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INTRODUCTION

This manual is prepared as a guide to the periodic inspection and general servicing of
water coolers. It is intended for use in routine maintenance and minor servicing, but not
‘or the repair of the refrigeration system. A cooler in warranty which has a refrigeration
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fect must be repaired by an authorized service center, or by the factory, whichever is de-
ermined by your local sales representative. If you are not familiar with the name and phone
number of service personnel in your area, we will be happy to supply this information
upon request.

START-UP PROCEDURE

INSTALLATION

1. Insure proper ventilation by maintaining 4" clear-
ance from cabinet louvers to wall on each side
of cooler.

2. Water inlet 3/8” IPS. Waste 1-1/4” O.D. tailpiece
for slip trap. Contractor to supply waste trap in
accordance with local codes.

3. Connecting lines to be of copper or brass, thor-
oughly flushed to remove all foreign matter
before connected to cooler. If flushing does not
remove all particles, a water strainer should be
installed in supply lines.

4. Connect cooler to building supply line with a
‘shut-off valve and install a union connection be-
tween the valve and cooler.

5. Electrical: Insure power supply is identical to that
specified on cooler serial plate.

NOTE: As a preventive measure, a water line
strainer should be installed ahead of the inlet water

connection whether the installation is made on new
or old plumbing. The strainer will prevent clogging
water lines and bubbler valves.

START-UP

1. Release air from tank by holding button down.
Steady stream flow assures all air removed.

2. Stream height is factory set at 35 PSI. If supply
pressure varies greatly, stream height will need
adjustment. (See service procedure page 3.)

These products are designed to operate on 20 psig to
105 psig supply line pressure. If inlet pressure is above
105 psig, a pressure regulator must be installed in the
supply line. Any damages caused by reason of connec-
ting this product to supply line pressures lower than 20
psig or higher than 105 psig is not covered by warranty.

3. On H models (hot tank), depress lever and assure
full stream flow. DO NOT connect electrical
power until full water flow is assured.

4. Rotate condenser fan blade to insure proper
clearance and free fan action. (Not required on
all models.)

PRINCIPLE OF OPERATION

REFRIGERATION CYCLE

The cycle of operation of the refrigeration system
for the water coolers is as follows: Hot, high pres-
sure refrigerant vapor is pumped by the compressor
through the discharge tube of the compressor. In
passing through the condenser, the vapor gives up
some of its heat to the room air and condenses to
liquid. The liquid refrigerant passes out the bottom
of the condenser, through a drier and capillary
tube into a larger tube which is coiled and bonded
the water storage tank. In removing heat from
water, the liquid refrigerant is boiled off into
1ow pressure vapor which flows through the suction
tube, to the compressor.

The temperature control bulb is located in a control
well which extends outside the water tank. In this
position, the control is made responsive to the
temperature of both the water and refrigerant.

WATER COOLING CYCLE
The water cooling cycle is as follows:

The building water supply enters the cooler through
the inlet water connection of the cooler. When in
the cooling tank, the water is cooled by contact
with the refrigerated walls of the tank.







GENERAL INFORMATION & INSTRUCTIONS

CLEANING STAINLESS STEEL AND
BRONZETONE BASINS

Clean stainless steel and bronzetone surfaces with
only a mild detergent or vinegar and water. Rinse
well with clean water and wipe dry with a soft cloth.
Any misuse or abrasion can eventually damage the
finish. (Never use steel wool or other types of abra-
sive pads.)

Note: Cleaning abrasives, strong solutions and
chemicals will damage the basin. The manufacturer
is not liable for the finish beyond the date of
installation.

-CLOGGED WATER LINES AND

STREAM HEIGHT ADJUSTMENT

NOTE: The following procedure requires that you
make provisions for catching water that might
damage customer’s premises.

Insufficient bubbler stream or no stream may be
caused by a clogged water line. It may also be
caused by an in-operative bubbler cartridge
assembly or one that requires cleaning or
adjustment.

ADJUSTING SCREW __@
SPRING HOUSING

mr— DIAPHRAM

CARTRIDGE =
VALVE
HOUSING b “Disc
CARRIER
ASSEMBLY

WATER FLOW

CUTAWAY VIEW BUBBLER CARTRIDGE ASSEMBLY

1. Remove hex nut, and button.

2. Attempt to adjust stream height by inserting

screw driver blade into bubbler cartridge adjust-
ing screw and turn right to raise. Push down on
cartridge spring housing and observe stream.

3. If the stream height has not increased. shut off

water inlet valve and unscrew the bubbler car-
tridge retainer nut. Lift out the bubbler cartridge.
Open water inlet valve, making provision to catch

‘ water at cartridge body housing. If full flow of

water is obtained from the valve body. shut off
water inlet valve, disassembie and clean bubbler
cartridge assembly or install replacement.

If still little or no water flow, disconnect building supply
line to cooler, remove stainer located inside 3/8” female
fitting - clean or replafe strainer. Reinstall supply line,
check and adjust stream height.

CLEANING CONDENSER

Accumulations of lint and dust on condenser re-
duces cooling capacity and affects economy of
operation. Cooler should be kept free of such ac-
cumulations by use of vacuum cleaner, stiff bristle
brush, or supply of compressed air. To clean:

1. Remove front panel and unplug service cord from
electrical outlet

2. Insert vacuum cleaner nozzle or brush between
blades of fan, turning blades as necessary and
taking care not to bend blades or damage fin
surface. (Condenser fan not used on all models.)

3. Clean cabinet side louvers at outlet side of
condenser.

PREPARING COOLER FOR
SHIPMENT OR STORAGE

All water in the cooler, connecting tubing and fit-
tings should be drained from cooler before it is
shipped or stored. If this is not done, serious
damage from freezing may result.

DRAINING WATER FROM
COOLING TANK

1. Disconnect power supply and plumbing connec-
tions. If necessary, move cooler to location
where water spill will not cause damage.

2. Remove plug from tank drain.

3. Depress push-button to open bubbler valve,
allowing air into tank to assist in draining water.

DRAINING WATER FROM

HOT WATER TANK

1. Remove plug from tank drain.

2. Depress valve to assist in draining water.
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GENERAL

Before assuming a refrigeration system IS defective, evaluate the cooling load of the unit. The load may be
exceeding the capacity of the unit. Examine the installation and determine if adequate ventilation is being
provided. Obstacles in the air stream or a dirty condenser will reduce cooling capacity. Check the electrical

service. The supply voltage must be equal to the voltage specified 0

n the data plate. After making the above

checks and the proviem still exists. proceed as follows:

REFRIGERATION SCHEMATIC
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FAILURE ANALYSIS

The refrigeration system operates on demand of the

cold control. If the cold control contacts remain

closed and the refrigeration system continues to

operate, any of the following conditions may exist:

A. Cold control is defective.

B. Refrigerant charge has partially or completely
leaked out.

C. Refrigerant circuit is restricted.

D. Compressor is defective.

E. Dirty condenser.

The refrigeration system starts but does not con-
tinue to operate, check the following conditions:

A. Condenser fan motor is inoperative.

8. Refrigerant circuit restricted or blocked.

C. Running voltage more than 10% under rated
voltage.

D. Dirty condenser or restricted fan blade.

The refrigeration system does not start, check
following conditions:

A. Electrical power supply.

B. Cold control is defective.

C. Compressor electrical component(s) defective.
D. Compressor defective.

Once the nature of the refrigeration system failure
has been identified, the individual components
should be checked in the order listed above. For
example, if the refrigeration system does not start,
first check the coid control (B) and so on until the
defective part is found. The procedure for checking
the various components is outlined in the reference
paragraphs.

ELECTRICAL COMPONENTS
Cold Control—A cold control can fail in either the

WIRING SCHEMATIC
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open or closed contact position. Failure in the open
position (compressor and condenser fan motor will
not run and warm water is dispensed. Replace the
control. Failure of the control in closed position
(compressor and condenser fan motor run con-
tinuously and water freeze-up has occurred) in-
dicates the contacts have fused together. Replace
control.

Fan Motor (when used)—Check voltage at motor
terminals. If motor is inoperable at rated voltage,
replace. If motor does notcome up to normal speed,
disconnect electrical supply and turn fan by hand.
Replace motor it motor does not turn freely after
oiling.

Capacitor (when used)—While working on the elec-
trical circuit, check the electrical system thoroughly
before applying power. improperly wired capacitors
can burn out the compressor windings in one
minute or less without the compressor protector
tripping. Capacitor terminal with red dotor+ should
be connected to line side of circuit. A replacement
capacitor must have an equal or higher voltage
rating and a capacitance rating (M.F.D.) equal to
that of the capacitor it replaces. We suggest re-
placement be ordered from factory.

Replacement start capacitors should be of the bleed
resistor type. The bleed resistor prevents arcing
across potential relay contacts. In an emergency
situation when a bleed resistor capacitor is not
available, purchase a two watt 15,000 ohm resistor
and solder across the terminals of a properly rated
capacitor for relay protection.

Compressor Relay—A compressor relay is de-
signed to function with a specific compressor. Use
only relay specified for compressor being used.






Compressor Protector - Overload—Compressor
protector is designed to trip on excessive tempera-
ture and/or current. Use only specified replacement
overioad protector.

REFRIGERANT SYSTEM

: TAPPING INTO THE REFRIGERATION
SYSTEM WILL VOID WARRANTY UNLESS FAC-
TORY AUTHORIZED

With a refrigeration system that operates electri-
cally with little or no cooling effect, make the follow-
ing observations before opening the system. Feel
the compressor discharge line. A warm discharge
line indicates the compressor is pumping. Inspect
the capillary tube at the inlet and outlet connec-
tions. A frosted line indicates a partial loss of refrig-
erant or a restriction. Apply heat sparingly to the
cold section of the capillary and allow the system to
operate. Return to a normal operating condition
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would indicate the restriction is caused by moisture
in the system. A system restricted by moisture will
eventually fail because of excessive acid buildup;
therefore the system should be opened, flushed,
evacuated, and recharged. If additional information
about the refrigeration system is required, it will be
necessary to tap into the refrigeration circuit.

A low pressure reading would indicate a loss of the
refrigerant charge or a restriction in the refrigerant
circuit. To establish the difference, add a small
amount of refrigerant (same type as specified on the
data plate) in a gaseous form to the refrigerated cir-
cuit and compare gauge reading with refrigerant
pressure-temperature chart. An increase in the
pressure indicates an initial low charge or a leak in
the system which will require repair. A continuing
low pressure indicates a restriction which can be
found in the manner previously described.

Leak Testing—With the system pressurized with
refrigerant, check all joints and components with a
leak detector capable of sensing a leak of .5 oz. per
year. Once the leak is found, bleed the refrigerant
from the system and repair using silver solder.

Component Replacement—to obtain maximum
performance of refrigeration system after a repair,
it is essential that all replacement components be
identical to the factory supplied parts. Replacement
parts lists are available for each model so that the
correct parts can be obtained. In most units a parts
list is attached to rear side of front panel.

HOT WATER SYSTEMS

\.
“OT WATER 0
TANR

THERMAL '

/ELECTRICAL Taw
SUPPLY

PRESSURE HOT WATER SYSTEM PRESSURE HOT WATER SYSTEM
PRIOR TO 1980 AFTER 1980

all supply water has air and gases in solution,
h are released when heated, the hot water
system must be vented to relieve these gases. This
is accomplished through the use of a double seating
hot water valve. When the valve is closed to line
pressure, the area above the seat and the hot water
supply line is open to the atmosphere, therefore

mm calimb ccmliim i rAmicivand

1. DESCRIPTION OF THE HOT WATER CIRCUIT

Pressure Type—A tee in the “Water In"” connection
supplies water to the hot water valve. As hot water is
dispensed, the vent tube is closed, water flows to the
bottom of the heater tank. The pressure of the water
forces heated water from the top of the tank and
through the dispensing valve.

Bottle Type—Water runs directly from the reservoir
of the cooling unit to the bottom of the heater tank.
Hot water is drawn from the top of the tank when dis-
pensing valve is open.

CAUTION—Avoid overfilling water reservoir. After
changing water bottles, depress cold water faucet
until bubbler appears in bottle. This will insure
correct water level. Over-filling the reservoir may
cause boiling, over-heating, and possible damage
to the water cooler.
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2. ELECTRICAL HEATING SYSTEM

An elecrical heater element immersed in the heater
1ank is used as the source of heat. The temperature
of the water is controlled by a thermostat to control a
maximum temperature of 180°F. When provided, a
al cut off is located on the heater tank for thermo-
ection.

3. SERVICING THE HOT WATER SYSTEM

Problem—No Hot Water
Solution A—Check the electrical supply to the
heating system. When this is not the source of
trouble, disconnect electrical supply and test
each electrical component individually with an

ohm-meter for continuity. Replace part proved
defective.

Problem—Water Too Hot
Solution A—The thermostat located in the ma-
chinery compartment is adjustable. Adjust to
lower setting.

Solution B—The hot water tank may be cycling on
the hot thermostat due to the thermostat setting
to high or burnt contacts in the thermostat. With
failure in adjustment of thermostat, replace ther-
mostat. Models equipped with thermal cut off,
may also require replacement.

FOOT PEDAL MODELS

Foot pedal and valve linkages are normally trouble
free, as they are made for easy operation and of the
simplest design. Each model cooler has its own foot
pedal and linkage design, but however, the main-
tenance and repair are similar.

When trouble is encountered with a reduced or
restricted water flow, see page 2 — Stream Height

Adjustment before any changes are made in the
linkage. This is normally the source of trouble.

All linkages are provided with a return spring which
is adjustable. When linkage gives evidence of bind-
ing or noise in operation, lubricate the trouble spot
with a light odorless, tasteless grease.

AUTHORIZED REPAIR CENTER

' hermetic refrigeration system of a cooler in
warranty must never be opened in the field. Such
repair work should be done at an authorized repair
center.

