16 [121,]10!, :
% 17173 [ 15 [ 15 |35 [5 |35 105 [15 [ 15 [ 35 [ 5 | 35 1105 ] 30: ] 1% |11, J101e] 49
1_[8]12 81 8 [ 25 [ 25135 |5 | 8 [ 8] 25 [ 2 [ 3 |5 [3%a]1 . J11iali0teld’y
VK282 | 1Va | 9 | 21 - ~— 15 15 35 35 - ‘__}_l_‘_n_-q_ 15 | 35 #___3_‘)__‘ 414 | 2Va |11 {10Ve | 4’8
WID ! -1 - 1 81815 1651 - | -- 8 15T (] 2 % [10'a] &
:/’ i [ -1~ 5 5 115 [15 : ?, ﬁ'lz 12 f,: 21 }; : 13.: :'.
8] 12 35 | 85 | 35 [150 | 35 150 | 35 | 85 | 35 150 | 35 150 . 334 J1'%;, [13% 12151013
Ve [ 9] 21 35 1 55 | 35 1120 | 35 (150 | 35 1 55 | 35 [120 | 35 150 | 4i, ] 2:a {14 112021102
¥, |10 | 29 35 35 35 85 35 150 35 35 35 89 15 *}_1‘)0 45 | 214 |14 1245 11002
weas2? [2 |11 (a6 | 20 [ 20 135 [45 [35 [80 [ 20 |20 '35 a5 ] 35 180 [omf2:1iaali2iall0i2
2% 112 | 75 7 7 20 20 35 40 7 ] 20 20 35 40 |81, | atg [15's 12021100
3 13 | 109 4 4 15 15 30 30 4 4 15 15 30 30 {9, | 4ve |16t 1200 1402
4 14 ]179 1 1 7 7115 115 1 1 7 7 1 15 | 15 [, (50, 1167 f12vs J100

* Close-of! pressure ratings apply when valves are instalied with pressure under the seat Close-o!! ratings are dependent on valve s1ze and
actuator spring range

Yalve Clese Off Presswre Ratings ¢

i |

Ipart Size c':l'ﬂ 15 PSIC Supply Air Presswe 20 PSIG Swpply Air Presswre BT S
Lt [ ciest | 30 Spg ag | 510 Spg Mg | 613 Spp ey | 8 Spe kg st s ke (803 Smmee | | o | o]

flsches | Port| € W [Port B |Port A [Port '8 |Part A" [Port'B" |Part A [Port 8 Trert s [Port & [Port'®
ort ‘A’ [Port'8’ |Part'A’ [Port'B" [Port A" |Port'8’ |Port'A" |Port'B

Y2 4 |51 15 | 120 45 80 | 100 25 15 | 150 4 150 1100 {120 | 3af2:2{i1iafl0ia] 4 &

Ya 7115 15 | 120 45 80 | 100 25 15 | 150 4y [150 [106 [120 | 3. fraftirafl0te

g" 1 |8 |12 5 | 65 | 25 | 40 | 60 | 15 120 | 25 [100 [ o0 [ 65 [ 3%]2%iltafi0ta] -
9

-
-

o

— \

“Tva 21 o | s | 10| 2 | 3 5 0 | 70 | 10 | 60 § 35 | 40 | as][2%afi1"afi00e] 4 a
1% |10 |32 0 | 25 s |15 | 20 2 0 | 45 o T a0 1 70 | 25 | 2°a |2 a[11%a]10%a] &

—-<L -~ ~-d

2 |1 |e 0o | 10 2 5 | 10 0 0 | 25 > T 20 1 110 § 53202 00l o)

T 18 112 1 8 115 1150 150 |150 | 85 | 85 [1i50 150 [150 [150 [150 | 3% 253 efi2icfie

1a |9 |21 50 | 150 110 | 135 150 50 50 150 | 110 150 150 150 | 4':]2% 14 Q281
1% |10 |32 35 | 140 80 90 145 35 35 150 80 150 145 | 140 | 4%k | 27a f14en 120, ]

&';, 2 1149 | 20 | 85 | 45 | 55 | 80 | 20 | 20 1_1_‘,_: 5 [120 | 80 1 85 | 5 |v:fatsizi]
2% (12 |74 8 | &5 | 2 [ 34 | a5 | 10 8 | 3 |22 [0 | a5 | a5 |8, |5%pepi2ef
3 (3 lior | a1 30| 15|23 ] 0 6] ¢ |55 |15 [ [0 [30 [ofenfsapz:g 1
e | 2 1201 811512 | 3] 2 |35 | 8 |0 |a |20 [ls]8zpespiz: o

1"A“ Port Ratings = Pressure at Port A" Minus Pressure at Port '8’
8" Port Ratings = Pressure at Port "B'* Minus Pressure at Port “A 263




11 8Q.IN. ACTUATOR ON vK-2025 []
172" VB8.202
VALVE BODIES
TWO WAY, SINGLE SEAT
ORMALLY OPEN

For proport.
K wpressure sleam
Actuators MK-4700 Seres

Ateal of chilled ¢ Aot waiter ang

11 SQ. IN. ACTUATOR ON vK-2125[)
112" 102" VB-212

VALVE BODIES :

TWO-WAY, SINGLE SEAT
STAINLESS STEEL TRIM
NORMALLY OPEN

For proportional control of hot water and steam
Acludlnrs MK-4700 Seres

11 SQ.IN. ACTUATOR ON vK-2525 (]
1"-2" VB.252

VALVE BODIES

TWO-WAY, SINGLE SEAT
NORMALLY CLOSED

Fo' proporhona: contr ' ¢’ water or steam
Ac'uators MK-4700 Seres

115Q.IN. ACTUATOR ON VK-8045 [ ]

12" 1 2" VB-804

‘ALVE BODIES

HREE-WAY, MIXING

For proportional “ostrol of hQuets o LR ¢ \i‘ ‘rl
phcations Usend primanily tor POt and Lr et wdtet 4 .' i
07 4 LONDINC AN SYEIBME OF AL @ Miwig va v 1N gt

v water healing installations
At qt0rs MKATOD Senes

Actuator For All Assemblies

Actuator: A pneumatic spring reiurn astua! )
una of 2 diaphragm and spring combination ke
e anted 1o the valve body Diaphragm is neopre
D' nqs are color coded to indicate spring rang¢« Auir
et s 1787 NPT female opening or i of
caphragm housing. Valve position indicator shows
1 sancrements of stroke between open and C'osed
position. Spring raises valve stem on 'nus o' an
nressure. With maximum air pressure, vda/v? -tem
r..vos down Replacement valve linkage 1s AV 4 )
Al
vk XXX5 Actuator 11 5q. in efteclive area (MK-17 20
enes)
/K-XXX7 Actuator 50 sq. in effective area (MK-6800
w ies)

505U (N ACTHATORON VK 2027 ()
1.1 & VB2

VALVE 8015

TWO WAY “INGLF ScA”

NORMAL! Y OPEN

For e
‘Ow Lt
AcCtualor: A= on

$0SQ. IN.ACTUATORON VK 2127( ]
1"-2"VB-212

VALVE BODIES

TWO-WAY, SINGLE SEAT
STAINLESS STEEL

NORMALLY OPEN

For proportiona « ot NA'e' g Nty
Actuators, ME.6RIT ¢,

50 SQ. IN. ACTUATOR ON VK-2527 [}
1"-4"VB-252

VALVE BODIES

TWO WAY, SINGLE SEAT
NORMALLY CLOSED

Forproe th v g n A '
Actigt Me

50 SQ. IN. ACTUATOR ON VK.8047 [ )
1"-4" VB-804

VALVE BODIES

THREE WAY, MIXING

Foo prop v
ninca ;
" a
S o OB SRR
- M- .
Installation: NO‘ iy Moy

uprigt and valve ko203l oot

rotated on valve Lonnet 10 gu@rmant wit
pping Alt.ato!
without disturing sprng g Mre
temperature - 1790 GOF e yerum
Diaphragm «: pre
MAXIMUIN ¢ O Qi -5

AN D romeend tron

antpre eevtony ar factor,

Barber-Colman Compan/
CONTROLS DIVISION
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Three-Way Diverting Valves
VB-817, Series 2" -6"
VK-8177 and VP-8174

Series Valve Assemblies

N e .

(coLmAn)

Product InfFormation

VB-817 SERIES
VALVE BODIES
THREE-WAY, DIVERTING

Sizes: 2" t0 6"
Body Pattern: ' Globe Screwed, 22" 10 6°

125 Ib. Globe Flanged |
Flow Type: ':" 106" D

10 2

verting

Body Material: Brass, 22" to 6" lron
Seat Material: Brass
Stem Material: Stainless Steel
Piston Material: Brass :
Piston Seal: Teflon insert with Ethaylene Propylene
“Q" Ring
Disc: None
Stem Packing: Teflon Asbestos
L ‘ | Max. Operating Press.—Steam: No Rating
S?r?w?d Flanged c [ Max. Operating Press.—Water: 250 psig 2" 10 2"
22 22"-6" ‘ 125 psig 22" 10 €
C Recommended Ditf. Press.—Steam: No Rating
Ng)'rm'glly Open Inlet Recommended Diff. Press.—Water: 35 psig*
© Port "L Ssem Down Flow Fluid Temps.—Steam: No Rating
VK-8177 Port “C"To Port “U" Fluid Temps.—Water: — 28°C (—20°F) thru 149°C
(300°F) 5
' Stem Up Flow Factory Available Valve Assemblies: VK-8177
Port “C"To Port “L" VP-8174
*Maximum recommended differential pressure in full open position
Flow for sizing purposes and normal life of seat and disc Note: Do
Valve Coefficient not exceed close-off rating
Size cv Dimensions (Inches)
(Inches) | Port “L"| Port U A 8 c D E Fluid Temperatures Versus Ambient Temperatures
Va 7 6 4% | 32 |15%| — | 15%
Ya 8 7 4% | 3v2 |15%a| — | 15% Maximum Fluid Temperature i
1 13 1 4% | 3% |15%| — | 15% Valve 37°C (100°F) 60°C (140°F) -
1Va 21 18 5% | 3% |15% ] — | 15% Assembly Ambient Ambient
1% o8 24 5% | 3% |15%| — | 15% Steam Water Steam Water
149°C 126°C
2 47 4 1 4 1 — 11 - -
2% 75 6(8) Z B 13‘ e ,:. it b i,
. 2 : e 71°C (160°F) 104°C (220°F)
3 95 85 10 8 |18 =118 Assembly Ambient Ambient
4 180 160 13 8% | — [24's] 21 Steam Water Steam Water ‘
5 220 195 12 102 | — | 245%) 21V |
: 2 VK-8177 149°C 5 126°C ,
6 275 250 142 |11V4e] — | 25%a| 22V (300°F) (260°F)
LITHO IN USA 265 F-16997 |
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e AR

D A T St
Typs ! | Type i Pnsumatic Pnsumatic Pnsumatic Preumatic
Electric | Electric 50 sq. in. 50 sq. in. 50 sq. in. 50 sq. in.
Actuater Actuator | Actuator Actuator Actuator Actuator Actuator
3-8 ibs. 5-10 Ibs. 8-13 Ibs. 5-10 Ibs.
Spring Range Spring Range Spring Range Spring Range
MK-6801 MK-6811 MK-6821 MK-6911
Linkags %"-3" Valves AV-3008 |AV-3008 AV-430 AV-430 AV-430 —_
AvV-29 V-30
4°-6" Vaives AV-351-10§AV-351-1 -— — — AV-430
Factory Availabls Vaive Assenbly VP-8174 | VP-8174 VK-8177-111-P-§ VK-8177-111-2t§
(Actuator, Linkage and Vaive Body) 2ZZ-P-S | 22Z-P-5 | VK-8177-101-P-S | VK4-8177-111-P-S¢ | VK-8177-121-P-§ VK4-8177-111-2.8+
15 Psig | 20 Psig{ 15 Psig , 20 Psig | 15 Psig | 20 Psig| 15 Psig| 20 Psig
Supply | Supply | Supply | Supply Supply | Supply | Supply Supply
. Alr Air Air Air Air Air Air Air
Valve Body oV Close-0ff Pressure Rating
Sire Port Port Port Port Port Port Port Port Port Port Port
P st]| Desc m JLIVELIUT LU LjulcJulicfolcJulcTulclolcIolcTU
vB-817-0 | -1 | -4 | Globe % 7] 6f250250) 250] 250 | 250] 250 | 250 | 250 ] 250 250 250 250 250 | 250} 250 2508 — | —1 — 1 —
Screwed ’
VB-817-0 <1 | -7 | Globe % 8] 71291250 250] 250 | 250) 250 | 250 | 250 | 250 | 250 | 250 | 250] 250 {250 | 250 250 — | — —1 —
Screwed
VB-817-0 <11 -8 | Globe 1 13| 11250 §250] 2501 250 | 250 250 { 250 | 250 } 250 250 2501250 250 |250 | 250} 250) — | —| — | —
Screwed
VB-817-0 -1 ] -9 ] Globe 1% 211 18250 §250] 250 250 ] 100 100§ 100 | 100 | 250 250 | 250 | 250 100 §100 ) 250§ 250 — | —| — ] —
Screwed
VB-817-0 -1 1 -10] Globe 1% 28] 24]250 1250 250§ 250 | 100} 100 } 100 | 100 | 250 | 250 | 250 | 250 | 100 |100 J 250} 250f — | — 1 — ) —
Screwed
VB-817-0 -1 | -11} Globe 2 471 40]250 1250} 250|250 — [ — | — | — |250]250 {250 §250 — §— 2500250 = | — | — | —
Screwed
VB-817-0 -2 ] -12] Globe 2% 75] 68J125[125] 1251125 — [ — | — [ — [125§125 125 J125 ) — | — 125125 — | -t — | —
‘ Flanged
v8-817-0 -2 | -13] Globe 3 951 851125 |125§ 125} 125 ) — | — | — | — |125{125 {125 {1258 — | — 1250126 —~ | —~ | — | —
Flanged
“‘.':}-817-0 -2 | -14] Globe 4, 180 160)125 J 125§ 125|125 | - | - |— |- | —1—1— | —]— |— | -] — 125 [125 1125} 125
Flanged ‘
VB-817-0 -2 | -15] Globe 5 220) 195p12s 125 125125 — [ — | — | — | — |~ | — | — [ — |— [—1— 125|125 [125 | 125
Flanged
VB-817-0 -2 ] -16] Giobe 6 ars| asof12s5 [1asfass | — | = — | — | — |- | = |— | —|— [ =]~ |125 }125 125 | 125
Flanged

*VK4-8177-111-P-S has factory installed AK-52309 positive positioner. Start point is adjustable 2 to 10 psi with range adjustable 2 to 10 psi
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Factory Avallable
Vaive Assembiyt Sizes Actuator | Type Actuator and/or Vaive
fz73 P s (Inches) Actuator Yype  |Controi1t Description
VK-8177 101 -1 -S Y"1 MK-6801 —_ . Pneu 50 Sq. In. 3-8 Lbs. Spring Range***
VK-8177 -1 -P -S "-3" MK-6811 — Pneu 50 Sq. In. 5-10 Lbs. Spring Range***
VK-8177 -111 -2 -S 4"-6" MK-6911 — Pneu 50 Sq. In. 5-10 Lbs. Spring Range***
VK4-8177| 111 -P S "3 MK-6811 . Pneu 50 Sq. In. 5-10 Lbs. Spring Range***
Includes AK-52309 Positive Positionert
VK4-8177] -1 -2 -S 4"-6" MK-6911 - Pneu 50 Sq. In, 5-10 Lbs. Spring Range***
Includes AK-52309 Positive Positionert
VK-8177 -121 -P -8 -3 MK-6821 — Pneu 50 Sq. In. 8-13 Lbs. Spring Range***
VP-8174 -101 -P -S v2"-6" MP-381 ([ glesc 24 VAGC Aux. Switch
750
VP-8174 -103 -P -S 2"-6" MP-485 " Elec 120 VAC Built-in Trans., Aux. Switch
vP-8174 -106 -P -8 v2"-6" MP-481 L} Esleg 120 VAC Aux. Switch
/S
VP-8174 -153 -P -S Va"-6" MP-371 { Slﬁsc 24 VAC Spring Return, Aux. Switch***
VP-8174 ~161 -1 -S "2 MP-2113 t gl?’: 24 VAC
/e
VP8174 | 163 | 1 | S | w2 MP-2150 l Elec | 120 VAC Built-in Trans.
vP-8174 | 651 | -1 | S | w2 MP-2110-600 ! S/S | 120 VAG, Solid State Drive
w8174 | 662 | P | 8 | we MP-471-600 ! S/S | 120 VAC, Solid State Drive,
Spring Return***
VP-8174 -666 -P -8 v2"-6" MP-481-600 It S/8 120 VAC, Solid State Drive

—

ZZZ=Actuator Code, P=Pattern Code, S = Size Code, When ordesing valve assembly, fill in “P" and “S" codes to match “P" and "S" codes of
selected valve body.