 If warranty has expired, the components of the
refrigeration system can be field replaced. Ex-
treme care has to be taken in cleanliness, de-
hydration, evacuation and charging of the system.
Cleanliness is most important in servicing the re-
frigeration system, since dirt can contaminate or
cause a restricted flow of refrigerant through the
system.

Maximum care is maintained in the production of
the cooler to assure a moisture level of 10 PPM or
less. Moisture cannot be tolerated in the system,
since it has an oxidizing effect on the refrigeration
parts or may freeze the capillary exit blocking the
flow of the refrigerant.

Precautions are also taken in manufacture to
exclude air and non-condensibles from the system.

The system is swept with a refrigerant vapor and
evacuated to 250 microns.

Charging of the system with refrigerant is critical.
An overcharge causes the suction line to frost or
sweat and may cause damage to the compressor.

The service centers attempting to service the
refrigeration system in the field should have a
vacuum pump capable of pumping down to 100
microns, a vacuum gauge capable of reading 10
microns, a Halogen leak detector capable of
sensing a refrigerant lead of .5 ounces per year, a
charging system capable of charging within 0.10
ounces by weight and a thorough knowledge of the
refrigeration system.

It is highly recommended therefore, to have the
cooler with an internal refrigeration defect repaired
only at a factory authorized repair center.
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WATER COOLER FEATURES

1. Flexi-Guard.® Exclusive safety

y

.

bubbler. Keyed in location to prevent
rotation. Standard on all models
with separate push-button controls.

Cascade® Basin. Splash-resistant.
Multi-level deck design. One-piece
nickel-bearing stainless steel.

Separate Push-Button Control.
Positioned to be sanitary and easily
accessible.

In-Line Flow Regulator. Automati-
cally maintains constant stream
height at line pressures of 20 to
105 PS.1.

Glass-Filler. Optional. (Requires
factory preparation.

NOTE: Models equipped for glasé .

filler require pressurized cooling
tank.

Hot Water Dispenser. Optional.
Insulated storage tank heats and
serves up to 40 cups (6 oz.) of 180°
water per hour.

7. Condenser Coil. Fin and tube type.
8. Fan Motor and Blade. Heavy duty.

Permanently sealed and lubricated.

9. Drain Outlet. 1%-inch diameter by

10

11

12

13

14.

15.
16.

up to 4-inches long for hook-up to
1%-inch slip joint fitting. Positioned
for easy accessibility.

Water Inlet Connection. %-inch
female pipe thread for hook-up to
incoming water line. Unobstructed
for easy installation.

Compressor and Motor. Hermetically
sealed. Permanently lubricated.
Factory tested.

Non-Pressurized Cooling Tank.
Combination tube-type. Tube por-
tion is continuous coil of copper
tubing. Tank is copper. Fully insu-
lated with polyurethane foam which
meets Underwriters’ Laboratories
requirements for self-extinguishing
plastic. (U.L.-94HB)

Storage tank is subject to line
pressure only when regulator button
is pressed. In the unlikely event of
a burst tank, only stored water
would be released not the full line
of flow

Pre-Set Cooler Control. Requires
altitude adjustment only.

Drier. Prevents internal moisture
from contaminating refrigeration
system.

Tank for hot water dispenser.

On-off switch for hot water
dispenser.

€
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INSTALLATION AND
OPERATION
o INSTRUCTIONS

NUMBER

IS 300-2.2

Effective: September 1, 1982
Supersedes: 1S300-4
dated 3/31/68

Plant ID No. 001-922

A1-LOCATION

Locate pump in an easily accessible place with suf-
ficient space around it for maintenance and servicing. On
larger punps allow head room for the use of hoists or
overhead cranes. Locate pump on a dry and clean place
so that motor will be protected from moisture and dust.

On closed heating systems place compression tank at
the suction side of the pump. When pump head is less
than 20 feet, it is permissible to connect compression
tank to discharge side of pump.

On open systems, install pump close to liquid supply
and make suction piping as short and as straight as
possible.

A2-FOUNDATION

The foundation serves to carry the pump weight and
to absorb vibration. Normally, the foundation is made of
concrete block, preferably tied in with the floor or ground.
Make the foundation block about 4” longer and 4” wider
than the base of the frame. Height of the block may vary
from 2/3 to 1 times the width of the foundation (Fig. 1).
When foundation is poured, provide a hole near each of
the four (4) corners. To simplify installation and mainte-
nance use lead Anchors. Place the front Anchor about 2”
from the edge of the foundation to clear overhanging
casings (Fig. 2).

(2370 1) TIMES
FOUNDATION
WIDTH

Fig. 1—Foundation Block

OUNDATION BOLT

Fig. 2—Foundation Bolt

TACO BASE MOUNTED PUMPS
(SLEEVE AND BALL BEARING)

A—INSTALLATION

A3-PIPING

Correct piping is of prime importance for the proper
operation and long life of the pump. Stresses induced by-
piping will cause excessive wear of seals, bearings, and
couplings that could ultimately destroy these elements.

Both suction and discharge piping should be suspended
close to the pump connections, so that no pipe weight
rests on the pump. Pipe flanges and pump flanges should
align perfectly before connections are made, piping
should never be drawn by force into place.

Thermal expansion of piping requires special attention
on heating installations. If no room is provided for pipe
expansion, stresses are induced in the piping thatwill ex-
ert a load on the pump. Forces created by pipe stresses
can exceed by far the load exerted through pipe and
water weight. Stress forces can distort pump, bend shafts,
wear out seals, and impeller wear rings, and ultimately
burn out bearings. To protect pump from thermal pipe
stresses, provide spring hangers and flexible connectors
that are suitable to compensate for pipe expansion.
( See Fig. 3).

Install gate valves on both suction and discharge side
of the pump to allow servicing without draining the sys-
tem. Also provide a flanged nipple (spool) between gate
valve and suction end of the pump toenable von tn tale
the pump apart without disturbing piping (Fig. 3). In
order to have them easily accessible, the pump and flange
nipples should not be covered with insulation.

Un open pumping systems drawing water from a level
below the pump (suction lift) install a foot valve with
strainer. On open systems where the pump is located be-
low the suction water level (suction head )install a check
valve in the discharge line close to the pump.

SPRING HANGER
UF REQUIRED)

= :

GATE VALVE

NOTE :
WHERE THERMAL EXPANSION
OF PIPING IS ANTICIPATED
INSTALL SPRING PIPE HANGERS
8 FLEXIBLE CONNECTORS WHICH
ARE SUITABLE TO COMPENSATE
FORTHIS EXPANSION,

INSTALL PER INSTRUCTIONS
OF MANUFACTURER

CHECK VALVE

(IF REQUIRED)

GATE VALVE

FLEXIBLE

CONNECTOR «
(IF REQUIRED) = G5 PRESSURE GAGE
e

F

TH1IS PIECE TO BE L e
FREELY REMOVE-
ABLE

PIPE
STANCHION

Fig. 3—Typical Installation—Vertical Piping







A—INSTALLATION-Continued

PRESSURE GAGE

PRESSURE GAGE

GATE VALVE

THIS PIECE TO'
E FREELY

PIPE
Tal
STANEON REMOVEABLE

CHECK VALVE
(1F REQUIRED)

GATE VALVE

PIPE
STANCHION

Fig. 3—Typical Installation—Horizontal Piping

A4-PUMP SETTING

When pump is set on its foundation. make sure to
have it properly levelled. Place baseplate over foundation
bolts provided for it. place shims at corners of baseplate
when required and level with a spirit gauge. Tighten
baseplate firmly to its foundations. Check also level of
suction and discharge flanges.

A5-COUPLING ALIGNMENT

Proper alignment of pump and driver will assure
trouble-free operation and long life of the pump. Mis-
alignment will cause rapid wear of seals, couplings, and
bearings. All pumps are carefully aligned before leaving
the factory. However, experience indicates thatalignment
invariably changes in shipping and handling. Therefore,
it is of utmost importance that alignment be checked at
various steps of the installation process. i. e., after level-
ing, after piping, and after first few weeks of operation.

Check alignment by placing a slotted straight edge
across the coupling halves at top, bottom, and at_the
sides. If any light is seen between the straight edge and
one of the coupling flanges, it means the unit is out of
alignment. ( Fig. 4)

If light is seen at top and bottom position of the
straight edge, alignment is out of height. Usually shims
are placed under the motor feet. Loosen the four motor
bolts, remove or add shims as required tocorrect proper
height. Tighten the motor bolts and check to make sure
alignment was corrected properly.

If alignment is out on the sides of the coupling, loosen
the four motor bolts and lightly tap the motor in the di-
rection required. Tighten the four motor bolts and check
to make sure alignment was corrected properly.

As alignment in one direction may alter the alignment
in another, be sure to check all alignments made.

ALIGNMENT GAGE

INCORRECT CORRECT
PROPER
ALIGNMENT

INCORRECT

PARALLEL ANGULAR
MISALIGNMENT MISALIGNMENT

Fig. 4—Coupling Alignment
A6-CONNECTING PIPING

. Piping may now be connected to pump. Make sure that
pump and pipe flanges are strictly parallel and properiy
spaced for the gasket that will be used. Also check that
pipes are supported properly and do not rest on pump
flanges. Never draw pipes by force to pump flanges. Re-
check alignment after piping connections are made. If
misalignment was caused by piping, it isasign that pipe
stresses distorted the pump. Correct piping to relieve
stressces.

B—PUMP START-UP & OPERATION

Before starting up pump for the first time several items

B1-LUBRICATION
Sleeve Bearingpumps are tilled with oil at the factory
but some oil nugnt be lost during shipment. As a matter
of precaution, check oil level before starting up pump.
Proper level is at the center of the sight glass. If oil level
is too low, remove top cover ( Fig. 5) and refill.

Drain and refill oil well once a year. Initial filling is
Socony Mobil DTE Heavy Mcdium Qil, but any premi-

are to be checked to avoid damaging pump.

um SAE Grade 20 Non-Detergent Motor Oilcan be used.

Motor bearings also might loose oil during shipment.
Check oil level as indicated on motor instruction. Electric
motors have either an oil cup or a pipe plug for filling.
An overflow is located at the side of the bearing area.
Before starting unit, fill motor bearing with an oil can
until oil flows out of overflow.

Ball Bearing pumps are greased at the factory. Grease
il not low out during shipment, so no checking will be
required at startup.

Regrease ball bearings every two years or 3,000 hours
of operation. Initial filling is LUBRIKO-grease, Density
M31, manufactured by Master Lubricants Company,
Philadelphia.

Any general purpose ball bearing grease No. 3 NLGI
( National Lubricating Grease Institute ) hardness may
be used.

To grease bearings open side covers ¢ ig. 5), slide

them about 1/2" to the side and introduce grease thru
the opening with a putty knife. Fill grease chamber 2/3
high. Excessive grease causes unnecessary friction and
will overheat bearing. If bearings run hot after regreas-
ing, stop pump, open side cover, and wipe out excessive
grease. Overheating will then cease.

Motor ball bearings also are greased at the factory.
Grease should be replaced as indicated by motor manu-
facturer's instruction. Normally greasing is required
every two years. On electric motors greasc is usually
introduced through a grease fitting with i1 grease gun.






B—PUMP START-UP & OPERATION-Continued

TOP COVER (SLEEVE
BEARING OIL LUBRICATION)

FILLING

AREA TO LOOK FOR

FILLING FILLING OVERFLOW

END COVERS (BALL
BEARING GREASING)

CONNECTIONS

Fig. 5—Lubrication Points

B2-MOTOR WIRING & SENSE OF ROTATION

Check wiring of motor before starting to make sure
that connections are wired properly for the voltagein use.
Overvoltage can burn out motor windings. Check heater
element in magnetic starter to seethatitis rated the same
as the motor.

AMP RATING
FOR
3 PHASE SQUIRREL CAGE INDUCTION MOTORS
Motor 220 Volt 440 Volt
HP 1750 RPM 3450 RPM 1750 RPM 3450 RPM
A 1.0 - 45 -
A 1.4 - & -
5 1.8 - .9 -
3 2.4 2.2 1.2 I
1 3.6 3.4 1.8 ¥
14 4.8 4.6 2.4 2.3
2 6.2 5.6 3.4 2.8
3 9.0 8.0 4.5 4.0
5 14.4 13.4 7.2 6.7
7'/ 20.0 19.2 10.0 9.6
10 26.4 25.6 13.2 12.8
15 39.0 38.0 19.5 19.0
20 51.0 50.0 255 25.0
25 62.0 60.0 31.0 30.0
30 74.0 72.0 37.0 36.0
40 96.0 - 48.0 -
50 120.0 - 60.0 -

Before attempting to check out sense of rotation of
pump, fill pump with water to provide lubrication of the
seal. Do not operate pump dry for motor checkout.

Next throw the switch and see if direction of rotation
corresponds with arrows on frame of pump. The direc-
tion of rotation is counterclockwise facing the suctionend
of pump. Direction of rotation of three phase motors can
be easily reversed by interchanging two ofthethree wires
at the terminal board of the motor. Reversing of single
phase motors is done by interchanging some internal
wires or clamps. Instructions for reversing are found
either on the motor nameplate or inside the motor term-
inal cover.

B3-PUMP START-UP

After you have checked lubrication and wiring you are
ready to start the pump. AN

Open the gate valve in the suction side and close the
valve on the discharge side. Start motor, wait until unit
has come to full speed and then open discharge valve
slowly. Do not run pump for more than a few minutes
with completely shut valves. If system conditions call for
part-time operation against shut valves, install a bypass
line from discharge to suction.

B4-MECHANICAL SEAL
AND STUFFING BOX CARE

Mechanical Seal (See caution below)*

Mechanical seals are the most delicate component of
the pump. Special care has to be givento them to assure
tioubie-free operation.

I'he sealing element of a mechanical seal consists of a
caibon washer rotating against a stationary ceramic
ring.

Surtaces of both are highly lapped to assure sealing.

Any dirt that penetrates between the two mating parts
will cause a rapid wear of the seal faces and will
ultimately result in seal leakage.

New heating systems are usually contaminated by var-
ious materials such as construction debris, welding slugs,
pipe joint compound, mill scale, etc. It is of utmost im-
portance that such systems be cleaned out thoroughly
before putting pump into continuous operation.

Cleaning of a heating system is simple and easy. First
flush out system with cold water at city pressure to re-
move all loose foreign matter that penetrated into the
system. Afterwards boil out system with chemicals to re-
move dirt adhering to pipes.

Chemicals most commonly used for this procedure are
sodium triphosphate, sodium carbonate, or causticsoda,
but any nonfoaming detergents as used in dishwashers
can be applied.

Fill system with clean water, add cleaning chemicals
(1) Ib. for every 40 to 50 gallons of water, (or Mifrs.
Instruction ) start pump and heat up system. Let system
run for a few hours, then drain and refill with fresh
water. Your pumps are now ready for continuous duty.
(See caution below).*

sStuffing boxes are less delicate in operation than me-
chanical seals. No chemicul cleaning is necessary as on
mechanical seal pumps, but flushing out with cold water
is beneficial on this type of pump too.

After pump is started up adjust gland of stuffing box
evenly so that it drips from one to three drops of wuter
per minute. This drip is absolutely essential to prevent
damage to packing and shaft sleeve. It also prevents
overloading of motor. Excessive dripping may cause
air to enter pump under certain conditions.

Sump of "pump should be piped to any convenient
sewer or drain. A pipe tapping is provided for this pur-
pose at the side of the sump. Never plug this drain
tapping.

FCAUTION : The addition of cerctain chemical additives to
svstems utilizing TACO Equipment. voids the warranty.






INSTALLATION OF EXTERNAL CIRCULATION TUBE

N
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Firig GRS
IMPORTANT

Before filling system with water, assemble external circulation

tube to pump casing as follows:

. Screw nut into body until hand tight.

2. With a wrench continue tightening for about one and one-
half full additional turns. (It is not necessary to tighten nut
all the way down)

INSTALLATION OF PUROCELL FILTER
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IMPORTANT
I. Attach Filter to the pump by loosening the top bolt on the
frame and casing and slip bracket under bolt and tighten.

2. If Recirculating line is installed — remove from frame and
insert this end into inlet of Filter.

3. Attach line from outlet of the filter to seal retainer cap.

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 Telephone: (401) 942-8000 Telex: 92-7627
Litho in US.A.

oy . Gt 3 io LAW 1 2 -21 Telex: c ;
Taco (Canada) Limited 1310 Aimco Bivd., Mississauga, Ontario LAW 1B2  Telephone: 416-625 2160 elex: 068-961179 ghte 1983 TACO, INC.






Horizontal Circulators nNos. 110 thru 120
T T D R R S P T

Plant I.D. No. 001-318

APPLICATION:

1. Maximum recommended working pressure is 125 psi (862 K Pa).

2. Maximum water temperature must not exceed 240°F.

3. Cast Iron Circulators should be used for closed systems only.

4. Bronze circulators must be used in open or fresh water systems and potable water systems.

INSTALLATION:

~ 1. Mounting position — Circulators must be mounted with motor in a horizontal position.

2. Rotating casing — Casing has an arow on front which indicates direction of flow. To rotate casing remove the
casing bolts, rotate casing and replace bolts. Make sure gasket is properly located before tightening bolts.

3. Electrical connections — Observe all applicable codes when connecting to power supply. The motors do
not require overload protection.
4. Fill system — It is good practice to flush a new system of foreign matter before starting circulator.

TO REPLACE MOTORS:

1. Disconnect wiring.

2. Loosen the two set screws at pump end of spring coupling, remove bolts between bracket and motor
and separate.

3. Loosen other set screw of coupling and remove coupling from old motor.

4. Slide coupler with single set screw over new motor shaft and tighten against flat surface of shaft.

5. Place new motor assembly into bracket and replace bolts. |

& |

. Extend pump end of spring coupling over impeller shaft 3/16"” and tighten both set screws. If impeller and shaft
move info body during this operation, water will flow from weep hole in bracket. If this does occur, extend spring
coupler a little more or until water stops flowing. CAUTION: UNDER NO CIRCUMSTANCES SHOULD THE WEEP HOLE
BE PLUGGED.

7. Rewire motor.

TO REPLACE SPRING COUPLING
Follow same procedure outline above.

LUBRICATING INSTRUCTIONS 1
Re-oil pump and motor annually with SAE No. 30 oil.

*CAUTION: The addition of certain chemical additives to systems utilizing TACO Equipment, voids the warranty.

COMPARE. YOU’LL TAKE TACO.

TACO, Inc., 1160 Cranston St, Cranston, RI 02920 (401) 942-8000 Telex: 92-7627 G < 1985

TACO, (Canada) Lid., 1310 Aimco Bivd., Mississauga, Ontario LAW 1B2 (416) 625-2160 Telex: 06-961179 TACO. INC

F102-052 Effective 2/1/86 Supersedes: IS 100-1.2.
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REPLACING SEALS e |
Waterflowing from weep hole inbracket nomally indicates dirton the seat orsealneedsreplacement. Before taking
pump apart extend spring coupling and impeller shaft into body as far as it will go. This will separate the seal halves

and permit agreater flow thru the weeping hole and wash any foreign matter off the seats. Release and iffiowstops,

it Indicates that the seals do not require replacement. If the flow does not stop, loosen the two set screws on the
coupling and extend as far as it will go. If leak stops it means there was insufficient tension on the coupling. If leak
continues, indications are that the seal needs replacement. Proceed as follows: —

4. Disconnect wiring.

2. Valve off or drain system. v e

3. Remove body bolts and pull entire assembly out of bodly. o _

4. Loosen the two set screws at pump end of spring coupler, file off any burrs on shaft and pull impeller and shaft
from bracket. , |

5. Pry out old seal seat from bracket with a screwdriver and old part from impeller shaft with a pair of pliers.

6. Clean shaft and seal bearing surfaces thoroughly with clean cloth.

7. Dip CARBON part of seal in water to lubricate, place on top of impeller shaft with carbon facing up. Push down
on shaft with palm of hand as far as it will go. Then with both thumbs push all the way down making certain that
prongs engage the two holesin the impeller. If there are no holes in the impeller, break off the prongs with a pair
of pliers and smooth bums with a file. :

8. Separate rubber from ceramic part, wet it and set into recess in bracket. Set ceramic seal into rubber with
seat facing out by starting at a slight angle first, then pushing away and down simultaneously. The rubberrings
should not be folded over during the operation. Make certain that both the rubber and ceramic are

“bottomed” squarely.

‘ 9. Clean both seal surfaces with a clean lintless cloth.

10. Place afewdrops ofoil along the impeller shaft and push slowly with a twisting motion through ceramic part intfo

bracket and spring coupling. _
11. While holding impeller and shaft with seal faces mating, insert an Allen wrench into one of the set screws inthe

coupling, extend spring — 3/16". %

12. Remove old body gasket, clean surfaces and replace with new gasket.

13. Place entire assembly into body, replace and tighten bolts gradually and evenly all around.

14, Refill system. If water leaks from weep hole in bracket increase tension on spring coupling slightly more or until
leak stops. ‘ G

15. Rewire motor.
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- Nac Instruction Sheet

Heat €xchangers
R R T R R R

INSTALLATION

1. Allow sufficient clearance for removal of tube bundle.

2. After initial start and run at operating temperatures and pressures, shut down and tighten head
bolts.

3. Make certain that tubing is full of water before introducing steam or hot water into shell,
otherwise flashing or noise may occur.

CLEANING

Shell and tube bundle should be flushed out periodically. If cleaning is necessary, remove head and
bundle to clean inside of shell and outside of tubes. Replace gaskets if necessary.

If unit is installed in a hard water areq, inside of tubing can be cleaned as follows: -

1. Break water connections and plug bottom opening.
2. Fill the tubes with a solution of 1 part muriatic acid to 10 parts of water and allow to stand

for 2 hours:
| . CAUTION: A longer period may cause damage to the copper tubing.
| n 3. Drain off and flush thoroughly with clean water.
| 4. Re-assemble unit.

NOTE

Commercially available cleaners may also be used.

REPLACEMENT PARTS

When ordering replacement parts specify

1) Complete Model Number
2) Date of Manufacture
3) Special Materials if Required

Normally, the only replacement parts required would be:

1 — Tube Bundle
1 — Set of Gaskets

NOTE: When ordering replacement tube bundles care must be take to insure correct construction
and proper materials. Units manufactured prior to 1974 should have the prefix RUX.

Example: A replacement bundle for a B10212-L built in 1970 would be a RUX10212-L.
Replacement heads are also available if required.

Quality Through Design — COMPARE.

TACO, INC. 1160 Cranston St.. Cranston, Rl 02920 (401) 942-8000 Telex: 92-7627 e
TACO (Canada) Ltd. 3090 Lenworth Drive, Mississauga, Ontario, Canada Telex: 06-961179 TACO. INC

Form No.F202-001  Effective 5/1/81 Supersedes 1S200-1
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LUPERSEDES: IS 102-006 dated 3/1/85

Boiler Feed Valves

PLANT 1.D. #001-924 (n educin 9 VC\|V6S)
Models 329-3, 329-T3 and 335-3

Dual Controls
Models 334-3 and 334-T3

RATINGS
Boiler Feed Valve (Reducing Valve)

Relief Valve in Dual Control

Set to relieve at 29 psi-30 psi

Temperature—212°F max.

DESCRIPTION
The Boiler Feed Valves are adjustable pressure reducing valves that automatically maintain system pressure.
They are equipped with a “fast fill” lever that can be used to override automatic closing during purging.

329-3:

outlet end.

Supply pressure at inlet 100 psi max.
Factory setting of system side 12 psi
Setting Range 5 psi to 25 psi

14" union connection with a sweat tailpiece at inlet end and a threaded connection at the

329-T3: same as 329-3 except the inlet union connection is threaded.

335-3: %" cast brass body with threaded connections at body ends.
The Dual Control consists of a 329 Boiler Feed Valve with an in-line pressure relief valve connected at its
outlet end.

334-3: 14" union connection at inlet with sweat tailpiece and a threaded connection at the outlet end.
334-T3: same as the 334-3 except the union end tailpiece is threaded.

INSTALLATION

1:

Install the Boiler Feed Valve or the Dual Control in a hori-
zontal position in the cold water supply pipe to the boiler.

Install a shut-off valve on the upstream side of the Boiler
Feed Valve. This valve, provided for isolation purposes
during maintenance, must be open at all times during
operation so that the Boiler Feed Valve can maintain
pressure automatically.

Flush out the supply pipe to clear it of chips, scale, dirt, etc.

before connecting it to the inlet of the Boiler Feed Valve.

Connect a pipe from the bottom “DRAIN" connection of
the Relief Valve in the Dual Control. Direct it to some
convenient open drain, such as a floor drain or set tubs.
Always obey local regulations. DO NOT install a valve of
any kind in the drain pipe. The pipe must always pitch
down from the valve, with no part of it above the valve,
and be no smaller in size than the valve drain
connection size.

BOILER FEED
VALVE OR
COLD WATER
DUAL CONTROL
TO SYSTEM SUPPLY
SHUT-OFF
VALVE
HOT WATER
o TO DRAIN
SYSTEM
RETURN
‘Printed in US.A

COMPARE. YOU’LL TAKE TACO.

Taco, Inc., 1160 Cranston Street, Cranston, RI02920. Telephone: 401/942-8000. Telex:92-7627.
Taco (Canada), Ltd., 1310 Aimco Bivd., Mississauga, Ontario LAW1B2. Telephone:416/625-2160. Telex:06-961179.

Form No. F-102.008 Effective August 1, 1989






OPERATION

1. To fill the system, open the shut-off valve upstream of the Boiler Feed Valve. This valve must
always be kept open when the system is in operation.

2. The FAST FILL lever must be pushed all the way over to the side of the cover slot, over the
“A” on the cover flange for AUTOMATIC operation. The supply water will flow into the
system until it is full and under pressure.

3. The Taco Boiler Feed Valves have such a high flow capacity that the FAST FILL feature is
not usually needed during filling. It is supplied for use during purging of the system. By
moving the lever down and to the side over the “O” on the flange of the cover (OVERRIDE
position), the valve will be held open, overcoming the closing action of pressure increases
against its diaphragm.

4. After filling and purging, the FAST FILL lever must be placed at the AUTOMATIC (“A”" side)
position. Under system pressure the lever will move up and be secured in the notch. The
lever should not be moved during system operation. This position allows the valve to
maintain normal pressure in the system automatically.

(=21 gunoo
e e

Q

PRESSURE SETTING
ADJUSTING SCREW & LOCKNUT

N\

AUTOMATIC POSITION
NORMAL OPERATION

OVERRIDE POSITION
FAST FILL
¥
A

5. The Boiler Feed Valve is factory set to deliver water to the boiler at 12-14 psi. This pressure is
sufficient for a 3-story building. To determine the required pressure if the factory setting is
not sufficient to lift the water to the highest radiation, calculate the number of feet from the
regulator to the top of the highest radiation. Multiply this by .43 and add 3 psi. This is the
pressure needed to raise the water to the highest radiation and keep it under sufficient
pressure. To increase the valve setting, loosen the locking nut on the adjusting screw
at the top of the valve. Now turn the adjusting screw in (clockwise) slowly until the gauge

indicates the pressure calculated. Then lock the adjusting screw with its locking nut.

6. The pressure relief valve of the Dual Control is non-adjustable and is set to relieve at 30 psi.

CAUTION: The addition of certain additives to systems utilizing Taco
equipment voids the warranty. Avoid oil. Oil-free antifreezes,
ethylene glycol and propylene glycol are acceptable.