112 Pos=2 Pasition, Pneu=Pneumatic, Elec - Proportional Electric, 5/5 = Solid State.
*Solid state requires CP-8301, solid state drive. Electric control requires both 24 Vac and 120 Vac power,
**Solid state requires CP-8301-024, solid state drive.
1 Positive positioner has 2 to 10 psi adjustable start point ang 2 to 10 psi adjustable range.
***Spring return stem up flow “C" to “L".
Typical solid state controllers are TP-8101 or CP-8102. Typical alectric controllers are TP-100 thru 400 or PP-220 series,

ORDERING INFORMATION (Examples)
Required: S/S, 120 Vac, Type Il Actuator, Valve, Cv- 85

Options: . Order:
Actuator, Linkage and Vailve Body .. ... .....ouuuiiiniiii i e MP-481-600,
AV-300 & AV-30,
VvB-817-0-2-13
VaIVE ASSEMbIY . ..ot i e e e VP-8174-666-2-13
267 PR
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Product InFormation

Proportional Pneumatic
Damper Actuators
MK-3100 and 3300 Series No. 8

MK-3101

- APPROX RETRACTED
1"
APPROX RETRACTED + -+

LS

1 e 2
DIMENSIONS MK 3100, 3300 SERIES

= APPROX RETRACTED

- " -
APPROX. RETRACTED -
s )

—EBED 2

s

DIMENSIONS MK 3100, 3300 SERIES

LITHO IN US A

All Actuators

Effective Diaphragm Area: 8 square inches

Maximum Safe Air Pressure: 30 psig

Ambient Temperature Limits: 0 F minimum to 160 F maximum

Air Connection: "&” NPT - Female

Control Requirements: Uses any Barber-Colman pneumatic proportional controller
Installation: Actuator may be mounted in any position. Mounting bracket and swivel
connector for 5/16" diameter push rod included with actuator

Power Unit: A compact spring-return pneumatic power unit actuated by a tough wear-
resistant, easily-replaceable, molded neoprene diaphragm, with an effective area of 8
square inches. The housing is a sturdy die-cast aluminum case incorporating a beaded
diaphragm seal. Integral spring returns the damper shaft to normal position on loss
of .url pressure. Adjustable start point provives accurate sequencing and parallel
contro

Damper Ratings: Damper ratings are nominal, actual square footage which can be
controlled depends on the quality of damper and the torque required to operate the
dampers under job conditions. Ratings are approximate for static pressures up to 1”
H20 and velocities of 2000 fpm

. Proportional Control | Proportional Control with Positioner or Two

Damper Type No Positioner Position Control (8-13 Spring, 20 Psi Supply)
Parallel Blade 11.6 Sq Ft 348 Sq Ft
pposed Blade 15 Sq Ft 45 Sq Ft

MK-3100 and 3300 Series Single Range

Uses: For proportional control of dampers and air valves

Operating Range: 3-8. 813, 5-10 or 3-13 psig at 32" ouiput shaft stroke

Start Point: 3 psig adjustable * 1 psi for MK-3101, 5 psig adjustable * 1 psi for MK-
3111, 3311, 8 psig adjustable = 1 psi for MK.3121, 3321, 3 psig non-adjustable for
MK-3141, 3341.

Stroke Limiting Adjustment: Stroke may be adjusted from 4 inches maximum to 2
inches minimum. Stop point adjusted by limit stops positioned by clamp screws
Limiting actuator stroke changes operating range

Net Force Exerted: At 0 psi the actuator will be held against its inner stop and will
resist an opposing force of 24 1b on the MK-3141, MK-3341, MK-3101, and MK-3301,
40 1b on the MK.3111 and MK-3311, 64 |b on the MK-3121 and MK-3321, At 15 psi
the actuator shaft is held against its outer stop and resists an opposing force of 16 Ib
on the MK-3141, MK-3341, MK-3121, MK-3321; 40 |b on the MK-3111, and MK-3311.
56 1b on the MK-3101 and MK-3301.

MK-3100 Series Dual Range

Uses: For two-stage proportional c~atrol of dampers in
Operating Range: MK-3151, First Stage 3-6 psi, Second
MK.-3161, First Stage 3-6 psi, Second
Start Point: 3 psig start point adjustable up to 6 psig
Stroke Limiting Adjustment: Maximum stroke is 2%4”

unit ventilator applications

Stage 9-12 psi
Stage 11-17 psi.

Stop point adjusted by limit

stops positioned by clamp screws

Limiting actuator stroke changes operating range

Net Force Exerted: At 0 psi, the actuator will be held against its inner stop and will

resist an opposing force of 24 Ibs

With full supply pressure, the actuator shaft will

be held against its outer stop and will resist an opposing force of 24 b

Torque Work £
Cib-in.) (in.-1b) 1.;."""'"‘.'
Actuator | Operating Starting O,I;que
Part Range Pressure Return | Power | Return | Power P or I
s N g S ro raona;
Number (psi) (psi) Stroke | Stroke | Stroke | Stroke C‘:)(:!tml
With 15 psig Supply Pressure®*
MK-
MK:;(u)i 3-8 A?ii. 42 98 84 196
MK-311
MK-%}I: 5-10 Azh 70 70 140 140
::E:::: 8-13 AZ; 1i2 28 224 56 21 1b. in
MK-3141 3 .
MK | > 0 ol e P B
MK-3151 | 3-6 — 9-12 3 7 s o &
MK-3161 | 3.6 - 11.17 Adj = £

* Based on a 1.5 psig pressure change at the actuator
t* Except MK-3161 (20 psig)

268 F-14635-2
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SIDE VIEW

Uses: For proportional control of high velocity mixing boxes or other applications
requiring a rotary linkage.

Power Unit: A compact spring-return pneumatic power unit actuated by a tough, wear-
resistant, molded, neoprene diaphragm. Sturdy die-cast aluminum case incorporating a
beaded diaphragm seal. Integral spring returns the damper shaft to normal position on
loss of air pressure. Adjustable start point provides accurate sequencing and parallel
control. Output arm rotates approximately 90°.

Operating Range: 3.8, 813 or 5-10 psig at 3% inches output shaft stroke.

Start Point: 3 psig adjustable = 1 psi for MK-3201, § psig adjustable = 1 psi for MK-
3211, 8 psig adjustable = 1 psi for MK-3221.

Effective Diaphragm Area: 8 square inches.

Maximum Safe Air Pressure: 30 psig.

Ambient Temperature Limits: 0 F minimum to 160 F maximum.

Control Requirements: Uses any Barber-Colman pneumatic proportional controller
Air Connection: % inch NPT — Female.

Stroke Limiting Adjustment: Stroke may be adjusted from 4 inches maximum to 2

inches minimum. Stop point adjusted by limit stops positioned by clamp screws.
Limiting actuator stroke changes operating range.

Damper Ratings: Damper ratings are nominal, actual square footage which can be
controlled depends on the quality of damper and the torque required to operate the
dampers under job conditions. Ratings are approximate for static pressures up to 1”
Hz0 and velocities of 2000 fpm.

Proportional Control | Proportional Control with Positioner or Twol
Damper Type No Positioner Position Control (8-13 Spring, 20 PSI Supply)

g::;‘e"" 11.6 Sq Ft 34.8 Sq Ft
(B)l;:;sed . k=

Installation: Factory installation on high velocity mixing boxes is recommended. Ac-
tuator may be mounted in any position. Normal installation is for hot valve to open
when air pressure exhausts from the actuator. Mounting bracket and linkage assembly
are included with the actuator,

Net Force Exerted: At 0 psi the actuator will be held against its inner stop and will
resist an opposing force of 24 Ib on the MK-3201, 40 Ib on the MK-3211, and 64 b on
the MK-3221. At 15 psi the actuator shoft will be held against its outer stop and will
resist an opposing force of 16 ib on the MK 3221, 40 Ib on the MK-3211, 56 Ib on the
MK-3201.

Torque Worll,c I;omin:‘l
Ib-in. in.-1b) orqu
Actuator Spring Starting o - For Barber-
Part Range | p oo cure |Return | Power | Return | Power Proportionall Colman

(psi : Stroke | Stroke | Stroke | Stroke | Control Mixing
Number | gquiv.) (psi) Box Sizes
With 15 psig Supply
Air Pressure

3
MK-3201| 38 Adj. 42 08 84 | 196 P
thru
MK-3211| 5-10 A?!i 70 70 | 140 | 140 | 211b/in. 16
" 4
MK-3221| 813 ) 112 28 | 224 56 thru
Adj. 10

* Based on a 1.5 psig pressure change at the actuator.

Barber-Colman Company
CONTROLS DIVISION

1300 Rock Street, Rockford, lllinois, USA., 61101

LITHO IN USA
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Accessories
Local Control Cabinet
SYZE-630 Series

For convenient mounting of pre-assembled or field ’
assembled control parels. Cabinets may be used for

T ——

pneumatic or electric controis. Device: SYZE-830
and SYZE-831 are 18 gage steel. SYZE-6832 is 16
gage steel. All size cabinets have knockouts for 3/4-
inch and 1-inch conduit. Knockouts are aligned so
that a short nipple may be used to couple the panels
together, and also for interconnecting wire. The
door(s) consist basically of a frame and insert. The
frame is made of extruded aluminum and comes
mounted with six self-tapping screws. Door(s) sup-
plied with key lock. Standard cabinets are painted
steel with beige finish. Installation: Cabinets are

shipped from the factory completely assembled and il

ready for mounting. They may be installed flush or

!

surface mounted. Legs are available for floor moun- -
ting. Options: See charts for equipment description
and proper part number. Ordering: See chart for
cabinet sizes available and part numbers. Sub-panels
must be supplied locally.
”’
7
o Top 3/8"
| View
1 e -{
- e ot s B
1T T P
7% — 'y J @)
|| 4Mtg. Holes ~0 = |
474" 0.0 ' ‘
All ! ;
H ' Front - e cnarem . |
| l View i i E
E Pl B e Sub-Panel ;
| Layout l
te-—— @ |0 8 2
M - [
Cabinet Size
M'b" " " ”» " 42" x 38"
16" x24" | 24"x32" | oD
Complete Cabinet (without sub- SYZE430 | SYZE-621 SYZF-832 —
panel) Painted Steel Dimensions (Inches) 1
Painted Steel Legs for floor SYZE-833 | SYZE-633 SYZE-834 Cabinet Sub-Panel
mounting above cabinets - ] =
"1 ¥
Bracket to accommodate light N/A SYZE-800 SYZE-800 " i A _a_ ¢ . .
fixture 16 24 21 13 9% | 62 | 22
b g
18" Fluorescent Fixture N/A § 2 24 32 29 21 13'% (10 30 ¢
: e Vil [SREeh ol SR I R |
*UB 115, SIM/KAR light fixtura Purchase from local distributor, of diect from SIM/KAR Lighting Fixture a2 16 P 13 _T 2 |16 |18 34 | P
Co . Philadeiphia, Pa 19134 Phone 215425-7200 IR | i

270




Accessories

Miscellaneous Electrical

. Components

Product InfFormation

——
o

V- [ BRARBEA\

\coLmAn

S COMPRNY/ 7

0\

Switches, Mounting and
. v Position Indicating Plates
(Order All Parts Separately)
Toggle Rotary
Toggle Switch Rotary Switch
Indicating Plate
Switch ACRating | gwitch | Switch "‘“"‘m"" e
Aaiion e | Fenis (Fm:) Part No Position Markl
Amp | Vol : PG —— Width | Helght
Toggle SYZE-T4-1 On-Off
DPOT 10 250 | 2 position CYZP-11-1 SYZE-75-1 Summer-Winter
SYZE-76-1 None e
——— SYZE-102-1 Day-Night 1-1/8 {2-1/16
> | Toggle SYZE-189-1 Open-Close
4PDT 5 24 CYZP-108 SYZE-2711 Manual-Auto
2 Position .82 u
s SYZE$23 SYZE-300-1 Occupied-Unoccupied
OPDT Toggle ey TLER g
10 250 CYZP-268
| (Center om | 3 Position SYZE-212-1 On-Off-Automatic e 1 24
4PDT Toggle | ayzpaar SYZE-255-1 mmer- O Winter | " 1716
(Center Off) S 24 3 Position l
SPSTN 0O Push Button CVZP-&“ = = ST B —
5 125 | Momentary
SPSTNC ‘ontact | CYZP-347

NOTE: All switches mount to standard switch box. 1/2" mounting hole required

" POOR ()‘ ACE I§
L i\ 14
24 ( P, \ [‘Im
Pant
Number Desoription
AYZP-432 Circuit Breaker 10 Amp (Illustrated)
BYZP-148 12 Circult Terminal Block (lllustrated)
BYZP.148 Marker Strip #1—12
BYZP.252 Marker Strip #13—24
BYZP.253 Marker Strip #25—36
BYZP-269-2 Mtg. Bracket for Circuit Braaker & Switch
(lllustrated)
BYZP-599 Terminal End (lllustrated)
BYZP-800 Terminals (Approx. 4 per inch) (lllustrated)
8YZP-601 Termina!l Channel (3') (!llustrated)
BYZP-802 Terminal Clamp (lllustrated)
BYZP.603 | Terminal Marker (25') (lllustrated)
CYZP-1831 Burnishing tool for Electric Contacts
CYZR-818-2 | Arc Suppressor for SPDT Floating Switching
EYZP-5041 Lamp, 24V, 0.073 Amp, 1.7 Watts
EYZP-504-2 Lamp, 120V, 0.025 Amp, 3.0 Watts
EYZP-504-3 Lamp, 48V, 0.053 Amp, 2.5 Watts
EYZP-T21 Lamp Socket with Clip
EYZP-7224 Lens, Red
EYZP-T22:2 Lens, Green
EYZP-7223 Lens, Amber
EYZP.-7224 Lens, Blue
EYZP- 7225 Lens, White
SYZE-811 | Blank Nameplate 1-7/8" x9/16"
SYZE#21 | Blank Nameplate 2-1/2" x 3/4"
SYZE831 | Blank Nameplate 4" x 1-1/4"
SYZE-2991 l Tie Strap, plastic, for lacing wires, 4" long
. F-15609-2 BK

Terminals

Circult

Sroshar Mounting Bracket

(Shown with Disconnect Switch
and Circuit Breaker)

Pllot
Terminal Light
Block
Barber-Colman Compand

CONTROLS DIVISION
271 1300 Rock Street. Rockford. llinois, USA, 61101

LITHOINU S A

| ——



-

Accessories, Electric

V- BRRBER N AE-100 Series
C q(l}.mmﬂn Product Information Time Clocks
S 7% Timers

Transformers AE-174[]

AE-178[]

Seven Day Time Clock

Part |  Clock

Number|  Motor Switch Rating
AE-174 [ 120V., 60 Hz | 1 hp at 120/240 Volts,
A.C. only

AE-178 | 120V., 60 Hz | Pilot Duty 690 VA.

Spring Wound | Non-inductive 40 amps at
carryover 120 or 240 volts

A.C. only

interval Timer

AE-182 ]

SPST, N.O., 6 hr., spring operated, for standard
outlet box mounted. Includes wall plate and knob.
Electrical rating: 20 amps at 120 Volts, 1/3H.P.

LITHOINU.S A 27%

For automatic circuit switching on a weekly
schedule. Allows for individual daily settings as well
as omission of days. Typical applications include,
day-night switching, a building temperature control
system. Device: Heavy duty synchronous timing
mechanism operates up to 8 switch trippers (4 ON
and 4 OFF) each day of the week. Trippers are readily
adjusted and secured to outer edge of time dial by
means of set screws. Large dial graduated every 30
minutes enables accurate setting of switch trippers.
Timing motor has sealed-in mechanism and is per-
manently lubricated. Entire mechanism can be snap-
ped out of painted steel control center installation.
Large, coded, screw-type terminals. Case is 7-3/8 in-
ches wide, 10-7/8 inches high and 3-5/8 inches
deep. Three 1/4-inch diameter mounting holes in
back of case. Top mounting hole centered 8 inches
above two bottom holes which are 5 inches apart.
Combination 1/2-inch, 3/4-inch knockouts provided.
Spring wound carryover allows clock to continue nor-
mal operation ten hours after power interruption.
Upon power resumption, timing motor automatically
rewinds carryover. Input: 120 Volts, 60 Hz. Output:
Four single-pole, single throw switches. Snap-acting.
Two normally open; two normally closed. Formed
brass jumpers included readily permit modifying swit-
ch action to SPDT, DPST, and DPDT.

F-16118

e




Accessories, Electric
AE-200 and 300 Series
Transformers, Power Boxes,
Pcwer Relays, Time Relay

Product inFormation

4 BRRBER .

COLMAN

XX COMPRANY) ™ 2
- AW

Transformers

1

AE-203[] AE-223(]
AE-208[] AE-249(]

For supplying low voltage power to operate control equip-
ment. Primarily for rounting in control centers in con-
junction with disconnect switch and overload circuit
breaker. Device: AE-206 and AE-249 are provided with a
plate on the primary side for mounting on standard 4-inch
outlet box. Secondary connection is screw terminals for AE-

AE-203-223 206 and provision for flexible conduit connection on the AE-
' I 249. All 170 VA transformers are provided with mounting
‘ feet for panel mounting, and wire leads.
i Sy
A i
i A
| |
| \ . IS
nA' |
AE-249 ——4310" 83—
Figure 1 Figure 2
Part Capacity Sec. Frequency Dimensions (Inches)
Number VA Primary Voltage Volt. (H2) Fig. A B C D E
AE-203 170 120 24 60 2 3-3/4 31/8 4-1/4 3-1/4 2-13/16
AE-206 10 120 24 60 1 1-7/8 —_— _ —_ —
AE-223 170 240 24 60 2 3-3/4 3-1/8 4-1/4 3-1/4 2-13/16
AE-249 50 480/277,240/208 120 60 1 4-3/8 - — — —_—
Power Relays DPDT |'3'3’8" Power Boxes
| | “.’ _( =
e Oi@|F1/16 £ POOR oy % IS
174 ¢ “VYALITY
AE-304[ ] O
3/4~ L‘l/2K.O (4)
AE-314[] : 1-1/2 PR
AE33a[) S8y fots
—= g e f AE-273[]
\
Part Number | GOl Voltage 4-1/8 | 5-5/16 For supplying an electrically protected and enclosed low
WS 50/60 Hz ' . l voltage power supply to operate control egquipment
g - Device: A step-down transformer with a disconnect switch
AE-304 24 T : :
7/32 Dia: j ~+15/16 i the primary side and a manually reset circuit breaker in
AE-314 120 1-7/8 o the secondary side. Mounted in a surface type steel cabinet
AE-334 240 Optional Enclosure with four convenient */2-inch conduit knockouts and pain-
BYZP-430 ted finish. 8 inches wide, 6 inches high, 3-1/2 inches deep
. ; g - t |
Clapper type with screw terminals. Contact Rating: 1 hp, '?T:\:‘L‘;:}?:etsunaw mount through four holes in the back
16 amps at 120 volts, 8 amps at 240VAC; 25 amps nonin- e
ductive at 120/240 VAC. Optional enclosure available. Part Capacity Primary | Secondary | Frequency
Order BYZP-430 separately. No. VA Voltage Voltage (Hz2)
AE-253 170 120 24 60
Time Delay Relay AE-347[] AE-273 170 | 240/208° 24 60

For control of circuits requiring 3 to 5 second time delay.
Device: Two single pole double break relays having
separate electronic time delay circuitry. All components
mounted or a printed circuit board which includes screw
type terminals. Complete with screws and spacers for
pane! ounting (not illustrated).

F-16118 BK

*240/208 Volt Power Boxes are normally factory wired to 240 volt .
winding

Barber-Colman Company
CONTROLS DIVISION

1300 Rock Street, Rockforad, lllinois, US.A., 61101
273

LITHOINU.S.A
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AUTOMATIC RESET
TIMERS gr:;?;l:x,, Interval,

o Farn Avtomaii
e Procer: TiNMNY

Motor Con'ro!

Conveyor o ' O
Stagyered Lvad Srans
Compfless~ Protection

SPECIAL FEAT URES

Three ditterent operating séquences available:
ON-delay, interval. of OFF -delay o Eight dial
ranges cover timing range from 15 seconds to
24 hours e Repea! accuracy of £ 1% of total a:al
range @ TIMiNg proqress indicator resets to O at
end of umed period assurng minimum recycle
ume @ Timin motor canrun continuously ® Con-
tinuous du'v S slenoid starts timing @ All wiring
terminals ocated externally at base e Optiona!
demountable base with qunck-dnsconnect spring-
loaded contacts may pe permanently instailed
to give quick change of timers. when required
without rewining @ Optional moisture and dus!
resistant case avaitanle for surface mounting
knockouts in bottom, sides and back, hasp for
padlock or snal

500 Series

ACCESSORY SELECTOR GUIDE

De"':"‘«l' MO N e
Demn-;,v\',ql, A hase AH5
Nenma Tyoe 807 « oy outdnnt case
Ganr mt ue sk with hase ASHY 500
[}

HOW TO SPECIFY

rpgtatier sl turnish and f sttt AME Paragl
ON-delay  Timet

iMode! Nt )

(Mode! No y interval e Of

(Mode! NO Y F -gelay 1:me!
LT}

fming fange? from 0 to '° secof os

wit’
o
N n.te L4 mynyles ) 1O S Mif IS . C gl
tg 5 hOurs 1o 1¢ hou's, Of L s Aanad

repsal 4ce iracv 10 ¢
Gentch 1nac capacity, 60C v e i
ac. mo'or, 3 waltls, 120, 208, or 24. v e - 142 A
Dphiona demountable base (Model  Avnd)

with Demountable Base

12. of 1ot 8 Ve

and dust resistant €ase (Model 500)

w

B S R

L2

T -
o2V —
. e i,
ON-DELAY ;18 vec o e
015 sec . A
0-19 sec /A vec
0.-Y mn | aec
01 mn LT
0-1 min L
0-3 mm 3 ec
0-3 min 3 vec
0-3 min LTS
0-5 min 5 sec
0-5 5 sec
0-5 min 5 vec
01 W 1 min
0-1 W™ 1 min
01 W 1 min
05 M S min
0.5 W 5 min
0-5 W 5 min
’
012 W 12 min
012 W 12 min
0-12 W 12 min
0-24 v 24 mn
0-24 W 24 min
0-24 hr 24 min
MIIVAL 0-19 vec Va vec
0-1" rec Va vec
015 sec Ya vec
0\ mw | et
0.1 e 1 sec
0-1 min | sec
0-3 min AT
0-3 min 3 e
0-3 ™ rec
0-5 mn ‘e
1.5 e e
§ wwn S rec
0} W 1 e
01 M ' mn
0 W 1 min
03 W S mn
38 W min
S M min
N2 N 12 my
N2 ne V3 man
) V2 e Jowm
0-24 hr 24 ™
0-24 he /4 mn
024 he 14 ma
O”-DILAV U 15 sec Va sec
015 sec /e vac
15 vec a we
D1 mn 0
0.1 mar .
g1l .
mn .
mn AT
Yo e
" n b -
mor Lam
oy W
n
W
n
L
012 hr N
212 N nn
V.12 hr i
0-24 (A ™
240 A
24 N & mr

274

(10 min-5 he
10 min-5 hr

26 mno Vi b
24 min 12 W
24 min\2 W
48 min 74 W
4B o 24 W
4B min 24 hr

1195 rec
1-15 »rec
Ve 15 vec

1-6 mn
46 me
25 -n
10 m ne
Yo SN
min S he
J4 Im
Jame 'l
4w PR
48 min AN
8 min 47

an moJA

-1 9
515 W
"ER B
) ‘e

L) -

A e

.

et

e

-

\

A e

\

) /

" P

4

120
208
140
120
208
240

120
208
240
120
208
240

120
208
240
120
208
240

120
208
240
120
208
240

6
80
60
60
60

&0
60

60
60
40

60
60
60
60
860

60

40
40
60
60

&0
60
60
60
60
60

60
60
40
60
80
60

720
g I
72'\
720
720
7:i0

729
720
720
720
720
720

720
720
72

720
720

720

720
720
720
720
710
720

72¢
720
720
720
720
720

720
720
720
720
720
720

720
720
720

720
720

720
720
720
771

720
72

2
20

"
L LML
'l

8)

600
600
o)

A
A

600

600

801

>0 >00 >

>»o> > >
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Electric, Pneumatic

Ctﬁ %ﬁn ) Product InFormation Hydraulic Actuated

Program Switches

ELECTRIC ACTUATED

PNEUMATIC ACTUATED

HYDRAULIC ACTUATED

LITHOINU S A

Program Switches

For step control o' relngeration compressors, pur
valves and electnc heating elements, etc  Als
sequence operation See ‘Actua‘or  below for drive un:

Device: A series of individually adjustable cams oper s
the hine voltage SPDT snap-acting switches. Switchies «
factory set for consecutive gperation Cams can easily ¢«
adjusted with the wrench included with each unit. All havs
fixed differential with 5 angular degrees minimum Car
are mounted on a common shaft rotateg ‘40 by v
actuator. An external pointer indicates the shaft pos tior
Actudator and switching components are mounted on
common base A metal snap-on cover protects switche:
and cams Program switches are available with 6, 11). 1¢
20, 26, 30 or 40 steps Rating: 20 amperes at 125, 2f
and 460 volt a-<c 1 hp at 120 volts and 2 hp at 240 vol!s

Actuator:

Electric — A proportional, low voltage actuator with
Barber-Colman shaded pole motor and precision hobbex
gears immearsed in ol and sealed within a die cas! case
1809 shaft rotation

Pneumatic — Utilizes a compact spring-return unit with «
neoprene diaphragm enciosed in a die cast case 1/
inch NPT temale air supply connection. Available in fo

spring ranges (5-10 psi standard) Start point 15 fie«
adjustable +2 psi

Hydraulic — This compact unit has its Spring-return pows
assembly sealed in an ol filled case. Dnver by a Barber
Colman induction motor. a gear pump produces hydrauh
pressure to move the power piston Pision movemer:!
propottioned according to the signal received by a trar
ducer from a solid state thermostat

Control Reguirements:
SP-10.000 Normally TP-1GQ through 400 Series micrather -
or CP-8301 sohd state drive

SP-30.000 Series Pneumatic thermostat or other progx
tional controller

SP-40 000 Setie: 1 to 15 Vdc from System 8w
controller

Part Numbers

Electric Pneumatic Hydraulic
No. of Unit Unit Unit
Swm:hes ’ _(MP-381) (MK-4611) (MP-5210)
6 SP '()6- SP-30614 SP-4060°
10 | SP-111 | SP-31014
1€ SP ‘1&:4 SP-'&".614
26 | SP-12014 r 2014
SEF i RSE DF FOR ADDITIONAL SPECIFICA NS




Program Switches

Product Iinformation %

N

YL nmeany/— 7

/

S MY

R o SRR

i P ‘
194 l
7518 | - [ v

1A
Bale
— - = LTS 5

 ames e s, 1 .