INSTRUCTION SHEET
<[ H/ AIR

NUMBER Effective: March 1, 1981

1S400-1.1(281) | st | ONTROL

| — Select proper size based on flow (GPM) thru System

Taco Air Control Maximum Flow Taco Air Control
Less Strainer ; GPM With Strainer
AGC2. - . 80 AC2F
AC25 130 AC25F
ACR ...~ 190 AC3F
AC4 330 AC4F
AC5 550 AC5F
AC6 900 AC6F
AC8 1500 AC8F
AC10 2600 ACT10F
AC12 3400 AC12F
AC14 4700 ACT14F
AC16 6000 AC16F
AC18 8000 AC18F
AC20 10000 AC20F

2 — Install Air Control in Supply Line between boiler and pump(s) as indicated in
Diagram on reverse side.

3 — Install Expansion Tank (s) as close to Air Control as possible with horizontal pipe
(if any) pitching up to tank.

4 — If a shutoff valve is installed in Expansion Tank line, use a Gate Valve and make
certain it is fully open when system is in operation.

5 — A connection for a Vent is provided at the top of the Air Control.

When the system is first filled, all you have o do is Vent heating units and high
points if necessary. for quick filling. Thereafter, any entrained air is separated con-
tinuously as water is pumped thru the Air Control.

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 Telephone: (401) 942-8000 Telex: 92-7627

Litho in U.S.A,
Taco (Canada) Ltd. 3090 Lenworth Drive, Mississauga, Ontario Telephone: (416) 625-2160 Telex: 06-961179
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NUMBER

PL300-2.3

REPLACEMENT
PARTS
LIST

Effective: June 1, 1989
Supersedes: PL300-2.3

dated 6/1/83

FLANGE SIZE

NOMINAL IMPELLER DIAMETER

ACTUAL IMPELLER DIAMETER

FOR FOLLOWING MODEL NUMBERS:

BMor CC: 2008 2012 2508 2510 3008 & 4006
2008 2012 2508 2510 3008 & 4006

SB or BB:

WHEN SELECTING AND ORDERING PARTS, ALWAYS REFER TO SERIAL NUMBER ON NAME PLATE
—Example —

-
1
)

L

48

2008 — 7.9 B5B2

“ofod

FRAME SIZE & STYLE

Rl aunt MATERIAL OF CONSTRUCTION

BASIC PARTS

SEAL OR PACKING DESIGN

FILTER KIT (900-1)
Repl. Cartridge for above (900-439)
Filter Cap Gasket (900-783)

All items above not shown on this sheet.

{ \ /
|:::: R,::d DS CRIPTION PART NO. PER PUMP SIZE REMARKS
2008 2012 2508 2510 3008 4006
1 1 Suction Cover 920-003C 884-003C 928-003C 922-003C 934-003C 938-003C Iron Only
2 8 Suction Cover Bolts 10-216 10-211 10-216 10-211 10-216 10-230
3 1 Suction Cover ‘O’ Ring 912-005RP 868-004RP 912-005RP 862-005RP 912-005RP 918-005RP
4 1 impeller Bolt (SS) 10-257 10-259 10-257 10-257 10-257 10-257 o
5 1 Impeller Washer 926-004RP 926-004RP 926-004RP 926-004RP 926-004RP 926-004RP
6 1 Impeller 920-0028 884-0028 928-0028 9220028 934-0058 938-0028 Brz. Only
7 1 Impeller Key (SS) 13-104 13-105 13-104 13-104 13-104 13-104
8 | 1 | Casing(Mech. Seal) 920-030RP 884-007RP 928-021RP 922-024RP 934-021RP | 938-021RP w/Thrott. Bush
8 1 | Casing (Packed) 920-032RP 884-009RP 928-023RP 922-026RP 934-023RP 938-023RP %_w/_Tbgﬁ._Bgsh N
16 4 Casing Bolt 10-201 10-201 10-201 10-201 10-201 10-201 3/8-16x1-1/8
17 1 Drain Plug 16-102 16-104 16-102 16-102 16-102 16-102 3/8 NPT
34 1 | Slinger Ring 900-044RP 900-044RP 900-044RP 900-044RP 900-044RP 900-044RP
66 1 | Belleville Washer 900-053RP 900-053RP 900-053RP 900-053RP 900-053RP 900-053RP
275 2 | Fitting 900-798RP 900-798RP 900-798RP 900-798RP 900-798RP 900-798RP
276 § 1 | Tube 900-728 900-728 900-728 900-728 900-728 900-728
Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 Telephone: (401) 942-8000 Telex: 92-7627

F304-004

Taco (Canada) Limited

uthom USA

1310 Aimco Bivd., Mississauga, Ontario L4W 182

Telephone: 418-625-2160

Telex: 06-961179







FRAME SIZE & STYLE — 0000-00-XX00

B1 BALL BEARING DESIGN: Update pump with 840-124RP Complete Frame Assembly. Please furnish all name-
plate data to insure proper updated nameplate.

B2 SLEEVE BEARING DESIGN: Update pump with 840-124RP Complete Frame Assembly. Please furnish all name-
plate data to insure proper updated nameplate.

B3 SLEEVE BEARING DESIGN: Update pump with 840-124RP Complete Frame Assembly. Please furnish all name-
plate data to insure proper updated nameplate.

B6 SLEEVE BEARING DESIGN: Update pump with 840-124RP Complete Frame Assembly. Please furnish all name-
plate data to insure proper updated nameplate.

B4 CLOSE COUPLED (CC)

B5 BALL BEARING DESIGN:

NEMA NEMA ITEM 13 ITEM 15 ITEM 15 ITEM 15 ITEM 15
FRAME | FRAME | FR.BOLT | PUMP FR. | PUMP FR. | PUMP FR. | PUMP FR.
Size “T" | Size “U” Part No. 1750 “T~ 3450 “T” 1750 “U” | 3450 “U”

48 10-201 920-004C 920-004C

56 10-201 920-004C 920-004C
143 182 10-201 920-004C| 920-004C
145 184 10-201 920-004C 920-004C| 920-004C
182 213 10-223 920-004C 928-004C 928-004C
184 215 10-223 920-004C 928-004C 928-004C
213 254 10-223 928-004C 928-004C 928-004C 928-004C
215 256 10-223 928-004C 928-004C 928-004C 928-004C
254 285 10-223 928-004C 900-126C
256 286 10-223 928-004C 900-126C
284 10-223 900-126C

Item No. No. Req. DESCRIPTION PART NO. |REMARKS REMARKS

74 1 Frame Assembly (complete) 840-124RP
15 1 Frame 840-111
42 1 Shaft 840-113RP Add S for Stainless Steel
50 1 Bearing Plate Gasket 840-123RP
52 4 Bearing Plate Bolt 10-230 3/8-16x 1
59 2 Drain Plug 16-111 1/8 NPT Brass
63 1 Ball Bearing 840-114RP
82 1 Ball Bearing 840-071RP

191 1 Retainer Ring 15105

289 1 Bearing Cover Plate Assembly 840-120RP

290 2 Lubrication Fitting 15-200

297 1 End Cap 820-348RP







SEAL OR PACKING DESIGN — 0000-00-00X0

MECHANICAL SEAL

10 21

PACKING

20 2324

TYPE B STANDARD. TYPE D HI-TEMP. TYPE P PACKED. TYPE E CERAMIC.

SEAL OR PACKING DESIGN

No.
';‘.:"-‘ R°:d- o s i Type ‘B’ ] Type ‘D’ Type ‘P’ I Type ‘E’ BEMABSS
3 1 ‘O’ Ring See Page 1
9 1 | Impeller Spacer 920-026RP | 900-026RP NA 900-026RP
10 1 | Throttle Bushing 920-016RP 920-016RP 920-008RP 920-016RP
20 1 | Packing Set N/A N/A 900-241RP NA
21 2 | Studs N/A N/A 900-029RP NA
22 1 Filler Ring (Not shown) N/A N/A 900-030RP NA
23 1 | Gland N/A N/A 920-015BRP NA Bronze Only
24 2 | Hex Nuts N/A N/A 12-129 NA 3/8 - 16
28 | "1 | Retainer Cap Gasket 920-014RP | 920-014RP N/A 920-014RP
29 1 | Water Seal 900-024RP | 900-087RP N/A 900-215RP
91 1 | WATER SEAL KIT 840-128BRP | 840-128DRP N/A 840-128ERP | Incl. items No. 28, 29, 35 & 67
30 4 | Retainer Cap Bolts 10-208 10-208 N/A 10-208 3/8—-16x 7/8
32 1 Seal Retainer Cap 920-020RP 920-020RP N/A 920-020RP
35 1 | Sleeve 900-027BRP | 900-027BRP | 920-006RP 900-027BRP
67 1 | Sleeve Gasket 920-007RP | 920-007RP | 920-007RP | 920-007RP







MOTOR PARTS — NOT PART OF SERIAL NUMBER
—_Motor Frame Sizes Must be Specified When Ordering Parts Shown Below —

5 e VR K -
MOTOR FRAME SIZE (NEMA STD.) T
"o |roga.| DESCRIPTION 1431457 1821 T84T ( 2131 : 2151 2541 REMAGES
o5 | 1 | Base Plate 820-957 820-957 820-957 840-418 840-418 840-418
77 | 2 | seacer 840-098C 840-003C 840-004C 840-005C 840-006C 840-041C
78 2 Frame Spacer NA . NA NA NA NA NA
56 | 1| Coupler 900-193 900-206 900-206 900-195 900-195 900-197
38 | 4 | M Lck Wshr. 14104 NA NA NA NA NA 5/16
38 | 24 | M Lok Wehr, NA 14-101 14-101 12-101 14-101 NA 3/8
38 4 Mtr. Lck. Wshr. NA NA NA NA NA 14-100 7/16
62 | 4 | Frm. Lok, Wshr. 14102 14-102 14102 14-102 14-102 14102 1/2
13 4 Mtr. Hx. Hd. BIt 10-214 NA NA NA NA NA 5/16-18x1"
13 | 4 | M Hx Hd. BIt NA 10-221 10-221 10-221 10-221 3/8-16x1"
13 | 4 | Mn Hx Hd. BIf NA NA NA NA NA 10-209 7/16-14x1%
13 a4 Mtr. Hx. Hd. BIt. NA NA NA NA NA NA 7/16-14x1"%
o1 | 4 | F. Hex Hd. BIt 10-238 10-238 10-238 10-238 10-238 10-238 1/2-13x1%
1 | 4 | Fr. Hex hd. BIf. NA NA NA NA NA NA 1/2-13Q%
79 | a4 | Ser. Hx Hd. Bit 10-230 10-230 10-230 10-230 10-230 NA 3/8-16x1
55 | 1 | CouplerKey 13-100 13-100 13-100 13-100 13-100 13-100 1/2x1/4x1%
27 | 1 | CouplerGuard 820-796 820-796 820-796 820-796 820-796 840-125
28 | 2 | CG RAHd. Sow. 10-408 10-408 16408 10-408 10-408 10-408 1/4-20x3/8
111 Coup. Insert 900-512 900-512 900-512 900-513 900-513 900-514
o | Mo | pescaprion MOTOR FRAME SIZE (NEMA STD) T T
- |Reqd. 2567 2847 28475 2861 28675 32415 32615
&5 | 1 |BasePlate 840-218 840419 840-419 840-419 840-419 840-419 840419
77 | 2 |spacer 840-040 NA NA NA NA NA NA
78 | 2 |Fame Spacer NA 840-106 840-106 840-106 840-106 840-107 840-107
56 | 1| Coupler 900-197 900-538 900-197 900-538 900-199 900-538 900538
38 | 4 | M Lok Wshr. NA NA NA NA NA NA NA 5/16
38 | 4 | M Lok Wshr. NA NA NA NA NA NA NA 3/8
38 4 Mtr. Lck. Wshr. 14-100 14-100 14-100 14-100 14-100 14-108 14-108 7/16
62 4 Frm. Lck. Wshr. 14-102 14-102 14-102 14-102 14-102 14-102 14-102 1/2
13 4 Mfr. Hx. Hd. BIt. NA NA NA NA NA NA NA 5/16-18x1"
13 | a4 | M Hx Hd. Bit. NA NA NA NA NA NA NA 8/8-16x1"%
13 4 Mtr. Hx Hd. Bit. 10-209 NA NA NA NA NA NA 7/16-14x1"%
13 | 4 |Mm Hx Hd. Bit. NA 10-202 10-202 10-202 10-202 10-248 10248 | 7/1614x1%
1 | 4 |F. Hex Hd. BIt 10-238 NA NA NA NA NA NA 1/2-13x1%
o1 | a4 |Fr Hex Hd. BIt NA 10217 10217 10217 10217 10-231 10231 |1/2-132%
79 4 Spr. Hx. Hd. BIt. NA NA NA- NA NA NA NA 3/8-16x1
55 | 4 |CouplerKey 13-100 13100 13-100 13-100 13100 13-100 13100 | 1/4x1/4x1%
27 | 1 |CouplerGuard | 840125 840-125 840-125 840125 840125 862-164 862-164
28 | 1 |CG.Rd.Hd. Scw.| 10-408 10408 10-408 104088 10408 10-408 10408 f1/4-20x3/8
11 | 4 |Coup. Insert 000-514 900515 900-514 900516 900515 900-575 900575
MATERIALS OF CONSTRUCTION — — — 0000-00-000X
1 2 T a4 REMARKS
DESCRIPTION STANDARD BRONZE ALL ALL *NO LONGER
CONSTRUCTION FITTED BRONZE IRON AVAILABLE