HYDRAULIC ACTUATED
- C A — -y |38
i i 1 6 '
1 [ f‘,m'vu:(“m() s
16 MOUNTING HOLES et
! 4)
'y g, I .,_,"l i
' !
END
VIEW ?
(TYPICAL) 19321
BASE DIMENSIONS
ﬁ‘nzl.l Zimensions mm [Inches]
(Steps) A B C D
6. 10 283 312 20 130
: (11-178) | [(12-9/32) | [25732]| (5-1/8)
16. 20 378 407 20 225
. @ (14-7/8]) | [16-1/32] | (25/32) | [8-27/32)
26. 30 538 568 20 394
' [21-3716] | [22-11/32] | [25/32) | [15-1/2)
40 646 663 7 487
(25-7/16) | [26-3/32) | (9/32] | (19-3/16]

F-1449-16 BK

Program Switches Data

Installation: Uprignt positicn creferred, other positions
may be accepable deperding nr: actuator

Ambient Temperatures:

SP-10C00 Series, 58%C[136°] maximum, -40°C [-40°F)
minimum

SP-30000 Series, 719C [160°F| maximum, -18°C |0°F)
minimum

SP-40000 Series, 60°C [140°F] maximum, -29°C [-20°F]
minimum

Timing:
SP 1000C Sernes . 130 seconds/ 180° travel

SP-40000 Senes 60 seconds/ 180° travel to full “'on," 35
seconds to full “off

Power Requirements:

SP 10000 Seres, 24 volts a-c. £0 |z, 28 watts. Other
voltages optional

SP-30000 Series, 0-15 psi air proscure
SP-40000 Series ; 24, 120 volts 50/60 Hz, 10 watts

Recycling (SP-10000 Series): 1 ):ction against exces
sive Sterting loads followirg powve:r interruption is provided
by an interlocking circurt that rieturns the program switches
to the “off”" position btefore resuming the operating
sequence Interleck circunt requires one DPDT relay with
coil voltage and contact rating equal to that of the ioad on
the swilches Refer to Relay Data Sheet for selection of ap-
propriate relay

; Standard

Series Actustor Optional Actuators
SP 10000 MP 381 Any similar actuator such as MU 48102
Electric ; MUP 48101, MP 2113, etc
SP 10000 MK 4611 MK 4601 MK 4621 MK 4641
Broumatic | 510 psi 3-8 psi 8-13 5 3-13 psi

neumatic | enning range | spring range | spring range| spring range
SP 40000 MP 521 MP 5211 MP 5212 MP 5213
Hydraulic 120 volts 204 volts 208 volts 24 volts

Barber-Colman Company
CONTROLS DIVISION

1300 Rock Stieet. Rock!ord lhnois, US A, 61101

276 LITHOINU S A
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Solid State Controller
Differential Controller
With One Stage Relay

SULBINTIAL CORTR0 LIS
/oW AIABE e

vices Suppleme~tary inpit voltages of 1 1o 15 va
may be put into V' and COM for controi of the oulps.
relay stage. Oulout power of 20 -15 41 Vdc a
35maand 6.2 + 0 5Vdc at 4 ma is avalable belwee:
+ 20 and 6 2 terminals and COM. WIRING CONNF(
TIONS. Coded screw terr . nals AMBIENT LIMITS 4.
10 140°F DIMENSIONS 4 in widex 75 in long »
2.5 in. deep

Accessories
AD-8122 Signal adaptor for dual outputs (D.A-O A

b\ ) cc8111 AD-8123 Signal adaptor for dual outputs (D A -R A
AD-8124 Signal adaptor for dual outnuts (RA -D A
AD-8910 10" enclosure
: . AT-81 Re > 4 qle
Two input solid stata controller with a single stage e 1;8:?‘: ?2":’:;2’;’51% dual scale 20 to
relay output in a qingle package for use with direct, AT 8155 Remote setpoint adiuster. dual scale 50 t¢
reset or differential media control. Accepts either 250°F (10 to 66°C)
1000 ohm sensor(s) input, a 1 to 15 Vdc control signal AT-8158 Remote seipoint adjuster. dual scale 55 1o
or a 135 ohm slidewire input 85°F (13 10 29°C)
SN 8101 | o
The CC-8111, being a combined controller and output ;::8"1'0)‘ g)‘\ it
. o (9 LV ’ U
device, needs only standard System 8000 Sensor‘(s) or TS-8111  Roor sensor with setpoint
optional input signals and AC power supply to be TS-8131  Room bulion tvpe sensor
placed into service. The components are all printed 1S-8201  Duct/immersion sensor
circuit boara mounted, covered and placed in a track TS-8204 High temp. sensor 450°F
ready for a control panel TS-8241 Diftuser sensor
. 1S-8261  Light tixture sensor
input bridge circuits are reversible by pin selection so TS-8331  Lagged sensor (CN-8101 is required)
sensor(s) may be set for direct or reverse acting func- TS-8405 &' avaraging sensor
tions. A third sensor may be connected by using the TS-8422 22 averaqing SONSD!
CN-8101 multipurpose bridge Amplifier proportional TS-8501 Outcoor sensor
voltage signal is available on pins OP1 and COM and TS-8531  Solar sensor (CN-8101 is required)
can be used to control up to 5 other Systern 8000 de- TS-8533 FEconostat sensor
Part Number Selection -— - 7 =3 . ,
and Function Chant Adjustable Functions ! Pin Selectable Functions :
Part P'c‘nmr Setpoint Setpoint Diff. Relay [ Throttling | Authority Relay ;
Number SOIG.OQ' oz “A" “p Range Dropouf_~ ; R_n?go Ratio Diff. "
tca11102¢ | 24 110 54°F 5 5
Std. ’ 36 0r 9°F 7% | 10
4 . . P I
cce1n120 | 120 |{11003F | 4110%07F | By Added | 21014 V9C | 6 34 10 | 20
Res. "I orsec 150 | 40vdc |
CC8111.240 | 240 1-400°F Aux (IV1 to Com) !
Ve SR ke e )
TYPICAL APPLICATION
Tank Ditferential Tempe: . yre Control
Tank 2 Tank |
188201 188201 CC8111-720
input 8 Input A o 520
L ]l :g‘:‘ L; "J: 129 Vac 5080 Hz
e 4 80 LZ
! ——& e'l” —___ Barber-Colman Company
B IS8 c1 Device CONTROLS DIVISION
i coMm NO1 & Pump
1300 Rock Street Hockford Ihinois, USA 611017

NOTE For temperatures betwsen 250 and 450°F use 758204

ATHOINUSA
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BARBER,_ S

OLmAn

COmMPARNY,

) Product InfFormation Pneumatic Room Thermostat
Proportional Control

Uses: For proportional control of Barber-Colman pneu-
matic actuated valves and damper actuators to maintain
room air temperatures in heating, ventilating and air
conditioning systems.

STANDARD
TK-1001, 1101, 1201

Construction: Rugged cover with beige finish. Bimetal {
type thermometer indicates room temperature on wide
scale. Proportional-contro! type of pneumatic instrument,
using bimetal sensing. The small sensitive bimetal
actuates a piloted non-bleed relay. Delicate balance and '

linear output are accomplished by an internal pneumatic
feedback circuit. Main and branch connections are made

by connecting plug-in plastic tubing which is attached
to the base of the thermostat. i

An accessory kit is available to effectively modify the
thermostat, so as to prevent tampering with either the
dial setting or the internal mechanism

STANDARD
TK-1301, 1601

Adjustment: Large, round, easily-read temperature dial
has serrated adjusting wheel for accurate set point selec-
tion. One degree graduations. Temperature r. nge spread

evenly over 180 degrees of knob rotation

Throttling Range: Continuously adjustable from 2 to 10

F® for a 10 psi change in control branch hne pressure,

nominally 3-13 psi. Normal factory setting 4 F

Maximum Safe Air Pressure: 30 psig

Maximum Safe Ambient Temperature: 150 F°.

Fittings: Order separately for type of wall construction

b e L B L o

Mortar joint httings for mounting in the .eam of
masonry walls. Wall box httings for surface mounting
on all walls and flush mounting on walls other than

masonry

PR TTTTTRRRR=,

Dimensions: Cover 234" wide, 434" high. Overall depth

1%”

SEE REVERSE SIDE FOR ADDITIONAL INFORMATION

i CITHO IN U. 3 A 278 F-12337-3
PrrTTTTESRE——— e maae e e
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Pneumatic Reem Thermestat
Propertisnal Centrel

Product Information

T LCOmMPARANY v
~ X7
S

P Factory Set s Supply Air
Part Description . 4 Throttlin oPP Y
Number and Action* Mounting Ran§: (F) Settl::)\g‘;l-‘) Range 8 P(r;::;;e
Heating
TK 1001 DA 15
or
TK 1101 Col:)i?ng 20
- - Adjustable
Heating-Cooling 2-10F° /10 psi 15— RA®
TK 1201 DA — 20 psig Wall 55 - 85 75 x
RA — 15 psig Fintory Set 20— DA
4F° /10 psi
Day-Night pet
TK 1301 DA 15 — Day
TK 1601 Night =20 psig 20 — Night
Day 15 psig

* Direct acting: Increases output pressure on temperature rise
Reverse acting: Decreases output pressure on temperature rise

% For 13-29°C Dial Range specify suthx <116

Heating-Cooling — TK-1201

Change-over: Built-in change-over mechanism changes
from reverse to direct acting on a change in supply main
air pressure. 1S psig reverse acting*, 20 psig dircct
acting®.

Day-Night-TK-1301, 1601

Night Reset: A calibrated knob provides adjustable night
setdown or setup from 0 to 20 F° when the supply air
pressure is changed from 15 to 20 psig. .

A third tube (switch line) on TK 1601 passes full line
pressure to position pressure electric switches, pilot
three-way air valves, etc., on the night cycie.

A manual lever s provided to change the thermostat
to day cycle when the system is on night operation. The
leve . may be manually returned to “"Night” or will
avtomatically return on the next day cycle.

Change-over: Built-in change-over mechanism changes
from day to night temperatures on a change in supply
main air pressure. 15 psig day, 20 psig night

Fittings:

Order separately for type of wall construction. AT 507
mortar joint fitting and AT 506 wall box fitting avail-
able for TK-1001, 1101, 1201, 1301. Wall box fitting
AT S08 s available for TK-1601 for surface mounting
on walls and flush mounting on walls other than
masonry. No mortar joint fitting 1s available for
TK-1601.

COVER OPTIONS

=tmepmesy |

” 1’ | ”’
!b ‘H!}‘
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i
[f l

Hi
I l Il
-400 ('F) 402 (F)
-410 ('C) -411 (°C) <512 1°¢) -413 (°C)
Barber-Colman Company
CONTROLS DIVISION
1300 Rock Street, Rockford, lllinois, US.A., 61101
F-12337-3 BK
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Solid State
Sensors — Bridges

Transmitters — Controllers

Controlled Devices

ol ;s:ﬂ DISCHARGE — TS-008

AVERAGE — TS 4408
TSan

DUCY/ I, — TS89

Sensing: Scnsing 1s accomplished by the use of 4 temperatire
sensitive Balco resistance wire packaged in room. duct, averag
ing and outdoor type configurations

Humidity Sensing

[

ROOM — HS419Y DUCT — WS-8201

Sensing 15 accomplished by the use of a nonorganic resistance
type material which will be housed either in a room or duct type
mounting base. Sclection of the proper AH 100 series clement
will provide the capability of control over a 1577 range. FEle
ments are available through the span of 5% to 9957 R H

Temperature Transmitter/indication

TSP N
INDICATION ONLY TSP N0
TRANSMITTER INDICATION AND

(SHOWNK [ADUNTED ON ASP.508 MLTER) CONTROL TRANSMITTER

Temperature Transmitters: The TSP B100 Scries temperature
]
transmitters are designed to meet applications where local indi

cation and/or control s required

TSP 8101 Indication and Control Transmitter: This temperature
transmitter conditions the standard system 8000 sensing elements

for operation. either direct or reverse. of the CP-R10) two input

controller Also provided ate tw linear to 11 Vd ytpu

signals. One outout signal is produced o { (
Q

LITHOINU S.A 280

( 40 to 260 F) range and s used tor remot i mdcat

The other cuput signal s used with the ASP SO0 Series

readout nu‘u.n.u\

TSP 8111 Indication Only Transmitter: This temyeratvre o

matter condinons the standa

rdd system SO00 s ne elements

operatton of the ASP SO0 Sceries meter rea 1 oandhicators

Humidity Transmitter

HSPAIN HSP42E)
Hurudity Transmitter: The hun y tidnsi s des rd 1
meet apphications wher - Hon ) r e re
quired plus prodoacime a signal for " f 5
The humehiny teansg ittt e e range \ fir fetector
el conditians the resulting seosor sienal for ope f a
it ntrodlor ¢ ndicatin meter A ling t o Vi
sizoal s produced over ot RO R H range for re note
Jieatal indication

Multi-Purpose Bridge

CNS1OD

Mulu-purpose Bridee: The o

1

nulti-purpose bridge 1s designed to

be used ‘n‘,v[‘l vdlions ot a u'"\,‘ N natur mecting \[‘V'\l'!n
cydles of operation

T he il pose bridee has istiments bration of
the sensine element to the brdee A rat Liustment 1s avar!
able for scrtme rattos of S to 28 with respe tor the mam
clement ot the nput controller

Room Controller

Room Controller: The roam

be mounted directly to a2«

Yesign is such that it can

ontroller «

1 handy box located on the wall

It 1s a selt ntaoncd umit which mdludes a sensing element and

ampliher The room controll
and requires n frield calibeat
from 11 to 11 C (220°F)
mg range pin The unit o

calibration potentrometer wit

Terminals are available on tl

portant parts of the solnd st
bility  of mecting TUNIIRIE
setpomnt remat sensme
phications

er s completely factory calibrated
on Throtthme range 18 adjustable
nerely selecting: the proper throttd

8 mhb.nat setpoint and

! range of 13 to 29°C (55-89°F)

w back which permit access o 1m
te arrcuitry This permats the capa
seled ¢ orat clements  remote

et ter <l SEPY 1S

F-14938-3
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2-Input Contrelier

CPA182 Senes

2 Input Controller: The 2 input controller is a self-contained
package incorporating an integrated circuit amplifer and associ-
ated solud state discrete components with two bridges labeled A
and B. These are arcanged on 4 printed circuit board designed
to be vinyl track mounted

The adjustments availahle will permit calibration and selection
of the proper ratio and throttling range to meet specific applt
cation

The setpoint is adyustable from -6 to 49°C (20 to 120°F) with
1%adjustability Also contamed 10 hridge B 15 a ratio adjustment

which can be set from S 1o 291

A throtthing range potentiometer can change the throtthing range
of the system from 1.1 to $S°C (2
9 Vi

10°F) measured when the

output voltage “ares from 6

Sequencing/Parallging/Reversing Module

ADO'DY

Paralleling: Parallel operation ot scveral controdled devices can

be accomphished by using this module

Sequencing: In the sequence m le the stgonal trom the controller
1s connedcted to the sequence termmal of the module  The output
1s adyustable above or below the itput aoltage of the (on
troller. pernitting sequencinge of two controlled devices

Reversing: W hen the controller output as connected to the re
K f

verse terminal, the output of the module 1s reversed with respect

to the nput

Hi-Le Signal Selector

AD429)

his module

1t has the capability of select

Hi-Lo Signal Selcctor is designed to accomplish

either high or low sienal selection

ing erther the highest or lowest sienal produced by the controllers

Automatic

Reset Adaptor

Automatic Reset Adaptor 1
by

accucate control
aated with proportional
the automatic

trollers

ROOO controlled de

resct

Staging Relays

¢

nati

mnitr

vdaptor

1"

The automati

s

reset

s

(
Vi g

Staging Relavs

heurations whic!l

with heat

The staging
means of adjustir
"(
span. The diffcrential «

relays may

proper pin

th

I}

\

rolan

made

he

IS

Actuator Drive

Actuator rive

which may

CP 8301 Serins

h

¢

panc! mountn

The actuator

actuator

I

¢

CEEOr N
stems The input
ned from Svstem
3k
s it
ccno
cC 8102
ccesl
s oftered
¢ o | i
vV ) N
L | ] h Stagde
vo i this
" T

Electronic-Pneumatic Transducer

The CP-RS50

1000 ohm

P 8502

sense

ohm  shidewire

pneamatic

18 e \v‘,;ywni

1

rm

S

N

VoS

v obtain
Iy

1
[N

M)

St

880
forr
"
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Electric Heat Controller

crams '
Cracsam
Cr s

Electirc Hes: The electric heat controller is designed to
operate on line power voltages from 120 to 480 Vac This single
phase controller has the capability of operating loads from 1
up to 23 amperes Either a 1000 ohm Balco sensing element
(System 8000 sensors). a 133 ohin shidewiee transducer. or a 6
to 9 or 11 to 14 Vdo control signal can be used for detecting
temperature changes in the controlled media Changes produced
by the various input sensors will vary the load from 0 ta 1009

282

Solid State Sequencing Controller

cCam

Solid State Sequencing Controller

sequence controller operates vy
ing relays or loads in sequen. ¢

ducer. or

for detee ting

8

to 9 o 1}

femperature

Changes produced by

the

t

14 Vil
changes
Lartaus

1

he

solid state

four sty

to four external a power hand!