NUMBER

104-003

REPLACEMENT
PARTS
LIST

Effective: April 1, 1989
Supersedes: 104-003
dated 4/15/87

REPLACEMENT PARTS
FOR 110 Through 120

REFER TO 103-104 for LIST PRICES

ITEM #3 BODY GASKET

ITEM #29 SEAL

MODEL NUMBER PART NUMBFR MODEL NO. PART NO.
HC, 110, 112 & 117 110-364RP All 110 to 120-12 110-275RP
HDH, 111, 113 & 120 120-009RP
ITEM #31 MOTOR ASSEMBLY
ITEM #8 BODY MODEL NO. PART NO.
MODEL NO. CAST IRON BRONZE HC & 110 & 117 110-223RP
HC, 110 & 112 110-226RP 110-226BRP HDH, 111 & 113 110-185RP
HDH & 111 111-004RP 111-004BRP 112 112-074RP
113 113-001RP 113-001BRP All 120 120-105RP
120-1 to 120-5 NA NA
120-6 to 120-12 120-083RP 120-083BRP ITEM #56 COUPLER
‘ MODEL NO. PART NO.
ITEM #25 IMPELLER & SHAFT All 110 to 120-12 110-009RP
MODEL NO. CAST IRON BRONZE
HC, 110, 110 & 110B 110-207RP 110-207RP ITEM #74 BRACKET ASSEMBLY
HDH, 111 & 111B 111-053RP 111-053RP MODEL NO. CAST IRON | BRZ. FITTED BRONZE
112, 112C & 112B 112-043RP 112-055RP HC, 110 & 117 | 110-361RP 110-361RP 110-362BRP
113, 113C & 113B 113-009RP 113-009RP HDH & 111 111-058RP 111-058RP 111-059BRP
120-1 to 120-5 120-056RP 120-060RP 112 112-120RP 112-103BRP | 112-103BRP
120-6 to 120-12 120-038RP 120-054RP 113 113-013RP 113-013RP 113-012BRP
120-1to 120-5 | 120-076RP 120-078RP 120-077BRP
120-6 to 120-12| 120-067RP 120-069RP 120-068BRP







ITEM #113 FLANGE GASKET SET

ITEM #36 FLANGE SET

MODEL NUMBER PART NUMBER MODEL NO. CAST IRON BRONZE
Flat Red Rubber 110-023RP 120-1 to 120-5 120-044RP 120-044BRP
Round Cork (Thick) 110-227RP 120-6 to 120-12 1600-032RP 1600-032BRP
110 to 113 110-339RP
120-1 to 120-5 120-008RP MOTOR ASSEMBLY L/MOTOR
120-6 to 120-12 1600-169RP MODEL NO. & HP PART NO.
110 (1/12 HP) 110-082RP
ITEM #161 GASKET KIT 111 & 113 (1/8 HP) 110-008RP
MODEL NO. PART NO. 112 (1/3 HP) 110-042RP
110to 113 110-127RP 120 (1/6 HP) 110-008RP
120 120-073RP
ITEM —
Flange Set

W1 1A, & 1%
Interchangeable.

Refer to Price Sheets
103-003. For 120

models with 2 holes,
specify 1600-032BRP
for Bronze, 1600-032RP
for Cast Iron.

For 120 models with 4
holes, specify 120-044RP
for Cast Iron, 120-044BRP
for Bronze.

Taco, Inc.

1160 Cranston Street, Cranston, Rhode Island 02920

F104-003 Taco (Canada) Limited

1310 Aimco Bivd., Mississauga, Ontario L4W 1B2

Utho in US.A.

Telephone: (401) 942-8000

Telex: 92-7627

Telephone: 416-625-2160

Telex: 06-961179







REPLACEMENT
PARTS
LIST

- /
FOR FOLLOWING MODEL NUMBERS

FM1210, 1510 & 2010

NUMBER

304-027

WHEN SELECTING AND ORDERING PARTS, ALWAYS REFER TO SERIAL NUMBER ON NAME PLATE

Effective: April 15, 1987
Supersedes: 304-027
dated 1/31/86

: MOTOR FRAME SIZE
FUNE SizE WORKING PRESSURE _
MODEL ] : 5 BE FRAME
€058, SORNE OO0 Qo
SEAL OR PACKING DESIGN BEsAHRAIl':LIbEENSIGN

MATERIAL OF CONSTRUCTION

-

o

o) | aeq.|  DEscRipTION 1210 1510 2010
1 1 Casing 31144-161-124-5 31144-163-124-9 31144-166-124-0
2 12 Nut 12-111 12-111 12-111
3 s Sq. Head Plug 16-102 16-102 16-102
4 1 Gasket 950-119 950-119 950-119
5 1 Impeller (Cl) 31637-123-124-4 31646-517-124-7 31677-543-124-4
5 1 Impeller (Brz.) 31637-123-445-4 31646-517-445-7 31677-543-445-4
6 1 Impeller Washer 25127-110-000-7 25127-110-000-7 25127-110-000-7
8 1 Impeller Bolt 21763-448-951-7 21763-448-951-7 21763-448-951-7
9 1 | Impeller Key 13-119 13-119 13-119
16 12 Stud 21712-437-950-1 21712-437-950-1 21712-437-950-1
17 1 Wear Ring (Cl) 34114-210-124-4 34114-211-124-1 34115-172-124-4
17 1 Wear Ring (Brz.) 34114-210-445-4 34114-211-445-1 34115-172-445-4
18 1 Dowel Pin 21123-076-939-8 21123-076-939-8 21123-076-939-8
43 1 Cover Wear Ring (Cl) NA NA NA
43 1 | Cover Wear Ring (Brz.) NA NA NA

FORM NO. 304-027







FRAME SIZE & STYLE

E ///ﬁ/ PSS TIPS

7 e g llailidandondl

FRAME PARTS FOR “B” SIZE PUMP

ITEM NO. | NO. REQ. DESCRIPTION PART NO. REMARKS
. 72 1 Frame Assembly 37652-108-122-Z All Above Assembled As A Unit

57 1 Frame 37652-108-122-6

58 8 Hex Hd. Screws 10-215

59 2 Bearing Cover 37224-609-122-5

60 2 Ball Bearing 862-101

61 1 Shaft 36811-516-266-9

62 1 Deflector 34112-193-005-4

63 2 Retaining Ring 15-129

64 1 Retaining Ring 15-126

65 2 Grease Fitting 25731-108-000-1 Not Shown

66 1 Washer 14-102 Not included with frame

67 1 Bolt 10-234 Not included with frame

COVER MODULE FOR “B” SIZE PUMPS
ITEM | NO. SEAL OR
. No. | REQ. | PACKING TypE | PESCRIPTION 1210 1510 2010

11 1 B-D-E Cover 37165-418-124-9 37165-418-124-9 37165-418-124-9
11 1 P-Y Cover 37167-419-124-4 37167-419-124-4 37167-419-124-4
24 8 Stud 21712-334-950-7 21712-334-950-7 21712-334-950-7
25 8 Nut 12-110 12-110 12-110
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3280 OLD MILLERS LANE
LOUISVILLE, KY. 40216

Joaury Ponaes Swce 1979 " No.

42E

VORTEX IMPELLER INSTALLATION

All Zoeller Company Vortex design pumps utilize a thread locking
adhesive to secure the impeller to the shaft. (Note: The 54 & 56 are
not Vortex design pumps.) Always use a thread locking adhesive when
replacing any vortex impellers to insure the impeller will remain on
the shaft. See chart below for correct adhesive for various units.
\
|
)

Series Adhesive
s 54 & 56 (Not Vortex) (None required)
53, 885, 57, 59 Loctite - # 222
i All other series Loctite - # 262

Loctite products are available through industrial suppliers.

NOTE: Please refer to Loctite Manufactures Recommendations as to the
shelf life of their products.

Instructions

‘l' _ 1. Thoroughly clean and dry threads on rotor shaft and impeller.
(0il, dirt and grease destroy the adhesive's bonding strength).

2. Place bead of loctite adhesive on threads of the rotor shaft
(see Fig. 1).

: 3. Place impeller carefully on the shaft and tighten until the
impeller touches the ceramic seal. Sight check to insure

X seal alignment. Tighten impeller until it bottoms out on the
rotor shaft. ;

‘ *

“. Keep your News 8 sference . Y -

i okl News 8 Views . upersedes
Date No. Subject No. |
4-7-86 42E ‘Vortex Impeller Installation 42D
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2-23-89 14B

VISUAL INSPECTION AIDS

Bent switch arm, float
rod or guard indicates
abuse or alteration.

Excessive heat or chemical can cause
swollen or deteriorated Boot.
Indicates abuse.

Cord pulled loose,
frayed, cut or
damaged indicates
rough handling and
abuse.

Ground pin

cut off or pulled
out indicates abuse
or an illegal
alteration.

Pump model and date '
code (date code, o:)r-‘_—\\\\I
revision letter, &
month/year follows
model number on tag).

Spray here on 50/90 Series
is not a leak but a vent.
Must be open and clear of
debris to prevent air lock.
Note: Any pump installed
with a check valve must
have a vent hole here or
between discharge of pump
and check valve to prevent
air lock.

Excessive heat and/or
chemicals cause -
discoloration, bulges,
roughness or sponge
appearance. Indicates
abuse.

Pump housing, base, strainer
or impeller coated with mineral
deposits or clogged with mud,
concrete or debris indicates
abuse.

Cracked or broken castings or parts
indicate rough handling, abuse
or shipping damage.

d hot#

Supersedes
No.

ject

2-23-89 14B VISUAL INSPECTION AIDS

. Keep yout News 8 V/ews

News 8 Views o
Dafe No. Sub

14B 7-14-87
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B 55 @®—Guard @—FloatRod
, ey ®—Gaosket @-Switch
.t 3 ®—Sw.Case  (©)- Handle
{ ) 2 @—Am8aSeal  ®-Float
! i ®—ThruWaliSeal (©@—Cord
il (D—Bearing(upper) ([@~ThrustWasher
2 ®—StraineraScr. (@-Stator
' L | @®—Shell Assm. (- Wedge8Screw
- 3 @—Diverter @®-Rotor
= e ©®—O0il (1502) €d-Bearing(iower)
| == =" @D)— 10-24x3/855t. €2—Seal (Shel)

=5 @—Seal (snott) @d-Housing
S @—Guide Assm. €8-Lead Wire
J @ —Base €~ Impeller
@—6-32x /4 Br. @9—10-24x3/4-SSt;
@)—6-32x 1/4 St. G3-Seal(Cord)

&—Plug &3—SwaCaseComp.
@— Volt/AmpTag  (33—BaseaStr. Comp.

When Ordering Parts Give:

Model No. 8 Date Code of Mfg. 8
Name of Part (Above) or

@ Part No. from Part List (FM 255)

of (1 Part No. from Part List u‘oa)

103000

‘W bH

T

Motor Section

Wiring
Diagram







NOTICE TO INSTALLING CONTRACTOR: Instructions must remain with installation.
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P.O. BOX 16347 - LOUISVILLE, KY. 40216 1939 Oaﬁﬁ 1900

(502) 778-2731 « FAX (502) 774-3624 Jsga 5&
INSTALLATION INSTRUCTIONS

@

RECOMMENDED MODELS

SEWAGE EFFLUENT* DEWATERING
262 Series 53, 55, 57, 59 Series
266, 267, 268 Series 97 Series
282, 284 Series 137, 139 Series All Models
293, 294, 295 Series 161, 163, 165 Series
292 Series 185, 188, 189 Series

*Effluent systems should specify that pumps should not handle solids exceeding three fourths inch (%") in
order to prevent large solids from entering leeching fields, mound systems and etc. (50/90 Series have 2", 130
Series have %", 160/180 Series have %", solids capability.) Where codes permit, sewage pumps can be used
for effluent systems.

PREINSTALLATION CHECKLIST — ALL INSTALLATIONS

1. Inspect your pump. Occasionally, products are damaged during shipment. If the unit is damaged, contact your dealer before
using.

2. Carefully read the literature provided to familiarize yourself with specific details regarding installation and use. These materials
~%ould be retained for future reference.

3. Make sure there is a properly grounded receptacle available. All pumps are furnished with provisions for proper grounding to
protect you against the possibility of electrical shock.

(SEE WARNING BELOW)

4. Make certain that the receptacle is within the reach of the pump’s power supply cord. DO NOT USE AN EXTENSION CORD.
Extension cords that are too long or too light do not deliver sufficient voltage to the pump motor. But, more important, they could
present a safety hazard if the insulation were to become damaged or the connection end were to fall into the sump.

5. Check to be sure your power source is capable of handling the voltage requirements of the motor, as indicated on the pump name
plate.

6. Make sure the pump electrical supply circuit is equipped with fuses or circuit breakers of proper capacity. A separate branch
circuit is recommended, sized according to the “National Electrical Code" for the current shown on the pump name plate.

7. Testing for Ground. As a safety measure, each electrical outlet should be checked for ground using an Underwriters Laboratory
Listed circuit analyzer which will indicate if the power, neutral and ground wires are correctly connected to your outlet. If they are
not, call a quaiified licensed electrician.

8. For Added Safety. Pumping and other electrical equipment must be connected to a three prong grounded receptacle with integral
ground-fault circuit interrupter. (GFCI)

9. WARNING: The installation of automatic pumps with mercury float switches or non-automatic pumps using auxiliary mercury float
switches is the responsibility of the installing party and care should be taken that the tethered float switch will not hang up on the
pump apparatus or pit peculiarities and is secured so that the pump will shut off. It is recommended to use rigid piping and fittings
and the pit be 18" or larger in diameter.

10. Information - vent hole purpose. It is necessary that all submersible sump, effluent, and sewage pumps capable of handling
various sizes of solid waste be of the bottom intake design to reduce clogging and seal failures. If a check valve is incorporated in the
installation, a vent hole (approx. 3/16") must be drilled in the discharge pipe below the check valve and pit cover to purge the unit of
trapped air. Trapped air is caused by agitation and/or a dry basin. This vent hole should be checked periodically for clogging. The 50
Series pumps have a built in vent hole.

CAUTIONS & WARNINGS

WARNING:

FOR YOUR PROTECTION, ALWAYS DISCONNECT PUMP FROM ITS POWER SOURCE BEFORE HANDLING. Single phase pumps

are supplied with a 3-prong grounded plug to help protect you against the possibility of electrical shock. DO NOT UNDER ANY

CIRCUMSTANCES REMOVE THE GROUND PIN. The 3-prong plug must be inserted into a mating 3-prong grounded receptacle. If

' >installation does not have such a receptacle, it must be changed to the proper type, wired and grounded in accordance with the
.:onal Electrical Code and all applicable local codes and ordinances. Three phase pumps must be installed in accordance with the

National Electrical Code and all applicable local codes and ordinances.

CAUTION: Installation and checking of electrical circuits and hardware should be performed by a qualified licensed electrician.

CAUTION: Repair and service should be performed by Zoeller Company Authorized Service Station only.

CAUTION: Dewatering sump pumps are not designed for use in septic tanks to handle sewage or effluent.

CAUTION: Maximum continuous operating temperature for standard model pumps must not exceed 130°F - 54°C.






Allinstallations must comply with all applicable electrical and plumbing codes, including, but not limited to, National Electrical Code, local, regional, and/or
state plumbing codes, etc.

TYPICAL SEWAGE INSTALLATION-RECOMMENDED INSTALLATION

@ Electrical wiring and protection must be in accordance with National Electrical
Code and any other applicable state and local electrical requirements. _

@ Install proper Zoeller unicheck (combination union and check valve), preferably
just above the basin to allow easy removal of the pump for cleaning or repair. On ¢
sewage, effluent or dewatering, if high head installation is required, use Zoeller 3¢
Series PVC type check valve with compression end fittings on 1'% and 2" installation;
on 3" use 30-0160. See (6) below.

@ All installations require a basin cover to prevent debris from falling into the basin
and to prevent accidental injury.

@ Gas tight seals are required in all sewage installations to contain gases and odors.

(5) Vent gases and odors to the atmosphere through vent pipe.

(6) When a Unicheck is installed, drill a 3/16" dia. hole in the discharge pipe even with

the top of the pump. The 50 Series pumps have a built in vent hole. NOTE: The hole
must also be below the basin cover.

@ Securely tape or clamp power cord to discharge pipe clear of the float
mechanism.

(8) Use full-size discharge pipe.

@ Basin must be in accordance with applicable codes and specifications.
*(10) Pump must be level and float mechanism clear of sides of basin before starting
pump.

(1) Basin must be clean and free of debris after installation.

GROUND LINE
TO"AC = —

SOURCE
UF TYPE WIRE
TG _LOW
PRESSURE
SYSTEM,
MOUND SYSTEM,
SAND FILTER,

D
@

L — ON SITE

¥ | oisrosaL

| TuRN

TURN
OFF

PTIC TANK FFI NT

LEACHING FIELD,
OR OTHER

TYPICAL EFFLUENT INSTALLATION-RECOMMENDED INSTALLATION

(1) Electrical wiring and protection must be in accordance with National Electrical
Code and any other applicable state and local electrical requirements.

@ All installations require a basin cover to prevent debris from falling into the basin,
and to minimize accidental injury.

@Wire pump to power through a Zoeller J-Pak; watertight junction box or
watertight splice. NOTE: Watertight enclosure is a must in damp areas.

@ Use full-size discharge pipe.

@ Install proper Zoeller unicheck (combination union and check valve), preferably
just above the basin to allow easy removal of the pump for cleaning or repair. On
sewage, effluent or dewatering, if high head installation is required, use Zoeller 3C,
Series PVC type check valve with compression end fittings on 1%" and 2" installatior! -
on 3" use 30-0160. For below cover installation use Zoeller model 30-0200 on 12" pipe,
and PVC compression end check valve on 2 or 3 inch pipe. See (6) below.

(6) When a Unicheck is installed, drill a 3/16" dia. hole in the discharge pipe even with
the top of the pump. The 50 Series pumps have a built in vent hole. NOTE: The hole
must also be below the basin cover.

@ Securely tape or clamp power cord to discharge pipe clear of the float
mechanism.
* (8) Pump must be level and float mechanism clear of sides of basin before starting
pump.

(®) Install blocks or bricks under pump to provide a settling basin.

Basin must be clean and free of debris after installation.

-

TURN
OFF

TYPICAL DEWATERING INSTALLATION-RECOMMENDED INSTALLATION

@ Electrical wiring and protection must be in accordance with National Electrical
Code and any other applicable state and local electrical requirements.

(2) Install proper Zoeller unicheck (combination union and check valve), preferably
just above the basin to allow easy removal of the pump for cleaning or repair. On
sewage, effluent or dewatering, if high head installation is required, use Zoeller 30
Series PVC type check valve with compression end fittings on 14" and 2 installation;
on 3" use 30-0160. For below cover installation use Zoeller model 30-0200 on 12" pipe,
and PVC compression end check valve on 2 or 3 inch pipe. See (4) below.

@ All installations require a basin cover to prevent debris from falling into the basin
and to prevent accidental injury.

@ Securely tape or clamp power cord to discharge pipe clear of the float
mechanism.

(8 Minimum 18" dia. x 24" deep basin.

(6) When a Unicheck is installed, drill a 3/16" dia. hole in the discharge pipe even with
the top of the pump. The 50 Series pumps have a built in vent hole. NOTE: The hole
must also be below the basin cover.

@ Use a full-size discharge pipe. ¥
' Pump must be level and float mechanism clear of sides of basin before starting
pump.

@ Install blocks or bricks under pump to provide a settling basin.

(10) Basin must be clean and free of debris after installation.

“Check specific control installation instruction for other type control usage.






SERVICE CHECK LIST

WARNING: ELECTRICAL PRECAUTIONS — Before servicing a pump, always shut off the main power breaker and then dnplug
the pump - making sure you are not standing in water and are wearing insulated protective sole shoes. Under flooded
conditions, contact your local electric company or a qualified licensed electrician for disconnecting electrical service prior to

pump removal.

WARNING: Submersible pumps contain oil which becomes pressurized and hot under operating conditions- allow 2'2 hours

after disconnecting before attempting service.

CONDITION
A. Pump will not start or run.

B. Motor overheats and trips overload or blows
fuse.

C. Pump starts and stops too often.

D. Pump will not shut off.

E. Pump operates but delivers little or no water.

F. Drop in head and/or capacity
after a period of use.

COMMON CAUSES

Check fuse, low voltage, overload open, open or incorrect
wiring, open switch, impeller or seal bound mechanically,
defective capacitor or relay when used, motor or wiring
shorted. Float assembly held down. Switch defective,
damaged, or out of adjustment.

Incorrect voltage, negative head (discharge open lower than
normal) impeller or seal bound mechanically, defective
capacitor or relay, motor shorted.

Float tight on rod, check valve stuck or none installed in long
distance line, overload open, level switch(s) defective, sump
pit too small.

Debris under float assembly, float or float rod bound by pit
sides or other, switch defective, damaged or out of
adjustment.

Check strainer housing, discharge pipe, or if check valve is
used vent hole should be open. Discharge head exceeds
pump capacity. Low or incorrect voltage. Incorrect motor
rotation. Capacitor defective. Incoming water containing air
or causing air to enter pump.

Increased pipe friction, clogged line or check valve. Abrasive
material and adverse chemicals could possibly deteriorate
impeller and pump housing. Check line. Remove base and
inspect.

If the above check list does not uncover the problem, consult the factory - Do not attempt to service or otherwise
disassemble pump.

LIMITED WARRANTY

Zoeller Company warrants, to the purchaser and
subsequent owner during the warranty period,
every new Zoeller Company product to be free
from defects in material and workmanship under
normal use and service, when properly installed,
used, and maintained, for a period of one year
from date of installation or 18 months from date
of manufacture, whichever comes first. Part(s)
that fail (within one year of installation or 18
months from the date of manufacture, whichever
comes first) that inspection determine to be
defective in material or workmanship, will be
repaired, replaced, or remanufactured at Zoeller
Company’s option provided, however, that by so
doing we shall not be obligated to replace an
entire assembly, the entire mechanism or the
complete unit. No allowance will be made for
shipping charges, damages, labor or other
charges that may occur due to product failure,
repair or replacement.

This warranty does not apply to any material
which has been disassembled without prior
approval of Zoeller Company, subjected to
misuse, misapplication, neglect, alteration,
accident or act of God; that have not been
installed, operated or maintained in accordance
with Zoeller Company installation instructions;
that has been exposed to but not limited to the
following: sand, gravel, cement, mud, tar, hydro
carbons or hydro carbon derivatives (oil, gasoline,
solvents, etc.) or other abrasive or corrosive
substances, is in lieu of all other warranties

expressed or implied; and we do not authorize
any representative or other person to assume for
us any other liability in connection with our
products.

Contact an authorized service station to obtain
any needed repair or replacement parts. For
additional information pertaining to our warranty
or if service cannot be obtained locally, contact
Zoeller Company, 3280 Old Millers Lane,
Louisville, Kentucky 40216, Attn: Customer
Service.

ZOELLER COMPANY EXPRESSLY DISCLAIMS
LIABILITY FOR SPECIAL, CONSEQUENTIAL,
OR INCIDENTAL DAMAGES OR BREACH OF
EXPRESSED OR IMPLIED WARRANTY; AND
ANY IMPLIED WARRANTY OF FITNESS FOR A
PARTICLUAR PURPOSE AND OF
MERCHANTABILITY SHALL BE LIMITED TO
THE DURATION OF THE EXPRESSED
WARRANTY.

Some states do not allow limitations on the
duration of an implied warranty, so the above
limitation may not apply to you. Some states do
not allow the exclusion or limitation of incidental
or consequential damages, so the above limitation
or exclusion may not apply to you

This warranty gives you specific legal rights, and
you may also have other rights which vary from
state to state.
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“EXTRA PROTECTION SYSTEMS”

THE BASEMENT SENTRY
12 Volt back-up sump pump system model 505

Application
For clear water, emergency back-up usage when
power is off or primary pump fails.

Extra Protection - When the primary AC pump
fails due to power outages or system problems.
® Storms
® Brownouts
® Wiring or electrical problems

Extra Protection - When the primary pump fails to
keep up with excessive water due to rain or
overloading.

Ft. Head Capacity GPH Includes:
5 1500 - Pump and control
10 1000 - Charger
15 450 - Fittings
18 Lock Valve - Battery Case

(Battery Not Included)

For submersible or pedestal installations.

See FM0844 for information.

TWO PUMP SYSTEM

The “Extra Protection” Two-Pump system is an
economical solution to the costly duplex
alternating pump system and it's easy to install.

The “Extra Protection” Two Pump System
consists of:

a. The two automatic pumps of yofxr choice
b. One Alarm System
c. Two Unicheck Valves as required

ADVANTAGES

(1) The two-pump system offers high pump
performance without the high price. Itis a
system that fits your needs and your budget.

(2) Delivers more dependability than a single
pump system and greatly reduces the chance
of costly and time consuming problems
associated with wear out or damages and the
resulting system failures.

(3) Affords greater satisfaction and peace of mind
to all concerned by providing state of the art
protection for costly and expensive
surroundings.

(4) Easy and economical to install.

ALARM
Iy 10-0028 iLLUSTRATED

~ (JUNCTION BOX NOT
> INCLUDED)

F Mhmam DISTANCE Z* BETWEEN PUMPS






SUMP
AND SEWAGE ®
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YOUR ASSURANCE
OF QUALITY
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EASY DO’S & DON'TS

FOR INSTALLING A SUMP PUMP

DO read thoroughly all installation material provided with the pump.

DO inspect pump for any visible damage caused by shipping. Contact
dealer if pump appears to be damaged.

DO clean all debris from the sump. Be sure that the pump will have a
hard, flat surface beneath it. DO NOT install on sand, gravel or dirt.

DO be sure that the sump is large enough to allow proper clearance for
the level control switch(es) to operate properly.

DO Always Disconnect Pump From Power Source Before Handling.

DO always connect to a separately protected and properly grounded circuit.
DO NOT ever cut, splice, or damage power cord.

DO NOT carry or lift pump by its power cord.

DO NOT use an extension cord with a sump pump.

DO install a check valve and a union in the discharge line.

DO NOT use a discharge pipe smaller than the pump discharge.

DO NOT use a sump pump as a trench or excavation pump, or for
pumping sewage, gasoline, or other hazardous liquids.

DO test pump immediately after installation to be sure that the system is
working properly.

DO cover sump with an adequate sump cover.

DO review all applicable local and national codes and verify that the
installation conforms to each of them.

DO consult manufacturer for clarification or questions.

DO consider a Two Pump System with an alarm (Page 5) where an
installation may become overloaded or primary pump failure would result
in property damages.

DO consider a D.C. Backup System (See the Basement Sentry page 5)
where a sump or dewatering pump is necessary for the prevention

of property damages from flooding due to A.C. Power disruptions,
mechanical or electrical problems or system overloading.

2/

"'y

3280 Old Millers Lane Manufacturers of . . .
DELLER [10. | oo o
o Louisville, Kentucky 40216 “ “
® (502) 778-2731 Juaurry Pomes Giwee VA% 4
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Renovation of Building M231
Marine Corps BAse
Camp Lejeune, NC
Contract: N62370-88-C-3764

General Contractor:

CBC Enterprises, Inc.
1312 E. Little Creek Road
Norfolk, Virginia

Phone: (804) 588-6100

Mechanical Contractor:

G.R. Michaels & Co.
331%32nd Street
Newport News, Virginia
Phone: (804) 622-3099
Mr. Terry Gregston

Wholesaler and Supplier:

Ferguson Enterprise
P.0. . Box. 218

Newport News, Virginia
Phone: (804) 874-7400
Mr. Steve Saunders

23609

Adamson Company, Inc.
13200 Ramblewood Drive
Chester, Va. 23831
(804) 748-6453

HOT WATER STORAGE GENERATOR







OPERATING AND MAINTENANCE [INSTRUCTIONS
FOR
HOT WATER STORAGE HEATERS, TANKS, CONVERTORS
ANC INSTANTANEOUS HEATERS

OPERATION: INITIAL START-UP
Prior to initial start-up all steam and condensate lines or

boiler water circulation lines should be blown down or flushed
out fo prevent any dirt, weld slag, solder balls, etc., from
entering the heating coll, temperature control valves or other
apparatus connected to the heater.