The four controller outputs .
each handle a maximum load current of © amps at 24 Vi

a 1000 ohm Balco sensing clement

i

mnp

Fithe

135 ohm shidewire trans

ntrol signal can be used

ut

n the

St

1sors

by an integrated arcuit operational amplifer
ampliher then controls

trols, in se
on ur off |

\

en

I

t

tour

tming

S

handlhine

hid

re

et

state
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t
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ampirhe
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Product InfFormation

Bulb Thermostats

TC Series
Enthalpy Control THC Series

Bulb Thermostats

For ON-OFF control of media temperature in ducts, tanks, etc
TC-282 can be used for staging up to three heating or cooling loads
TC-288 can be used for staging up 1o four cooling loads. Device:
Mechanism enclosed in rugged die cast case with metal cover. Half
inch conduit openings at top and bottom. Large coded terminals
Liquid filled thermal element actuates one snap-acting SPDT per
stage, Setpoint adjustment knob is clearly marked, and has
recessed locking screw. A 3/4-inch water tight fitting for the thermal
element, included, is suitable for immersion or duct mounting
Output: Switch action is adjustable. See Performance Table
Options: 6 m (20 ft) and 14 m (45 ft) capillary lengths are available

Accessories: AT-201 Copper bulb well
AT-203 Stainless steel bulb well
AT-208 Bulb duct mounting kit
AT-211 Qutside bulb shield

——

—
"

~ A2

Three Stage
Heating/Cooling TC-282 [ ]

Four Stage Cooling 1C-288 [

Performance Table
Switch Ratings (AC Only) « «
g oy oMz
No. | Doveription Bulb Soste | vemp. FLA | LRA [Resistive | pilor | PO
(Copper) °C (°F) | Volts | Amps | Amps | Amps Duty VA
3-Stage 11104(2107)
TC282| Heating or Bulb 24 | 38 | 228 15 26 Faciory Get
Cooling ‘03%‘1‘*9"‘1};?)"‘ 110 120 | 38 | 228 15 125 P
xX9- elwee
4-Stage ( Capillary 10 to 80°F* Ve 3;9 >3 17_4 :g 1:2_5 High & Low Stage
TC-288 Cooling 1.3 m (6) o 01to 11 (0 to 20)
Only Factory Set
at 1.6 (3)
*Celsius scale is available as an option. Specify -216 Suffix
++» 1600 V. A, Maximum Load
Entha!py Control
THC-2 []
. Performance Table
For control of the amount of air brought into the cooling system
with respect to the ‘‘total'’ heat or enthalpy of the outside air. Dial Control Point
Device: SPDT switch actuated by a bimetal and a nylon humidity a 3 2 &
sensor mounted on a metal plate suitable for duct mounting. Switch Range 10% RH 50% RH 80% RH
rating 2.5 amp (max) at 24 Vac. Dial knob for selection of control A 310C (889F) 280C (839F) 230C (749F)
ranges. Output: See Performance Table for control ranges; dif- o o "g o BB rRABES
ferential is approximately 8% RH and 1.1°C (2°F). Ordering: |8 | 20N _,,299‘38,f‘ = 219C(70 LI
Device is supplied complete with mounting hardware. THC-2 has C 260C (78°F) 230C (730F) 180C (649F)
color coded leads and wiring compartment with 1/2-inch conduit o . 0 o o n
> (59¢
hole. Options: For unit less cover with spade connections, specify D 239C (739F) 209C (68°F) 1970 (805F)

THC-1.

283




Change-Over and Limit Thermostats
TC Series

Product Information §
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Low Temperature Thermostat

1C-5131 ]
TC-5141 ]

For ON-CFF cont: 2l of low temperatures in ducts. Device: Rugged
metal case with 1/2-inch conduit opening. Screw type terminals
Snap-acting SPDT switch. Vapor pressure type thermal element.
6 m by 3 mm (20 feet by 1/8-inch) OD copper element. Output:
Thermostat responds to the lowest temperature sensed by any one
foot section ot its element. Max. safe bulb 121°C (250°F). Ambient
at case 2 8°C (5°F) above setpoint to a maximum of 66°C (150°F)
Ordering: Device is complete

|! Strap On Change-Over

: TC-2931 ]
TC-2942 ]

For unit heater or unit cooler installations. Prevents operation of
: fan unless heating or cooling media is available. Device: Her-
| metically sealed. Enclosed type has 1/2-inch adaptor for 1/2-inch
| conduit. Mounting springs for easy mount on up to 1-1/2-inch pipe
| Fast responding bimetal metal actuates snap-acting SPDT with
silver contacts. Three color coded 16 ga. leads .9 m (3 ft) long
Output: Setpoint fixed at approximately 21°C (70°F). See Table
Ordering: Supplied complete, with mounting Springs.

Limit Thermostats

TA-3431 ]
TC-3411 ]
TC-3413 ]

For ON OFF limit control of media temperatures in ducts, tanks,
etc. Device: Sturdy steel case with 1/2-inch conduit opening
Large screw type terminals. Helical bimetal element 13 mm (1/2-
inch) diameter with 191 mm (7-1/2-inch) insertion length Output:
See Performance Table Accessories: AT-223 brass bulb well for
tank and wet pipe installations. Ordering: Type TA has SPST, TC
has SPDT switch

Strap On Change-Over
Thermostat

>

: TC-2974 []

For unit heater or unit cooler installations. Prevents operation of
fan unless heating or cooling media is available. Device is
enclosed i« sturdy steel case. 1/2-inch to 3/4-inch conduit open-
ing on bottom. Liquid filled thermal element actuates heavy duty
SPDT switch. Graduated external adjustment. Output: See Table
Ordering: Complete, includig strap for mounting on pipe up to
102 mm (4 inches) O.D. Accessories: For concealed setpoint and
lock cover screw, order AT-210, concealed adjustment kit

Performance Table
Part No. Device Scale Ditferential Switch Ratings (AC Only)
| Type °C (°F) °C (°F) Voltage FLA LRA Pilot Duty
t (Vac) (Amps) (Amps) (VA)
TC-2974 Strap On 101099 Fixed55 120 98 58 8 360
(50t0210) O 240 8 48.0
11015
TC-5131 Low Temp (34 t060) O Fixed 2.8 24 — — 100
. Stop at 1 (34) 120 138 828 650
- Low Temp 11015 Fixed 2.8 208 9.6 576 750
TC-5141 7 il o (34 1060) O 240 83 498 750
. Stop at 1 (34)
| A Set Point Fixed 8.0 (15) 120 58 348
7C-2031 | StrapOn Fixed 21 (70) Approx 240 s 28 17.4 13
1C-2942 Strap On Set Point Fixed 8.0 (15) 120 58 348 125
E i Enclosed Fixed 21 (70) Approx 240 29 | 12 RS, SR
P - 11-4.6 (2-8 120 38 T 228 ;
} — i bl Setat 1. (2; 240 P TN
T 2 11-4.6 (2-8) 120 — | 38 7 z
; TC-3413 Limit (120 to 240) Set 3”(1 (2) 240 19 11 fx 125
| Limit (100 to 160)* Fixed 2.8 120 16 a6 -
TA-3431 | Manual Reset Set at (125) (51 240 8 48 720

T Reset cannot be accomplished until the sensed temperature is at least 5° below cetpoint on TA-3431 and 5° above on TC-5141

[ The scale is dual marked in degrees C and degrees F

*The scale is marked in degrees F only
Celsius scale available as an option. Specify -116 Suffix

F-15292-6 BK

Barber-Colman Company
CONTROLS DIVISION

1300 Rock Street, Rockford, lllinois, US A, 61101
284 LITHOINU.S. A
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Bulb Thermostats
TC-4000 Series

(Single or Twe Stage)

Typical Dual Bulb
(Single or Two Stage)

Liquid Line or Tank
Bulb Mounting Kit
AT-209

(Also Required with
AT-201 or AT-203 Well)

Typlical Single Buib

Concealed Adjustment Kit

AT-210

285

For on-off control of media temperature in duc's
tanks, hquid lines, etc

TC-4100 Series one stage units control one electrica
circuit Available in single or dual bulb configurations
(See Performance Table )

TC-4200 Series two st..ge units control two electrica
circuits in sequence Available in single or dual bult
configurations. (See Performance Table )

Dual bulb wnits are used to vary the con
trol point of the controlled media as a function of ou!
side air temperature. One bulb senses the controllea
meadia, the second bulb senses the outside air tem
perature The ratio specified is outdoor to indoor A
unitwitha 110 1-1/2 ratio will increase the water tem
perature 1-1/29F for a 19F decrease in outdoor tem-
perature. Device: Liquid filled thermal element ac-
tuates one snap acting SPDT switch per stage. Large
color coded terminals. Setpoint adjustment dial plate
is marked in OF on one side and °C on the other. The
thermal differential is adjustable within the lmits
shown in the performance table The mechanism is
enclosed in @ metal case and the cover, and has 1/2
inch to 3/4-inch conduit opening in the bottomn of the
case The ambient rating at the case is -40 to 60°C
(-40 to 140°F) Remote bulbs are suitable for im
mersion, duct, or outside air mounting. Outputs: See
performance table Options: Single bulb units are
available with optional capillary lengths ot 6M (20°) or
137M (45)

Accessories: (Urder Separatoly)

[ Part No T Description
TAT201° | &) pper. 3/4° MNPT 91777
AT 3* | Butt We | Stamnlese 3/4" MNPT 41
AT-20¢ i L 1/ MNPT 4.1
AT-208 | Duct Mounting Kit for Bulb
1 LiqQuiad L t 11K f t ‘-" int ] K
AT-209 I A Bulb Well ecommended
| (Re ed with A1L-2( r AT i
e 4 i &

Electrical Rating: Ail Units Except TC-4115*

Switch Rating (50/60 Hz) fz‘i{v’i 120V [ 240V | 277V
Fuli Loud Am: |98 180 [
Locked Rotor Ampe [ 45
E; '_1 Dut A “ ¢ I a0 T 3 i
Pilot Duty V/ 1 60 | ] 360 | —
Non-induct ve Amps (Re [

Single Stage | T ) s B
Two Stage e | e
S— e e ——————————————

- rt——
e




Sot Pownt Dimensions Ditterantial Maximum Case
. L] .?“ Bulb | Caplliary Faclory Yommu tormw
! Type Number *C(*F) |Ratio | Copper Buib Copper Set Adjustable *C(*A R
TC4111 -40 to 45 1 BM (6 5
- ! 1700
TC-4111.020] (-40 to 120) M (20) , 70
7
TCaryz | 3twoie
(100 10 260) 1 8M (6) ! 198 (3104
"u TC4118* | _ 401049
Single TCa1 2y (- 4010 120) 10 .n,oo mem 6 16 10 8 5% 77 (170) 40 10 60
TG4 38 10 127 IM (10) 138 x4 ) (3°F) (3 10 16%¢ 1 40 10 140)
a2 (100 to 26C) Avrn(oveo 155 (310)
8810176
wahn (190 10 350) 204 (400)
Ouldoor Tndoor
. Tctal of ndoo!
1C-4151 V1'% 10% 100mm | 10x 140mm 9105 5'.C and outldom'
Binge 8iage 2110 49 ‘o M (30) | (3Bxa ) |(3Bx52 | v (1'21010°F) | (omperatutes -40 10 60
Dusl Bub YC.4182 (70 10 120) o Each Buib Y0 % 100mm 1 10x 100mm | ‘3°F) 161085 ust not exceed | (-40 10 140)
(38x4a (3IBx4 ) (110 16°F) ReC (?80°F)
TC4211 40 10 49 I
TC-4221 (-40 10 120) 10 % 100 mm 1 goc - | Per Stage Fixea ik b -40 10 60
Two Stege ' IBx4 ) 3°F) Between (-40 to 140)
1G4 10127 M (10 ( ( € -
w Bulb e (100 to 260) Armored Stage: 155 (310)
1 11055%
1017
rcazes | f8'0 — 2 10 10°F) 204 (400)
Outdoor Indoor Per Stage Fed
119 Helwesr Tota! of ingoot
1 TC4281 2110 49 ae v 10y |16x100mm [ 10x 140mm | 1 6°C Stages and outdoor -40 10 60
M.l‘: (70 10 120) Eacn Bulb | 38xa ) |(Bx5s | 20k 81035°C lemperatuies | (40 1o 140)
= ’_’_'_ 0 6 5°F 1| must not exceed
Wox D0mm | 10 x i € 1 16 & En 1348°C (280°F)
TC-4252 11 (VB x4 (VB3 YO®F
*TC- 4115 tor System B0O0O angd dry circull Sw «' ng Bwectrcal Hatuyg 10 arnp al 24 Vac Y amp at 24 vVac
For Dual Bulb: **TC-4151 ana TC.4251 — For 1% 1 ratio reverse bulbs and use valiq gia upphed with umt
To select Ratio it is necessary to know only (1) Outdoor From chart below. -10° fo to 1 ratin, note by

design temperature, (2) Maximum waler temperature at
Desired water

outdoor

design

temperature

temperature at 70°F outdoors

Example Select ratio for panel installation with a -10°F
design temperature and estimated supply water tem-
peratures of 75°F at 70°F outdoors, and 125°F at -10°

and (3)

interpolation (70°F to 123°F v
1339 with dial at BO°F) that water

dial at 70°F . 80°F to

temperature varies from

75°F to 128°F as outdoor temperature drops from 70°F to
-10°F . when dial 1s set at 75°F

By similar means, note that a control with 1 to 1 ratio would
result in water temperatures varying from 75° to 155°F

outdoors. For this application the ' » t¢ ~ ratio should be selected
Outdcor Change in Water Temperature for Different Ratos as
Tempersture Ratio Outdoor Temperaure Drops from 70°F to Design Termperature
(F) Dial Set ot 70°F | Dial Set at 80°F | Diel Set at 90°F [Dial Set at 100°F Dial Set at 110°F Dial Set at 120°F
1o1% 70110 220 8010230 90 10r 240 100 40 2¢ 10260 | 1201027
-30 1101 010170 8010 180 N 1p 19 10 | ‘1010 21€ 120 10 220
1%2101 7010137 8010 147 J__‘E.‘_..‘ 016 '_ { s o _i
1101 70 10 205 8awa1s | 90t022 1 | ttowmrcan [ 12006955
-20 1101 7010 160 8010170 I 910 1K 100 1> 1% 100 120 16 214
12101 70101 40 B 10 140 30 to 140 ! b 1
- s LR oA o SRS S LI -
1101, 70 10 190 80 1o 20( 9010 0 i ( i 13 1 ) 24( —T
—-10 1101 7010150 8010 160 a0t ' N IRUARTORE” ‘ 1 100 l 1 y 200
1101 7010123 A0 10134 90 1143 10010 1 1 oL x 3
1101'2 010175 B0 10 185 90 10 195 100 10 to 21! | 12010 22¢
0 1101 70 t0 140 RO 10 150 30 to 160 100017 } 18 ‘ 1.0 10 190
1'% 101 7010117 8010127 9N 147 10010 ! i |
1101 7010 160 8010170 | 9010 1HD 00160 0te 200 #';‘(“ 0210 |
+10 fto1 7010130 R0 140 | 90 to 50 Lo / | 120 t0 180
1101 7010110 8010 120 9010 1% 100 10 14
11012 —70 10145 T -R.G—*.\.’;‘ | o0totth 10010 1 78 T 1610 185 *_:lm——!:";;;-——‘
+20 1101 7010120 8010130 90 o 140 JURITR i 10016 12010170
12101 7010103 8010113 | 9001l 1 e e UIY PP s M
101" 7010130 8010140 90 10 110 10 i 11 17 120 10 180
+30 1101 7010110 8010120 9010 150 100 14l 150 120 to 160
12101 7010 97 8010107 90110117 il
Bar’ = 'man Company
CON?T = VISION
286 1300 k¢ ‘reel, Rockford. hnois, US A, 61101

F-16292-2 BK
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Product Irformation

Proportional Pneumatic
Transmitters
HKS and TKS

pxis 2033 Humidity
5 ”. Transmitter
h 1()()1\ QL \Lll,u

“‘.‘ i HKS-5033 Room Type
i NW\‘“& . | Humidity Transmitter

or
TKS-5001 Room Type
Temperature Transmittor

TKS-6001
Light Troffer
Temperature Transmitier

f\‘“"\

TKS-7001 Diffuser
Temperature Transmitter

LITHOINU.S A 287

Humidity and Temperature Transmitters

For prcporinonal control used with the RKS Series Receiver-
Controllers for control of pneumatically actuated valves or
dampers. The transmitter may be used with one or more calibrated
gauges for continuous indication at local or remote siations
Device. Wall mounted unit has rugged cover. Duct mounted unit
(humidity) is enclosed in rugged housing. Connection easily made
with plug-in plastic tube fittings. Temperature transmitter uses
bimetal element, humidity transmitter uses highly sensitive nylon
humidity element. Qutput: 3 10 15 psig. Installation: Order fittings
separately tor type of wall construction. Wall box titting (AT-516) is
used for surface or flush mounting on walls other than masonry
Mortar joint fitting (AT-517) is used tor mounting in the seam of
masonry walls. No fitting is required for termperature light troffer
transmitters. Duct type ot humidity transmitter installation is sim-
plified by using push-on air connections for 6mm (1/4") OD Plastic
tubing. Maximum safe ambien! temperature 66°C (150°F)

Dimensions

HKS-2033 Width 102mm (4"'), height 106m (4-3/16"") and
depth 52mm (2-1/1€")

Tube mounting hole diameter is 35mm (1-3/8"")
and tube insertion length is 108mm (4-1/4"")

HKS-5033 Width 70mm (2-3/4"'), height 111mm (4-3/8"")
anddepth 41 mm(1-5/8")

TKS-5001 Width 70mm (2-3/4""), height 111mm (4-3/8")
anddepth4imm(1-5/8")

TKS-7001 Requires a 10 mm (3/8") min. ______ 22mm
(7/8") maximum hole in the diffuser face. Unit
protrudes from face approximately 38mm (1-
1/2")
Output
Part No. Action Mounting Range Signal
(psig)
Humidity Transmitters
HKS-2033 D ot Duc! Non-Adj 3-15
b—————— irect-Acti T - -
HKS.5033 | 91 Wail | 10-90% RH

Tompornure Tfansmmors

TKS-5001 | Wa“ Non-Adj
TKS6001 | Direct-Acting [ Light Troffer| 10-389C 3-15
[ TKS-7001 | Diftuser | 50-100°F
Tabie 1
F-14766-3
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Proportional Pneumatic
Transmitter
TKS and PKS
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Product information ({s/¥yl:l1)

o N COMPANY/)  Z
T o

Rod and

Tube Type

Transmitter ' Bulb Type
Transmitter

Temperature Transmitters

For proportional control used with RKE Seres Receiver-
Controllers. Transmitters may be used with one or more calibrated
gauges for continuous pressure or temperature indication at any
local or remote position. Device: Direct acting propurtional sen-
sors. TKS-8000 and 9000 Series use sensitive rod and tube in-
sertion assembly The TKS-2000 and 4000 Series use a liquid filled
element Rugged gray cover mounted on sturdy die-cast aluminum
base Output: 3 10 15 psig Mounting: Rod and tube may be duct
or well (pipe) mounted Averaging type s normally duct mounted
with 7. 4m (24 ft) element in duct. Straight bulb has a 0.9m (3 1)
capillary normally used to pass through walls 10 sense outside tem-
nerature

Air Connection: NPT female 3mm (1,8)

Dimensions:

Case — 64mm (2-1/2"") wide X 102mm (4'') high X 76mm (3")
deep

Rod & tube zlements

Duct Mounted — 10mm (3/8"") OD X 368mm (14-1/2")
long

Immersion — 10mm (3/8") OD X 235mm (9-1/4") long
Remote Bulb elements
Averaging — 2mm (5/64)OD by 7 3m (2¢') long

Outdoor (Straight) — 4mm (11/64") OD X 23mm (3"') bulb
0 9m (3 ft) capillary

Pressure
Transmitter

Pressure Transmitters

For proportional control used with RKS Series Receiver-
Controliers. Transmitters may be used with one or more calibrated
ga. jes for continuous pressure or temperature indication at 2.1y
local or remote position. Device: A proportional type transmitter
with a highly sensitive forced balance diaphragm assembly which
varies pressure signal to receiver-controller, Unit is constructed of
rugged molded plastic. Mounting: Transmitter must be mounted
with diaphragm in horizontal position and setpoint screw on top
Accessories are avallable for static or differential pressure
instaliations

Air Connections: Simplified installation using push-on air con-
nections 6mm (1/4"') 1. D. for high and low pressure taps, 6mm

(1/4")O D plastic tubing for output connection

Dimunsions: 133mm (5-1/4") length and depth, 133mm (5-1/4")
high (overall)

Setpoint Scale Range: Adjustable from -5 to 150mm of water
(-25 10 6 inches of water) Field adjustment is easily made by a slot-
ted set screw

Span: 51mm (2") of water non-adjustable for 3 to 15 psig

Maximum Static Pressure: 711mm (28" ) water column

Max. Safe Temp. Range Output Signal
Device Part No. Action Mounting at Element (Non-Adjustable) (psig)
Wall or 2000F -40 to 1600F,
Straight Bulb TKS-2031 Duct 930C -40 t0 710C
Averaging TKS-4014 Boch 0 to 1009F , -18 to 380C
Bulb TKS 4017 e 50 10 1500F, 10 10 660C
TKS-8014 Direct- Immersion 0 to 100°9F, -18 to 380C 3-15
TKS-8033 Acting Immersion 3000F 40 10 240°F, 4 10 116°C
Rod & Tube TKS-9014 Duct 1490C 0 to 1009F, -18 to 380C
TKS-9017 Duct 50 to 1509F, 10 to 66°C
Fressure PKS 2011 veal ot 1200F , 490C See Above
Transmitter Duct
Table 2
Barber-Colman Company
CONTROLS DIVISION
1300 Rock Street, Rockford, lllinois, US A, 61101
F-14766-3 BK 288 LITHOINU S A
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Remote Setpoint Adjustor

Rov;voto Setpoint Adjustor
Recelver Gauges

AKS-1100 Shown With
AKS-1129 Scale

For use with RKS receiver controllers for remote ad-
justment of setpoint of the receiver controller May
also be usad to manually pilot pnuematc relays.
Device: Consists of rugged aluminum housing a
precision flapper-nozzle assembly which produces a
linear 3-15 psig output signal Mounting and Con-
nections: May be panel or wall box mounted. Pane!
requires 16mm [5/8"') hole for mounting of remote
setpoint adjustor. Maximum pane! thickness 10mm
[3/8"']. Thicker panels must be back cut to the 10mm
[(3/8"] dimension. Panel space required 57mm [2-
1/4"] wide X 60mm ,2-3/8") high, 64mm (2-1/2"')
minimum depth. Barbed connection for 6mm (1/4"]
0.D. plastic scales must be ordered spearately

Amblent Temperature Limits: 4 to 49°C (40° to
1209F)

Safe Supply Air Pressure: 30 psig.

Output Signal: 3-15 psig.

Part Ne. Description
AKS-1100 Remote Setpoint

Adjustor Less Scale
AKS-1129 Scale Only +59F
AKS-1139 Scale Only +2 8°C
AKS- 1141 Scale Only + '0°F
AKS- 1149 Scale Only + 5 50C
AKS-1169 Scale Only + 20CF
AKS-1179 Scale Only + 11°9C 2o
AKS-1189 Scale Only + A% A
AKS-1191 Scale Only + Ham H20
AKS-1199 Scale Only + 2in M0

F-14761-3 BX

g

4aamm|1.3/4) p)

|
I =
A

Stem Mounted
Back Connected

o -
E 4
|
e 94mm
91 (3-23/32)
\ r
= *

Flush Panel Mount

Receiver Gauge With U Clamp
Al ) men care nM eerew th nches ollowing in brackels
For highly accurate temperature indication,

pressure. or humidity 1in conjunction with a tran-
vnitter-recewer system  Device: Receives a 3-15
psig signai for continuous indication of the varnable
being senced (temperature, pressure, kumidity). See
table below for dial ranges available, Gauges are
easily field adjusted Dial sizes are 38mm [1-1/2"]
and 89mm [3-1/2"'] Mounting and Connections:
Back connected 3mm [1/8"'] NPT male. 89mm |[3-
1/2"] size designed for flush mounting in panels up to
19mm [3/4"' ] thick

Operating Pressures: Input Air Pressure — 3-15 psig
Maximum Safe Pressure — 25 psig

Part No. J
8%mm
3amm 3
; (3:112")
(1-1/2" |
Gauge | Scale Range
Gauge
(Flush |
(Stom Panel
Mounted
) Mounted) l
AKS-6221 | AKS-Q021 | 500 1000F 1010 370C
AKS-6244 | AKS 9044 YOOF -1810 + 370C
AKS.6247 | AKS.9047 | 5010 1500F 10 10 669C
—_——— e —
AKS626) | AKS 90 4010 + 1509F -401t0 + 710C
e
AKS6263 | AKS 9063 | 40'0240°F 4101160C
AKS 6281 | AKS 908! 1010 90% RH
== AKS-9091 | 510 +1 76 H20 -510 + 45mm Hz0
- AKS B0, y3 H20 2510 75mm H20
—_— <
= AKS 9047 j 51045 H20 600 110mm H20
AKS 90494 | a'06 Hp0 10010 150mm H0

Barber-Colman Company

CONTROLS DIVISION

1300 Rock Street, Rockford, Winois, US A, 61101
289
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Humidistat - Pressure
Two-Position
Pressure Electric Switches
PC 100 Series

PC-110 PC-132
PC-131 PC-141
] pressure signals. Typical

formance Chart.

PC-151

For: ON-OFF control of electrical devices by air
applications include the
control of air comprescors, fans, pilot lights, etc.
Device: Rugged metal case. Non-metallic diaphragm
positioned by air pressure changes actuates heavy duty
switches. Large coded screw type terminals. Pressure
connection 1/8 inch FNPT except 1/8 inch MNPT
on PC-131 and PC-132. Ordering: Refer to Per-

k LITHO IN US A

CONTROLS DIVISION
1300 Rock Street, Rockford, lllinois, USA., 61101

290

v
. PC-141
PERFORMANCE CHART
Switch Rating (AC) An:bient
Scale Non Temp. |Max.
Range Differential Volts | FLA | LRA | Ind. Pilot Limits |Input
Pari No. | Switch Action psig psig (Vac) |Amps|Amps|Amps | Duty VA ¥ psig | Mounting
] SPDT Makes 1-5 24 - — 16 100 _40 Surface
N.0. Contact to Adjustable | 120 [138)828| 16 | 650 or
Common on to 50 <
PC-110 Pressure 1-20 Factory Set 208 | 96[576| 96 750 150 Track
Increase @ 2 240 83498 | 83 750
PC-131 DPST Opens on 120 12 72 12 125
Pressure Rise 3.30 11/:—-20 208 12 | 72 12 @ 50
PC-132 DPST Opens on Adjustable 240 12 72 12 [120/600
Pressure Drop 277 - - 12 VAC 32
DPDT Makes 5 120 | 16 | 96 | 16 | 125 s
pe141 | ND.Contacts| 520 | FixedAt [ 208 |92 (552 92| o | 140 i
Press. Incr. Mid Scale 240 8 | 48 8 | 247277 150
3 SPST Sw. |Open|Switch | Fixed | 120 8 136 [-1b VAC
PC-151 Opens on 1 6 1 3 | 208/240 3 18 8 |Max.Load
Pressure Rise | 2&3 18 | 2&3 5 277 - b= 7.2 | 2000 VA
*Order PNC-112-1 Bracket for mounting on SYZE-567 Track in Control Cabinets
Barter-Colman Company

F-12803-5
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Receiver-Controller

Product InfFormatiun RKS

For use in conjunction with remote proportional
transmitters to control pneumatic actuated dampers,
valves, etc. in air conditioning systems. The
transmitter-receiver-controller system may be used to
control temperature, humidity, or pressure.
Appropriate transmitters are available for each
application. In addition to the indicating gauges at the
receiver-controller, one or more remote gauges may
be used between the transmitter and receiver-
controller to indicate temperature, humidity or
pressure. Device: The receiver-controllers are force
balance, pneumatic amplifiers; a feedback signal
from a remote transmitter is amplified to control a
pneumatic actuator. The dual input receiver-
controller (RKS-3000 and 4000 Series) allows a
compensated signal to reset the setpoint of the
receiver-controller. All models except the RKS-5001
are furnished with integral gauge ports. Proportional
band, direct or reverse-action and authority are easily
field adjustable. Mechanisms are mounted on a
sturdy base. The RKS-5001 can be used as a 1:1
reverse acting relay. In this mode the transmitter
signal is reversed to accomplish direct reset of a dual
input receiver-controller where necessary. A sturdy
cover is available for protection when mounting
receiver-controllers remote from cabinet or where
susceptible to damage. Air Connections: 3mm
(1/8'") FNPT on all models except the RKS-5001
which has barbed connector (which requires no
clamp) for 6mm (1/4"") O.D. X 1mm (.030) wall
polyethylene tubing. Installation: RSK-1001 thru
RKS-4002 have mounting feet with holes provided in
the base assembly for surface mounting on wall or
panel. RKS-5001 had integral mounting bracket with
keyhole slots for mounting on wall or panel. Unit may
also be snapped into mounting track for panel
installation. Options: For remote setpoint adjuster
and receiver gauge, see reverse side.

Pneumatic-Propoitional Control

RKS-1001 thru 4002
Receiver-Controller
Shown W/Cover

RKS-5001
Shown WiCover

S 7 Wine

Optional Covers: AKS-4 for RKS-1001 Thru 4002
AKS-5 for RKS-5001

Ambient Temperature Limits: 4 to 66°C ( +40 to
1500F).

Operating Air Pressures:

Supply Air Pressures: 18 psig.