Upon Inltial start-up the main steam globe or gate valve should

be cracked slightly to allow the hedting surface to come up to
operating temperature. |[|f cracking noises occur Iin the heating
element on start-up do not:be alarmed. This cracking nolse should
stop when the heating surface gets JErm.

Do not fully open a steam hand valve on Initial start-up, as this
may cause internal damage to the heating element.

Once the heater Is in operation and all valves zre adjusted,
water temperature contfrol should be done by means of the automatic
temperature control valve.

The following controls and accessories are recommended for safe
and efficient operation:

l. Steam line stralner

2. Steam temperature control valve. (self-contalned, pilot operated,
air operated or electric motor operated are all ln use today.)

3. Condeasate line stralner.

4. Condensate trap (sized to handle 3 times the condensling rate is
accepted practicesz)

5. Relief valve (ASME approved and set at a pressure not In excess

; of the design pressure of the shell section.)

6. Thermometer.

7. Pressure gauge.

8 Vacuum breaker (this should be installed on the steam lnlef
side of the heating coll.)

9. Air Vent. (This should be installed on the steam outlet sldg
of the heating coll.) i

{0. By-pass piping around the steam control valve and trap assembly
are optional and not always used.)

l

A dirt leg should also be provlded ahead of the trap to collecf

any foreign matter from entering the trap assembly.






OPERATING AND MAINTENANCE INSTRUCTION
FOR
HOT WATER STORAGE HEATERS, TANKS, CONVERTORS
AND (NSTANTANEQOUS HEATERS

MAINTENANCE::

In any water system, the storage water heater acts as a

settlling basin for any forelgn matter In the water which will
depostt itself on the bottom of the storage section. For this
reason it is recommended to draln the shell section dewn once

a year, reflll it and drain 1t agalin. The heating element should
be Inspected and cleaned of any scale or mineral deposits that may
attach themselves to the heating surface. The heating surface

may be cleaned by means of wire brushing and hosing or chemically
cleaned when possible. (Contact your local chemical supply house
for thelir recommendations and proper cleaning procedures).

The internal shell should be Inspected for'any rusting or pitting
and corrected If possible. Malntenance of this nature will
provide cleaner water and more efficlient operation.

RELIEF VALVE:

The relief valve should be Inspected at least once a month. This
Is done by merely tripping the arm of the valve to make sure 1t
Is in operating condition. Shouléd the valve be inoperable it
should be replaced immediately. Any corréslon collectlag on

this valve may cause it to malfunction and can create a hazardous

piece of equipment. Maintenance of this valve Is extremely import-
ant.

SOME POSSIBLE CAUSES AND CURES TO PROBLEMS OCCURING WITH WATER-
— STORAGE HEATERS
PROBLEM: Stow or inadequate heat recovery.

: A
Cause: Dirty or fduled heating surface.
Cure: Clean the heating surface.
Cause: Improperly sized steam control valve.
Lure: Check slize of control valve & piping.
Cause: Coll rated at higher than Its actual operating pressure.
Curet Increase pressure to design condition.
Cause: Condensate may be held In coll.
Cure: Check trap, air vent & vacuum breaker on heating coll.
Cause: Water draw In excess of deslgn capaclty.
Cure: Increase steam pressure If possible, at the same time check

plping and valves, traps, etc., to make sure additlional
load can be handled safely. Contact manufacturer for his
recommendations on lncreasing coll heating surface.






OPERATING AND MAINTENANCE INSTRUCTIONS
FOR
HOT WATER STORAGE HEATERS, TANKS, CONVERTORS
AND INSTANTANEIOUS HEATERS

PROBLEM: Water hammer in tube bundle.

Cause: Flooded tube bundle. (lmproper condensate drainage.
This will reduce coil capacity and service life.)

Cures Check trap size and capacity, also the condensate plpling
to make sure It is not operating at a pressure greater
than that In the heater.

PROBLEM: Overheating of water in storage.

Cause: -Overslized steam control valve or cut-of-calibration.

Cure: Check valve slzing and adjustment.

Cause: Valve may not be seating itself completely.

Cure: Check valve. < >

Cause: Valve may not close all the way due to loss of charge
in thermostatic butb. (Ruptured bulb)

Cure: Check valve and contact manufacturer of same.

Cause: A vacuum Is.created when the steam contfrol valve closes.
This vacuum may be strong enough to hold valve open and
allow steam to bleed through and-overheat stored water.

Cure: Check vacuum breaker on heating section, to make sure
it Is operating. : Tl :

Cause: Thermostatic bulb or aquastat may be located too {ow
in the vessel. 3 . : o

Cure: Re-locate thermostatic bulb or -aquastat if posslible.

PROBLEM: Excessive pressure causing telief valve to pop.

Cause: Rellef valve top too small or undersized.

Cure: Check pressure rating and valve -operation.

Cause: Expansion of water from heating may cause excesslive
pressure. As temperature Increases -so does pressure.

r Cure: Check steam valve fér bleeding, relief valve setting

and make sure:all outbét valves'are open. I|f the cold
water Infet 1s furnished with a check valve, drill a
{/8" or so hole In Its flap to -atlow the pressure to
be relleved, : ; ’

The Initlal start-up operation and maintenance of Coanvertfors
and lastantanelous Heaters Is basically the same as those out-
[ined above for Hot Water Storage Heaters. -

All causes and cures to some of the probléms outliined will be
the same. 2






OPERATING AND MAINTENANCE INSTRUCTICONS
FOR
CONVERTORS-STEAM TO WATER, WATER TO WATER
INSTANTANEOUS HEATERS-STEAM TO WATER
WATER TO WATER

One major difference In maintenance Is the cleanling of the
heating element. This is generally always chemlically cleaned
due to scale or mineral content build-up Inside the tubes.

It iIs possible to clean internally, if the scale or mineral
content Is soft and can be hosed out with water at a higher
pressure than normally flows through the tubes.

For chemical cleaning, we again recommend contacting a local
chemical supply house for their recommendations on the type

of solvent, preparation and procedures to follow in the cleanlng
process. <

Adamson Company, lInc. will be happly to assist with any of
these or other problems occuriing In: relation to Adamson
equipment.

ADAMSON COMPANY (NC.
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Renovation of Building M231
Marine Corps BAse

Camp Lejeune, NC

Contract: N62370-88-C-3764

General Contractor:

CBC Enterprises, Inc.
1312 E. Little Creek Road
Norfolk, Virginia

Phone: (804) 588-6100

Mechanical Contractor:

G.R. Michaels & Co.
33 32ndeStreetl
Newport News, Virginia
Phone: (804) 622-3099
Mr. Terry Gregston

Wholesaler and Supplier:

Air Distribution Sales of Virginia
742 East 25th Street

Norfolk, Virginia 23508
(804)623-7345

Mr. Greg Cherry.
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PART NO. 452441

READ AND SAVE THESE INSTRUCTIONS

GREENHECK

P.0. BOX 410 SCHOFIELD, WISCONSIN 54476-0410
PH. 715-359-6171

Models SP and CSP 108-158

NOOTHWN =

SIZES 108-127

. Duct Connector

. Backdraft Damper

. Grille (SP)

. Bottom Panel (CSP)
- Mounting Angles

. Housing

. Power Assembly

Tools required — Medium Phillips head screwdriver and 3/8” wrench

Installation Instructions and Maintenance Recommendations

COMPONENTS

Power Assembly Consists Of:

A. Scroll with Venturi

B. Forward curved centrifugal wheel
C. Motor

D. Drive frame

SIZES 150-158

TO VERTICAL.

IF SP OR CSP UNITS ARE TO BE INSTALLED WITH
STANDARD HORIZONTAL DISCHARGE, PROCEED
DIRECTLY TO STEP 4 FOR INSTALLATION
INSTRUCTIONS. STEPS 1 THRU 3 APPLY ONLY TO
DISCHARGE CONVERSIONS FROM HORIZONTAL

STEP 2. Converting Power Assembly to Vertical
Discharge

A. Remove grille (SP) or bottom panel (CSP). To
remove power assembly, unplug the power cord from
the internal receptacle.

B. With unit unplugged, remove fasteners connecting

STEP 1. Converting
uct Connector to
rtical Discharge

power assembly bracket to housing. (2 fasteners in
SP/CSP 108-127; 4 in SP/CSP 150-158).
C. Remove power assembly from housing. Take

care not to damage insulation.

Remove duct con-
nector and cover plate.
Exchange their posi-
tions and secure with
fasteners. (See
versatile mounting
arrangements on

page 4.)

~ SPICSP 108-127

STEP 3. Converting Power Assembly (cont.)

For SP/CSP 108-127 — Proceed directly to
Step 3C.

A. For SP/ICSP 150-158 — Remove both
gusset and bracket assemblies from fan scroll
by removing two fasteners from each side.
(Do not disassemble gusset/bracket assembly).

B. Replace gusset/bracket assemblies (posi-
tion on opposite sides of scroll from their
original positions) with fan scroll in position as
shown in Photo B.

C. For All SP/CSP Sizes — Re-install power
assembly in housing so that scroll discharge
matches vertical discharge duct connec-
or. Refer to photo’s C or D. Replace and

‘ghten bracket fasteners. Plug power cord
nto internal receptacle.

SPICSP 108127

SPICSP 150-158






STEP 4. Ceiling or
Duct Installation

For suspended
mounting installations,
see Fig. A.

For ceiling mounted (SP)

' Adjust mounting o

ngles to allow fan \
housing to fit flush with ¥
finished ceiling. Be
sure unit’'s backdraft
damper operates freely
after ductwork is
installed.

STEP 5. Electrical
Connections

Remove external
electrical outlet cover
(A). Connect supply
conduit thru one of the
two 7/8" dia.
knockouts (B). Elec-
trical connections are
made directly to black
and white leads. A
separate green
fastener is provided for
ground wire connec-
tion. Replace outlet
cover.

STEP 6. Installing SP Grille and CSP Bottom Panel

Position the grille (SP) or bottom panel (CSP) over the housing opening. Secure fasteners. (2 for SP: 4 for CSP)

Hanging Vibration Isolators

Vibration isolator kits are
available for suspended
installations. Kits include
all hardware necessary to
mount one unit, with the
exception of 10-32
threaded rod supplied by
others. Fan mounting
brackets include
prepunched holes for
ease of installation.

GREENHECK

P.0. BOX 410 saoona.n mmw

-~ o S &
\\
UNIT o
TR T P
108 4% [ 11% \
115, 117 | 5% [14% ~
125,127 | 6% |15%: [
150, 152, :
155, 158 | 9% |19%
160,
: 9% | 25%
162, 165 10-32 hanging
170, 175 | 9% |36% support rod
by others
FIG. A







COMPON ENTS

. Duct Connector

. Backdraft Damper

. Grille (SP)

. Bottom Panel (CSP)

. Mounting Angles

. Housing

. Power Assembly
Power Assembly Consists Of:
A. Scroll with Venturi -
B. Forward curved centrifugal wheel
C. Motor
D. Drive frame

NOODHLWN =

SIZES 160-165 SIZES 170/175

Tools Required — Medium Phillips head screwdriver, 3/8” wrench and 9/16” wrench.

DIRECTLY TO STEP 4 FOR INSTALLATION INSTRUCTIONS. STEPS 1 THRU 3 APPLY ONLY TO
DISCHARGE CONVERSIONS FROM HORIZONTAL TO VERTICAL.

STEP 1. Converting Duct Connector to
Vertical Discharge

Remove duct connector and cover plate.
Exchange their positions and secure with
fasteners. (See versatile mounting ar-
rangements on page 4.)

\
|
IF SP OR CSP UNITS ARE TO BE INSTALLED WITH STANDARD HORIZONTAL DISCHARGE, PROCEED
\

SP/CSP 160-165 CSP 1701175

Vertical Discharge
A. Remove grille (SP) or bottom panel (CSP).
0 remove power assembly, unplug the power

cord from the internal receptacle.

B. With unit unplugged, remove fasteners
connecting power assembly bracket to
housing. (1 fastener in SP/CSP 160-165 or 3
fasteners in CSP 170/175).

C. Remove power assembly from housing. i ST
Take care not to damage insulation. ' B CSP 170/1175 |

SPICSP 160-165

|
|
STEP 2. Converting Power Assembly to :
|
|
|
|
|

pd

STEP 3. Converting Power Assembly (cont.)

Re-install power assembly in housing so
that scroll discharge matches vertical
discharge duct connector. Replace and tighten
all fasteners. Plug power cord into internal V-
receptacle. Replace and secure grille or
bottom panel.

STEP 4. Ceiling or Duct Installation \
For suspended mounting installations, see Fig. A.
For ceiling mounted (SP) — Adjust mounting angles to allow
fan housing to fit flush with finished ceiling. Be sure unit's
.backdraﬂ damper operates freely after ductwork is installed.






STEP 5. Electrical Connections
» Remove external electrical outlet cover (A). Connect supply
conduit thru one of the two 7/8" dia. knockouts (B). Electrical
connections are made directly to black and white leads. A
separate green fastener is provided for ground wire connection.
Replace outlet cover.