Input Signals (all ports): 3to 15 psig

Maximum Safe Pressure: 30 psig

|
Part Number Remote SPA Action* Authority ; Proportional Band
.
| 410 40% of Input
RKS-5001 None Transmitter Span. Adj
Single . |
Input RKS-1001 None None
+10% of Primary 1/9% t6 40% o
RKS-2001 . 2% 1o 40% of
Transmitter Span Primary (Input 1)
e 5 Transmitter Span
RKS-3002 None 10% 10 200% of ; Adjustable
Dual b Primary (Input 1) |
Input % i Transmitter Span |
RKS-4002 ~10% of Primary Adjustable |
Transmitter Span |
| d

*Direct-Acting (DA): Increases output pressure on rise in input 1 pressure. Field changeable to Reverse Acting (RA): Decreases output

pressure onrise in input 1 pressure

LITHOINU.S.A 291

F-14761-3
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Remote Setpoint Adjustor
Receiver Gauges

Remote Setpcint Adjustor

AKS-1100 Shown With

AKS-1129 Scale I r

Side View

For use with RKS receiver controllers for remote ad-
justment of setpoint of the receiver controller. May
also be used to manually pilot pnuematic relays.
Device: Consists of rugged aluminum housing a
precision flapper-nozzle assembly which produces a
linear 3-15 psig output signal. Mounting and Con-
nections: May be panel or wall box mounted. Panel
requires 16mm [5/8"'] hole for mounting of remote
setpoint adjustor. Maximum panel thickness 10mm
[3/8"]. Thicker panels must be back cut to the 10mm
[3/8""] dimension. Panel space required 57mm {2-
1/4"] wide X 60mm [2-3/8''] high, 64mm [2-1/2"]
minimum depth. Barbed connection for 6mm [1/4"]
0O.D. plastic scales must be ordered spearately.

Ambient Temperature Limits: 4 to 49°C (40° to
1200F)

Safe Supply Air Pressure: 30 psig.

Output Signal: 3-15 psig

AKS-6000 AKS-9000
T ’{ ‘ wrv‘.':'( t‘——
[1-1/2] ¢ g o
} f i
44mm|[1- 5/4\ i
i B 94mm
o F (323732
Stem Mounted 1 * J»

Back-Connected Flush Panel Mount
Receiver Gauge With U Clamp

All Dimensions are in Millimeters with Inches following in brackets

For highly accurate temperature indication,
pressure, or humidity in conjunction with a tran-
smitter-receiver system. Device: Receives a 3-15
psig ='gnal for continuous indication o the variable
being sensed (temperature, pressure, humidity). See
table below for dial ranges available. Gauges are
easily field adjusted. Dial sizes are 38mm [1-1/2""]
and 89mm [3-1/2"']. Mounting and Connections:
Back connected 3mm [1/8''] NPT male. 89mm [3-
1/2"] size designed for flush mounting in panels up to
19mm [3/4"'] thick.

Operating Pressures: input Air Pressure — 3-15 psig
Maximum Safe Pressure — 25 psig

Part No

Description

AKS-1

te Setpoint

Adjustor Less Scale

e ;

Part No.
89mm
3mm | (34127
(1-1/2")
Gauge Scale Range
Gouge (Flush |
(Stem |
Mounted) Panel
Mounted)
AKS-6221 AKS-9021 -_,',A;__‘___‘* E e
AKS-6244 AKS-9044 101 F-18¢
AKS-6247 AKS.-G047 50 to 1500F 1
AKS-6261 | AKS.Q061 | e W TR T
AKS-6263 | AKS 9063 | 4010 2400F, 4 10 1160C e sangieserey
AKS-6281 | AKS-9081 | 1010 90% RH i e ———
s AK 3.9091 = ___A o 7_‘ m H
AKS-309 1 b
KS-909 } ' -
Barber-Colman Company

CONTROLS DIVISION
1300 Rock Street, Rockford, lllinois, USA. 61101
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Uses: Barber-Colman pneumatic relays are used in con-
junction with Barber-Colman pneumatic controls to per-
form various control functions as determined by system
requirements. Refer to table for specific functions ob-
tained from the various relays.

Construction: The Barber-Colman pneumatic relays are
constructed of a rugged housing which protects the in-
ternal parts from abuse. The diaphragms are of a neo-
prene coated, continuous fiber fabric which proviaes
durability and precision operation. The uniqu~ ini.r
valving produces a linear relationship between the input
signals and the output signal with less than .25 psig
required charge n input to obtain a change in output
pressure.

Linkage for AK-51309. Order separately.
AM-502 for MK-3000 Damper Actuators

AM-504 for MK-4700 Valve Actuators VARIOUS PNEUMATIC RELAYS
AM 508 for MK -6800 Valve Actuators (1/-2") (See Port N?' '.l""
il poL £ jn ond Description
AM-509 for MK-6800 Valve Actuators (21/5-4") in Toble Below)
AM-510 for MK-6900 Valve Actuator
AM-516 for MK-7000 Damper Actuators ind AK-52042 have an integral mounting foot. Bracket

for AK 51632, AK-51642, AK-52032 and AK-52042 is

Maximum Safe Air Pressure: 30 psig — normal supply
ordered separately, one bracket PNC-112-1 for each 2

air is 15 to 20 psig
relays used. The bracket may be wall or track mounted

Maximum Safe Ambient: 150" F by use of SYZE-567 track

Air Connzctions; l"” FNPT on all FACEPE AK-51632, AK-53098 and AK-53198 scale kits are available for the
AK-S1642, AK-52032 and AK-52042 which have barbed AK . SOB0% telav. The AK-53008 i gradusted from O to
connections for 14" O.D. x .030 wall plastic tube 20 psig The AK-53198 is l)l‘lr,\L"A{ close-open, min.
Installation: Mounting may be in line, wall, or panel O.A. and is graduated for a 5 psig change ‘n output
mounted. All except AK-51632, AK-51642, AK-52032 from close to open
Part No. Function
AK-50301 3 way snap acting switching st point ady: 3-20 ps Dift 1 S-65 psig -_{
e »:'\‘}-fltwlh e, s ,.____’,2.2.S:\.”‘,'_]l”f:;4_.§_(‘_: point adj: 1.9 ‘\__[lg ILM fix l,,_,L\ B ]
AK-50603% Direct acting 1:1 rati
AK-50604 Maximum output 11!1)1!(} X ”\fmwﬂhlmu : Al :nf( ; =
s SR e e - R
BRES AK-M)(\()_S Mmun\u.n-<l!pul fimiter direct ‘“r,m,u 1:1 ratio = _ineid]
I AK-50607 Biased start direct acting 1.1 ratio
ot AK-50613 Reverse acting 1:1 ”““’ R TR (e o T D T il
s —_— — —_ - —\_——_—*
i AK-50703 ; I}xr_ut acting l‘_:,r'm,” : et
AK-51306 Averaging two input direct acting
T AK-51309 e P«'SIli\:;;s;|lv;1i_r;‘: direct acting ' A
e AK-51632 l;i,.Ther of two prcssuujs ¢ 1:!‘.4 .!u:: Al\::;)ﬁuﬁ v ) SRS
i . -;1;51642 Lower uf‘t:r—;_;wrc-ssurrs 5-( ]~“ tor dire ¢ Aui:m_; L -
e AK-52032 Higher of ten prt-ssuri-—s_srlu tor ;H:Y—_l::'T\ iz AN TR e e
AK-52042 Lower of ten p!L‘Ssur;‘S?L-'\nlnr direct .\\‘lm‘: ‘ e A
Barber-Colman Company
CONTROLS DIVISION
1300 Rock Street, Rockford, lllinois, USA., 61101
LITHO IN US.A 293 F-14955-2
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Accessories
Electric Pressure
AL 100 Series
Three-Way
Solenoid Valve

AL100 O
AL110 O
- AL 120 O
U L AL125 O

L R0y AL140 O

For use in applications where an electrical circuit
is used to control a pneumatically operated device.
It may be used {0 direct supply air ic a pneu-
matic device when the coil is energized or
de-energized depending on the supply and exhaust air
connections. Device: Valve consists of plastic body
incorporating the barbed brass connectors for 1/4
inch OD plastic tubing. The electrical coil is enclosed
in a corrosion resistant metal housing. An opening is
provided for connecting 1/2 inch conduit. When
current flows in the solenoid coil, the permeable
plunger attached to the valve mechanism is drawn
into an electromagnetic field. The inner valve rises
when the coil is energized, opening an air passage
between COM (Common) and N.C. (Normally Closed).
Without any current flow to the coil, the valve is in its
normal position, opening an air passage between
COM and N.O. (Normally Open). Installation: See
Figure 1 and Figuie 2 for mounting instructions.

Ambient Temperature: 59C [409F] min. to 54°C
[1309F] max

Fluid (air) Temperature: 59C [409F] min. to 54°C
[1309F] max

Power consumption (when energized): 7 watts.

Maximum inlet pressure: 30 psig

Flow capacity (air): .5 scfm @ 15 psig. supply 1 psig.

294

88 mm

102 mm

‘*)T mm .
Figure 1
60 mm
pamged RETL T e
<
y
NC ™ el
@—n COM
(o] 0
27132 In. =}
Figure 2
Part Number Voltage, 50/60 Hz i
AL 100 24
AL 110 120
AL 120 208
AL 125 240
[1 ),
AL 140 80 e

Barber-Colman Company
CONTROLS DIVISION

1300 Rock Street, Rockford, lllinois, US A, 61101

F-12802-4
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Pressure Regulators And Air Filter
AL-400 Series

AIR FILTER

Uses: To provide clean, oil free air for pneumatic control
systems,

Construction: Unit is a dual filter station combining a 5§
micron absorbent pre-filter and a coalescing .03 micron oil
removal filter. Filters are provided with automatic drains,
to drain collected liquids from the filter bowl.

Units are constructed of an
polycarbonate bowl
necessary.

aluminum housing and
Elements are easily replaced when

Maximum operating conditions: 250 psig or 150°F .

PRESSURE REGULATORS

Uses: An accurate pressure regulator with large flow
capacity to reduce supply air pressure from the compressor
down to the requirements of the system.

Construction: Design facilities in-line installation. Maxi-
mum input pressure rating is 400 psig. Output pressure
range is 0 to 50 psig. Operating temperature range is -40°f
to 200VF,

A gauge port is provided on all regulators (this port cannot
be used as an outlet as it dc»s not provide full-flow). These
regulators are of the relieving type the regulated
pressure is reduced by backing off the regulating adjust-
ment screw. This also prevents built-up of excessive
pressure in the regulated system.

ﬁl P—lpc- Size Maximum
Part Number [ (Inches) SCFM
AL-439 : /4" . 30
AL-437-01'i 1 : 73 { S 15
*NPT Femule, adaptors are “HT.H). d 1 ‘,"J““‘ to %2 & %" FNPT,

LITHO IN U.S.A

295

Pipe Size Capacity
Part Number (Inches) SCFM
AL-481 1/8* 1
AL-483 1/4* 0-16
AL-487 3/8" 16-22
AL-484 1/2* o 22-32
*NPT Female, adaptors are provided to rmmu‘A:u & %" FNPT.

AL-439 SHOWN

F 14618 3




Pressure Gauges
AL 300 Series

Product Information

comeany/ y
BT

—J

- —

BACK CONNECTED

Kk HI-

i /,' “He !

2

3

N

FLUSH MOUNT WITH

U CLAMP
Size J K
2 2 2-1/4
31/2 3-23/32 4

F-14618-3 BK

Uses: For indicating air pressure in pneumatic control
systems.,

Construction: Case and ring drawn steel phosphated for
rust resistance and finished in oven baked black enamel.
Green Merlon plastic case available in 1-1/2-inch model. All
models have plastic crystals.

Bourdon Tube — Phosphor Bronze

Movement — Brass-independent mounting

Accuracy: Within 2% of total scale range in middle half of
scale and 3% elsewhere.

Pipe Connections: 1/8-inch or 1/4-inch NPT Standard as
shown below.

Pressure Range: 0 through 30 and 0 through 100 psig.

Total Graduations — 30 to 100
Numeric Intervals — S psi and 10 psi intervals
Graduation Marks -- 1 psi and 2 psi intervals

Part Air . . Range
Number | Connection Mounting Dial (psig)
STEEL CASE — 1/8” NPT CONNECTION
AL-322 Back Stem i 0-30

AL-323 Back Panel (Flush) . 0-30

AL-327 Back Stem - iy 0-100

AL-328 [ Back Panel (Flush) - ig5 0-100

STEEL CASE — 1/4” NPT CONNECTION

AL-353 Back Panel (Flush) | 3-1/2" [ 0-30

PLASTIC CASE — 1/8” NPT CONNECTION

AL-362 Back Stem 1-1/2” | 0-30
Barber-Colman Company
CONTROLS DIVISION

1300 Rock Street, Rockford, Illinois, US A, 61101

LITHO IN US.A
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AM-113
CRANK ARM

| -

LINKAGE CONNECTORS
SHOWN ASSEMBLED
TO DAMPIR ROD

—

AM-13) BUSHING

M-530
CRANK ARM

AM-332
FRAME MOUNTING KITS

S—

AM-533
ACTUATOR SHAFY
EXTENS

AM-334
PIVOT STUD

v D

T alfPs

CLEVIS

Y AN

r

i AM-301
MOUNTING PLATES

Pneumatic
Actuator Accessories
Descriptive Data

MK-3000 AND MK-4400 DAMPER LINKAGE
Description | Part Number Construction
AM-111 For 5/16” Diameter Shaft
sl AM-112 For 3/8” .ameter Shaft Slot provides for ad]ust
Arms e — e . able radius from 7/8" min
AM-113 For 1/2" Diameter Shaft imum to 3-1/8” maximum
—_—
| AM-115 For 7/16” Diameter Shaft
Rt ey o1 & L Ko - - . = g IO
|
1 Straight Type—5/16" dia. hole. Use for linking parallel
l Am-122 shafts,
Ginlkple: 1. o - . e s PRt re- L
— 1= 5000 Joint Tyos<8/16% din: hole. s for ok
[ s a omn ype--3/ ai ole se for linking non
AM-132 parallel shafts
1 AM-125 l 5/16" dia. steel rod 20" long. (Not illus.)
Dameet - F - = f R e
Pad } [ 516" diammeter cold rolled steel rod for damper con
l M-11.380 | necting links. Shipped in random lengths of 10 to 12
I } feet. Minimum ordering quantity 50 feat
[ For building 7/16" shaft size up to 1/2” so that standard
Bushing ’ AM-133 J AM-113 crank arm may be used
MK-3000 AND MK-7000 DAMPER LiINMKAGE
Crank AM-530 For 1/2” Diameter Shaft, holes for 3-1/2" and 4.1/2"
Arm stroke. For pivot mounted actuators
= ————ge —— - -—
AM-531 Weld on Frame Lug and Blade Clip. Used with MK.
Frame 7000 or Pivot Mounted MK-3000
Mounting o mesgena e _n - S e
Kits AM-532 Bo!t on Frame Lug and Blade Clip. Used with MK-7000
| i or Pivot Mounted MK-3000
Acst#:'t(or AM-533 Package of 25 Actuator Shaft Extensions for MK-7000
Extension or MK-3000-0-2
e el = M o
e AM:534* | For pivot mounting of NK-7000 or MK-3000-02.
Used for mounting MK-7000 and pivot mounting MK.
Clevis AM-535* e Tounine P .
P b M, (Y e o, oA — o
AM-538* Used for mounting MK-7000 and pivet mounting MK-
" 3000-0-2 on ducts or damper frame
T e e g 2 s i 0= T ==
Plates T
AM-301 Use for floor mounting of MK-7000 or pivot mounted
» MK-3000-0-2.

* Provided as standard with MK-7000-0-0-1, must be ordered to obtain pivot mounting of

MK-3000-0-2.
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VALVE PIRING DiAGRAM
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< IF MMBLENT TENPERATURE wiTHIN SOLAR

1000 wALVE 15 OPEN TO STORAGE TANK *¥"
IF SOLAR (u.uml TEW . 15 ABOVE 100° THEN VALVE POSITION 1€
DETEMUINED BY DFELTA TEMPERATURE CONTROLLER. |f T0MF DIf-
FERENCE b TWEEM SENSORS 1S LESS TWMAN 20 THE DIVERTING VALVE
15 OPEN 1O STORAGE TAMK “¥°

\ LNAER - IF STORAGE TANK “w" TEMPERATURE 1%

BIVERTING um WILL POSITION YO ALLOW

WATER S TORAG OUTO00R THERMOSTAT wiii

mmu m(mu ALYE T0 ma WATER 7O GO INTO STORAGE
TARE ST MIYTINE OUTBOOR TEMPERATURE 1¢ 86L0w 60°

! DS < ANYTIME STORAGE TANK “W" TEMFERATURE (5
THEN DIVERTING ALVE WILL OPEN TO ALLOW
FLOW THROUGH WEAT DISSIPATION MEAT [XCHANGER, AND wilL
START COND s R WATER PP INTERLOCK L PREVENT OPERA
TION OF ABL" ATION UNITS AND WATER-TO-AJ T PP 16
CTORAGE TANK W' TENPCRATURE 1§ 2009 OR GREATER
SENSOR [N WATTR LEAVING WEAT EXCHANGER

STIC WATER WEATING -
- ATE) MIXING WALYE V.5 TO MAINTAIN SET
POINT OF 1 S ll!("l; luﬂY THEPMOSTAT [N NOMESTIC
ELECTRIC WATER WEATER A7

SOLAR P . IF AMBLENT TEWP,
. PP P§ OR P6 WiLL BE STARTED
WROUGH TIME DELAY RELAY,
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SO AR
TIME DFLAY RELAY {S SET FOR 15 MINUTES
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IN SOLAR TR, AND W.M. HTG, WTR. !lu CAUSE SOLAR PUMPS PS5 AND
P6 10 STOP IF SQLAR WTR. IS NOT 57 OR MORE MIGHER THAN M . HTG.

VTR, UNLESS TMERE 1S A CALL FOR COOLING, PUMP P6 WILL RUN IF THE

FOREGOING CONDITTGNS AR WEY. O A CALL FOR Ml“ P.E. SHITCH

WILI CAUSE SOLAR PUMPS PE AND ¥7 TO STOP AND PUMP P§ TO RN, IF

SOLAA WTR, TEMP, RISES 10 207° THEN SOLAR Pie® P8 WILL RESTART

(m PS5 WILL STOP wMEN PLO® 6 STARTS) ARD A CONTINUED RISE IN
AR WTR, TEMP. TO 210° WILL CMUSE SOLAR PUMP P7 TO START,

TLNG IS STARTED BY AUXILIARY CONTACTS IN
£ OR BY TEMPERATURE Cm'l&lli w
STORAGE TANK “W* SET AT 60° 17 THE SUPPLY FAN IS RUNAING
AMD THERE 1S A CALL FOR HEATING OR COOLINT.

< MEATING AND COOL WG
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§F RE.aY P14 TO STARY
ALL WEA. PUMP BLOWER

FaNS AnEN VAN SUPELY
Farn STARTS

TEMPERATURE
WLRAT | M '

THE SATN ALK SUPPLY FAN AND ALL 5 JOME HEAT Pump
ALK SUPPLY FANS SWALL OPERATE CONTINLOUSLY whEN
THE 7-DA* PROGRAM CLOCK 1§ W TME “DAY* CYCLE,
WLLSS ABNORMAL TEMPERATURES ARE SENSED BY THE
FLRE SWITCHES (MIGH TEMPERATURE) O THE Liw
TEMPERATURE CONTROL (FEEEZE STAT). IF
TEMPLRATURES ARE SENSED BY Tt FIRE SwiTiWES
OF THE FREEZE STAT, ALL SUPPLY FANS SHALL STOP

Am",

L

WHEN AR SUPPLY FANS ARE NOT OPLRATING THE OUT-
SIDE AR DAWPERS SMALL GO COMPLITLLY CLOSED
AND THE RETURN ATR DAMPERS SMALL G0 TULLY OPEN

94 10 104 CONTROL ALR PRESSURE (SET 20NE SPACE
TOR YEOT AT SFT  CONTROUL SYSTEM

SWALL PROVIDE AUTOMATIC CHANGEOVER FROM MEATING

If ALL 20WES

TO COOLING CYCLE

AF TN THE COOUTNG CYELE flrb%vu-wn BY THE
JONE SPACE THERMOSTATS), THE QUTSION AIR DAMPERS
AND THE SUMMER RETURN ALR DAMPERS SHALL MOOULATE
TO MAINTAIN THE MAIN SUPPLY FAN [IISCHARGE TEM-
PERATURE AS SET ON THE DJSCHARGE TEMPERATURE F
CONTROLLER (SET AT S80F ) 1f THE OUTSIDE AIR
TEMPERATURE 15 ABOVE THE SETTING OF TME QUTSIODE
AIR THERMOSTAT (SLT AT 60°F.) AND THE FAN DIS-
CHARGE AR TEMPLRATURE 15 ABOVE THE SETTING ON
THE DISCHARGE TEMPERATURE CONTROLLER, THE OUT-
SIDE ATR DAMPERS SHALL CLOSE DOWN TO THE MINIMUM
POSITION AS SET ON THE MINIMUM POSITION SwilCH
(SET FOR 10 PCRCENT OUTSIDE ALR)  ANY TIME OME
OF MOKE JOMES ARE OPENATING 1K THE MECHANICAL
COOLING CYCLE (ABSORPTION UNIT O WEAT Pimp
COOLING 15 OPERATING), THE OUTSIDE DAMPERS SWALL
CLOSE DOWN 10 MINIMM POSITION.

10¢ 70 139 CONTROL AIR

INTERLOCK TO PREVENT OPRRATION OF ABSOR®T)
UNITS (B SOLAR “BY DIEH PATION & REQURED

ll Avn—ulu .

e NTALY.

TEMPERATURE CONTR 'L D
cC )
CONTR(
34 TO 14-1/20 CONTROL ALK PRESSURE  ThE AO! wATER
WEKYING P #P1 TS SPTRATEE AC TALLED 70 IN WOTE 6
ABOYE. IF THE SOLAR WEATED WATER TEMPLNATURE 15 AT
1900 OR WIGHER, THE ABSURPTION CWILLER UNITS will
D O AND OFF IN SEQUENCE (THRU 1w STEP
®) TO MAINTALN CHILLED wATEn | EMPERATURE

L3 CHILLED WATER TEMPERATURE CONTROLLE® (SET
AT 469 ), EXCEPY IT MEAT DISSIPATION 7ROM TWE SOLAR
WEATED WATER SYSTEM S REQUIRED THE At a I »-X.Ul
URITS WitL BE LOCKED-OUT OF OPERATION A FoR
NOTE 3 ABOVE. CHILLED WATER PP, uﬂlfllﬁlﬁ WATER
AND COOLING TOWER will BE AUTOMATICALLY STARTED MO
STOPPED AND CONDENSER WATER CONTROL YALVE MND i
CONTROL VALVE FOR EACH CHILLER UNIT OPENED
R(» PILOT CONTROL
UNTT AND FROM OTHER COZ AOLS AND INTERLOCKS

WATEN
MO CLOSED
CIRCHTYS IN EACK ABSORPTIOW (HILLER
SHOM N

TEMPERATURE CONTROL DIAGRAM. AN EMMERSION TWE RO TAT

IN THE RETURN WATER FROM THE COOCING JOWEK SHALL PREVENT
THE OPERATION OF The COOLING TOWER FAN 17 RETURN WATER
TEMPERATURE 15 AT OR BELOW THE TMERMOSTAT SETTING (SET
AT 750F. ). TME CONTROL VALVE FOR EACH J0ME CHILLED
WATER COIL SHALL BE OPENED AMO CLOSED BY 175 RESPECTIVE
IONE SPACE THERMOSTAT TO SATISFY SETTING OF TWE SPACE

THERMOSTAT
14-1720 10 17-Y 20 CmT Alﬂ MSM’[ EACH J0ME
A B T NG £V B OYCLED v AN OFF
10 \HIS” ™ S(”ll\t OF s ll\’i("'l 20mE SPACE
THERMOSTAT THE CONDENSER wATER PUMP MRD THE COOLING
TOVER SHALL BE AUTOWATI(A LY STARTED 1F ONE 8 MORE
OF THL WEAT PUMPS ARE OPERATING ON TME COOLING (YCLE
1F ANY ONE % MEAT PUWPS ARE STARTED ON COOLING
CYCLE, ALL ABSORPTION CHILLER UMITS SWALL 8 LOCKED
OUT OF OPERATION BY BREAKING THE CONTROL CIRCul! 70
THE STEP CONTROLLER CONTROLLING THE START-STOF OPFR
ATION OF TWE ABSORPTION CWILLERS. ALL ABSORPTION
. CNILLER UNIT CONDENSER WATER CONTROL VALVES SWALL ALSO
BE CLOSED TWRU TME PILOT CIRCULTS FWOM THEIR RESPEC
TIVE ABSORPTION CNILLER UNITS. 1F WEAT CISSIPATION
FROM THE SOLAR WEATED WATER SYSTEM 1S REQUIRED, ALL
WEAT PUMP UMITS IN THE COOLING CYCLE SHALL B LOCKED
OUT OF OPERATION AS CALLED FOR IW NOTE J AWYC. M
EMMERS (O8N THEMMOSTAT [N THE RETURR WATER FRON TnE COOL-
MG TOWER SHALL PREVENT THE OPERATION OF THE COOLING
TOWER FAN IF THE RETURN WATER TEMPERATURE 15 AT OR
BELOM THE THERMOSTAT SETTING (SET AT 750F.). THE CON
TROL VALVES IN THE WATER CORSECTIONS TO [ACH AT
PUMP WATER-TU-REFRIGERANT MEAT EXCHANGER WiLL BE OP-
ENED 10 COOLING TOMER WATER ANO CLOSED 10 HEATING
WATCR FOR EACK MEAT PUWP TWAT 15 IN THE CODLING CYCLE
MOT WATER WEATING PUNP

60 70 90 %'lﬂ. AR gi%
#Ts IN NOTE 6 ABOYE. WOT

WATER HEATING COIL CONTROL VALVE 1S OPENLD ANO CLOSED
BY 175 RESPECTIVE 20ME SPACE THERMOSTAT 10 SATISFY
THE SETTING OF THE THERMOSTAT

.
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NBAT Pmp T;u"

/20 ¢ A 3 T WATER P
’alfli‘;$ %‘%&F »qm;' PP REVER

SING vALYE IN HEATING CYCLE AND MEAT PP 1S 0P
ERATING (FROM “W" ABOVE THE WATER TEMPERATURE
OF THE SOLAR MEATED WATER 15 BELOW THE SETTING Of

THE SENSOR AND CONT.OLLER (SET AY 68%F . ) IN THE
SOUAR MEATING WATER Luir Y PIPE COMMECTION TO
HEAT PUMP WEAT(NG WATER CIRCUIT, TME AUXILIARY IN-
STANTANEOUS ELECTRIC WATER MEATER ELEMENTS SHALL
BE ENERGIZED TO MAINTAIN THE MEATER WATER TEMPERA-
TURE SETTING OF THE EMMERSION CONTROLLER IN THE MEA
TER (SET AT 7897 ) AND THE CONTROL VALYVES [N THE

PIPING CONMECTIONS BETWEEN THE AUXILIARY MEATER WATER

CIRCUTT AMO THE SOLAR MEATED WATER CIRCUIT WILL BE
LOSEY TO THE SOLAR HEATED WATER AMD OPEN TO T
AUXTLTARY HEATER WATER. THE AUKILIARY HEATER SMALL
NOT BE EWERGIZED |F PUMP #P8 1S NOT OPERATING, 08
IF THE FLOW SWITCH CONTACTS IN THE AUXILIARY MEATER
SUPPLY PIPE 1S MOT CLOSED, OR iF THE SAFETY EMER
10N THERMOSTAT IN THE HEATER SENSES 1299F . WATER
TEMPERATURE, OR 17 THE SENSOR AND CLATROL [N THE
SOLAR WEATED WATER (S AT OR ABOVE TS SETPOINT
HBOF ). EMMERSION CONTROLLER FOR HEATER WATER
TEMPERATURE SWALL PROVIDE FOR 2-STEPS OF WEATER
ELEMENT CONTROL

WHER THE QUTSIDE AIR TEMPERATURE 1S BELOW SET
TING OM THME OUTSIDE AIR TMERMOSTAT (SET AT 609F
THE WINTER RETURN AIR DAMPERS WiLL FULLY OPEW, THE
SUMMER RETURN AIR DAWPERS WILL COMPLETELY CLOSE
AND THE OUTSIOE AIR DAMPERS WILL COMPLETELY CLOSE

NIGHT QPERATION

L LI DAY PROGRAM TIME CLOCK IS IN THE “MIGMT*
SETBACK CYCLE, ALL SUPPLY FANS SHALL BE SWUT-OOMN;
THE QUTSIDE DAMPERS SMALL B& COMPLETELY CLOSED;

THE RETURN ATR DAWPERS SWALL BE FUALY OPEN; AL
SMACL. COOLING EQUIPMENT SHALL BE SHUT-OBMN; ABO

THE HEAT PUMPS AMO AUXILIARY ELECTRIC WATER

HEATER FOR WEAT PUME MEATING WA L8 W
DOWN.  THE “WIGHT" ZETRACK CYCLE MAY BE BY-PASSED
BY OPCRATION OF THE MECHAMICAL BY-PASS TIMER

WITCH 708 OME TO SIX WOUR OPERATION AS SELECTED
BY-PASSING THE "NIGWT" SETBACK CYCLE SWALL PUT

AL SPACE MEATING AND COOLING SYSTEMS IN THE *DAY"
MODL OF OPERATION. WMEN IN THE “WIGHT™ 5ETBACK
CYCLE THE SPACE COMDITIONING SYSTEMS Sl WOT OP.
EMYT FOR COOLING REQUIREMENTS UNLESS “NIGMT" SET-
BACK CYCLE, ALL SUPPLY FANS AND MEATING STSTEMS AS
DESCRIBED IN “6*, “M* AND *J° SWALL PROVIDE MEAT™™S
AS REQUIRED TO SATISFY SETTING OF TME “NIGHT* THER
MOSTAT (SET AT 629F.) LOCATED W OGN ¢114

A TIME-DELAY RELAY WITH 2 MINUTE 10 60 MINUTE AG-
JUSTMENT (SET FOR 10 MIMUTES) ANC W) TH DELAY N
ENERGIZATION SHALL B INSTALLED 1N THE WAIN Fam
INTERLOCK CIRCUTT T PREVENT WEAT PUMP COMPRE SSONS
AND HEATING WATER PUMP P8 FROM STARTING UNTIL FAR
HAS STARTED AND TME TIME DELAY WAS ELAPSED
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