VERSATILE MOUNTING ARRANGEMENTS

SP 108-165

'
1

by - -

CSP 108-165

- ----

— —d

- O~ MO) (0] (O~ =O
A
= & \F
Clasm [ R
‘SP170/175 \ y \
d s

Oy o) (O Or O

4 4
] r_i.r 1
A
MAINTENANCE SUGGESTIONS WARRANTY
Models SP and CSP ceiling exhaust fans require Greenheck Fan Corporation warrants this equipment to be free from
very little maintenance. But because a small pro- defects in material and workmanship for a period of one year from
blem, left unchecked, could lead to loss of per- the purchase date. Any units or parts which prove to be defective
formance or early motor failure, we do recom- during the warranty period will be replaced at our option when
mend that the unit be inspected periodically returned to our factory, transportation prepaid.
(Once or twice per year). The motor is warranted by the motor manufacturer for a period of
The fan motor and wheel(s) should be checked one year. Should the motor prove defective during this period, it
for dust and dirt accumulations. Dirt build-up on should be returned to the nearest authorized motor service station.
the drive frame could cause motor overheating Greenheck Fan Corporation will not be responsible for any installa-
by restricting air circulation around the motor. tion or removal costs.
Build-up on the wheel would limit air movement.
Cleaning can be accomplished by simply A i P ek
i moaels shown are models shown
g::l::suhrmjgl ac:;fdany T UL listed E 33599 ~are CSA certified
i Maximum alrstream ® LR-34470
The motor should be checked for lubrication at temperature not to Models CSP 108-175 (
this time. Lubricate only those motors which exceed 95°F.
have an oil hole provided on the motor. A few
drops of all purpose oil (SAE 20 viscosity rating)
will be sufficient. Do not over-lubricate.
P.0. BOX 410 SCHOFIELD, WISCONSIN 54476-0410
PH. 715-359-6171 10M SP/CSP FS
4 MAY 1989
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SROAN é
LO-SONE
VENTILATORS
INSTALLATION
INSTRUCTIONS

 TYPICAL MOUNTING

1. Provide Frame - This unit is designed to fit within joists
on 16" centers. If ceiling joists are on larger centers, frame
in housing location. Provide a solid frame to assure lowest
sound levels. See Figure 1 for typical installation.

Brackets are factory set for %"
ceiling thickness. Make sure that
housing will be flush with
finished ceiling.

SAFETY WARNING

TURN OFF PROPER 120 VOLT CIRCUIT AT THE
SERVICE ENTRANCE BEFORE WIRING THE
VENTILATOR.

ALL ELECTRICAL CONNECTIONS MUST BE
MADE IN ACCORDANCE WITH LOCAL CODES,
ORDINANCES, AND NATIONAL ELECTRICAL
CODE. IF YOU ARE UNFAMILIAR WITH
METHODS OF INSTALLING ELECTRICAL
WIRING, SECURE THE SERVICES OF A QUALI-

FIED ELECTRICIAN.

4. Wire Unit - Remove wiring adapter plate, which is
located on top of housing (See Fig. 9), and attach

TYPICAL DUCTING

5. Connect Ductwork - Connect ductwork to damper/duct
connector. Tape all joints with duct tape. (Fig. 4)
Damper/Duct

Connector\

This unit is designed to adapt to many different installation
requirements. Plan your installation carefully. For various
ducting, mounting, and wiring options, see pages 2 and 3.
This page shows the most common installation.

NOTE

DO NOT INSTALL THE 362 or 363 LO-SONE
VENTILATOR OVER A COOKING SURFACE.
THE 383 LO-SONE VENTILATOR MAY BE
INSTALLED OVER A COOKING SURFACE.
TO AVOID MOTOR BEARING DAMAGE AND/OR
UNBALANCED OR NOISY IMPELLERS, KEEP
DRYWALL SPRAY, CONSTRUCTION DUST, ETC.
OFF POWER UNIT.

2. Trace Keyhole Slots - Hold unit against joists and trace
keyhole slots in mounting brackets onto joists. Start wood
screws provided in same end of all traced keyhole openings.
Leave about 3/8" of screws projecting from joists. (Fig. 2)

\ \ U

T
l

(@)
Figure 2

3. Hang Unit - Tighten mounting screws as firmly as
possible to assure lowest sound levels. For additional
support, fasten unit to joists with nail or screw through
hole in center of each mounting bracket.

electrical cable with appropriate electrical connector.
Fasten incoming ground wire (bare or green wire) to
adapter plate with green ground screw provided. Connect
white wire to white, black wire to black. (Fig. 3) Replace
wiring adapter plate so that tab on housing slides through
slot on plate. (See Fig. 9) WIRING

NOTE
MAKE SURE THAT BLOWER DISCHARGE
OPENING MATCHES DAMPER POSITION ON
VENTILATOR HOUSING.
HOUSING SHOULD BE FLUSH WITH FINISHED
CEILING. SEE “To adjust brackets” IN “INSTAL-
LATION OPTIONS” SECTION.

6. Install grille using screws provided. Do not over-tighten.




Mounting brackets may be adjusted and/or moved for
various types of installations shown below.

To adjust bracket position, loosen 7/16" hex nuts and
move brackets up or down. Re-tighten hex nuts securely.
(Fig. 5)

1-1/8" max.

B, 1o
Ezl?
— 14-1/4" :

Adjustable for various ceiling thicknesses.

Figure 5

To move brackets, remove 7/16" hex nuts. Re-position
brackets on different set of slots. Replace hex nuts and
tighten securely. (Fig. 6)

Installation from above finished ceiling.

Figure 6A

".4-—-—10.1/2"-_—>.

Installation with ductwork running across joists.
Figure 6B

Reverse brackets to give approximately 1" more
clearance. Remove hex nuts, flip brackets over, and replace '

hex nuts. Tighten nuts securely. (Fig. 7)

E=SEwE

For in-line installations, remove 7/16" hex nuts. Re-
position brackets so that housing opening is at the side
instead of the bottom. (Fig. 8)

1-1/4" -
2:1/2"

==

Installation with suspended ceiling.
Figure 7A

< 14-1/4"

Figure 7B
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YORK.

LIQUID CHILLER
(AIR-COOLED)

INSTALLATION INSTRUCTION

Supersedes: Nothing

570.05-N2Y (1287)

035-07818

MODELS W1LC420 AND 530
STYLE A

GENERAL

YORK’s WILC Packaged Air-Cooled Liquid Chillers provide
chilled liquid for all air conditioning applications. They are
completely self contained chilling systems utilizing an
accessible hermetic compressor, liquid cooler, air cooled
condenser coils and electrical control panel all mounted on
a steel base. They are factory piped, wired, dehydrated,
evacuated, leak tested, pressure tested, functionally tested
and fully charged with Refrigerant-22.

Most controls are located on the front of the unit and are
readily accessible for maintenance, adjustment and service.
All wiring, (power and control) can be made through the
bottom of the compressor compartment.

REFERENCE

Additional information on the design, installation, operation
and service of air conditioning equipment is available in the
following reference material.

®
LISTED

Only —25 and -46
voltage codes

Form 55.70-N1 — General Installation
Form 55.70-N2 — Pre-start & Post-start Check List
Form 55.70-N3 — General Service Information

Renewal Parts: Refer to Parts Microfiche or Parts Manual
for complete listing of replacement parts on this equipment.

The above forms and all other forms referenced in this
instruction may be ordered from:

Publications Distribution Center
Central Environmental Systems
PO. Box 1592, York, Pa. 17405

INSPECTION

As soon as a unit is received, it should be inspected for
possible damage dunn%ganslt. If damage is evident, the
ferxter'\‘tt %f_"thz damagt% sl ugstb?o noted on thebyca%rgéer's

ei ill. A separate requ r inspection
cangler's agent should be made in writing. Refer to Form
50.15-NM for additional information.

Installer should pay particular attention to the words:

properly.

NOTE, CAUTION and WARNING. NOTES are intended to

clarify or make installation easier. CAUTIONS are given to prevent equipment damage. WARNINGS are given to
alert the installer that personal injury and/or equipment damage may result if installation procedure is not handled
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INSTALLATION

LIMITATIONS

These units must be installed in accordance with all
national and local safety codes. If no local codes apply,
installation must conform with the appropriate national
codes. See Table 1 for application data. Units with voltage
codes 25 and 46 are certified by the Electrical Testing
Laboratory (ETL) as meeting the requirements of the
ANSI/UL 465 Central Cooling Air Conditioner Standard. If
components are to be added to a unit to meet local codes,
they are to be installed at the dealer’s and/or the
customer’s expense.

TABLE 1 — APPLICATION DATA

UNIT VOLTAGE VARIATION
POWER SUPPLY | MIN. VOLTS | MAX. VOLTS
208/230-3-60 187 253
460-360 414 506
380/415-3-50 342 440
380-3-60 355 415
LIMITATIONS MODEL
W1LC420 W1LC530
Cooler Liquid Min. 55 70
(GPM) Max. 150 160
Leaving Liquid | Min.! 32 32
Temp. (°F) Max. 50 50
Air Entering Min2 20 20
Condenser (°F) | Max. 115 115

1 For applications below 40°F leaving liquid temperature, a mixture of ethylene
glycol and water must be used.

2Water in the cooler is protected from freeze-up to 0°F ambient by a heater
under the insulation.

HANDLING

These chillers are shipped as completely assembled units
with a full operating charge. Care should be taken to avoid
damage due to rough handling.

CAUTION: Units are not designed for stacking.

A unit should be lifted by inserting hooks through the holes
in the base rails.

CAUTION: Spreader bars of greater width than the unit
must be used to avoid crushing the unit frame or
panels with lifting chains or cables.

When preparing to move the unit, always determine the
center of gravity in order to equally distribute the weight.
Slings connected to the compressor end of the unit will
usually have to be made shorter than those to the rear of
the unit, so the unit will lift evenly. Refer to Figure 1.

LOCATION

These units are designed for outdoor installations on
ground or rooftop. The location should be selected for
minimum sun exposure and to insure an adequate supply
of fresh air for the condenser. Avoid locations beneath
windows or between structures where normal operating
sounds may be objectionable. The condenser fans are
propeller type and are not suitable nor intended for use
with duct work in the condenser air stream.

On either rooftop or ground level installations, rubber
padding can be applied between the base rails of the unit
and its support to lessen the transmission of vibration.

Ground Level Locations

It is important that the units be installed on a substantial
base that will not settle. See Table 2 for unit weights.
Settling could cause strain on the refrigerant or water lines

resulting in leaks. A one piece concrete slab with footers
extended below the frost line is highly recommended.

USE SPREADER BARS

TYPICAL
RIGGING

FIG. 1 — UNIT HANDLING

Central Environmental Systems

APPROXIMATE REAR

CENTER OF GRAVITY (Coll End
of Unit)

e b g /

OUTLINE OF
UNIT BASE .

FRONT

(Compressor End CENTER

of Unit) OF GRAVITY
MODEL DIMENSIONS (IN.)

D E = LY

W1LC420| 118-5/8 | 86-7/8 | 43 | 46
W1LC530| 118-5/8 | 86-7/8 | 41 | 46
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Additionally, the slab should NOT be tied to the main
building foundations as noise due to vibration may be
transmitted.

For ground level installations, precautions should be taken
to protect the unit from tampering or to prevent injury to
unauthorized persons. Screws on access panels will prevent
casual tampering. However, further safety precautions such
as a fenced-in enclosure or locking devices on the panels
may be advisable. Check local authorities for safety
regulations.

Rooftop Locations

Choose a spot with adequate structural strength to safely
support the entire weight of the unit and service nel.
Care must be taken so as not to damage the roof. Consult
the building contractor or architect if the roof is bonded.
The unit must be mounted level on a minimum of two
beams. The beams should (1) be positioned perpendicular
to the roof joists, (2) extend beyond the dimensions of the
section to distribute the load of the roof, @ be capable of
supporting the weight of the unit and (4) itioned
parallel to the longer base rails of the unit Fparallel to
the shorter base rails of the unit as shown in Figure 2.

~E
\ FIELD-SUPPLIED
BEAMS
! DIMENSIONS (IN.)
D E P al| R
W1LC420 118-5/8 86-3/4 0 0| 7
W1LC530 118-5/8 86-3/4 30 70 | 78

FIG. 2 —SUPPORT BEAM LOCATIONS

CLEARANCES

The units must be installed with sufficient clearance for air
to enter the condenser coil and not be recirculated after
discharge. Sufficient clearance must also be provided for
service access. Refer to the unit illustration in Figure 5 for
minimum clearances.

TABLE 2 — PHYSICAL DATA

The area within the clearances and the area under the unit
must be kept clear of all obstructions that would impede
free air flow to the unit. In installations where low ambient
operation is intended and snow accumulation is expected,
additional unit height must be provided to insure full air
flow.

COMPRESSOR HOLD-DOWN NUTS

For shipping, the hold-down nuts are tightened, drawing the
compressor mounting feet down to the shipping stops.

CAUTION: Atter the unit is in its final position, remove the
com, hold-down nuts and shipping spacers.
Install rubber grommets (shipped in bag tied to
compressor). Replace hold-down nuts and tighten until
they begin to bind the rubber grommets. Continue to
tighten 1/2 turn. See Figure 3.

HOLD-DOWN NUT

INSTALL
RUBBER GROMMET

REMOVE
SHIPPING SPACER

LOCKNUT

LOCK WASHER /@\ CAP SCREW

FIG. 3 — COMPRESSOR HOLD-DOWN NUTS

DISCHARGE LINE HOLD-DOWN BRACKET

CAUTION: Do NOT remove the discharge line support
brackeis located within the compressor compartment. It
reduces vibration during unit operation.

CHILLED LIQUID PIPING

The cooler inlet and outlet liquid connections are 4 inch
nominal pipe size. The connections are made with grooved
ends designed to accept Victaulic® grooved pipe couplings
only. Remove the shipping caps and discard.

CAUTION: The liquid piping RETURNING to the
chiller MUST be attached to the cooler connection
CLOSEST to the compressor end of the unit. The
liquid piping LEAVING the cooler MUST be attached
to the cooler connection FURTHEST from the
compressor end of the unit. See Figure 5 for liquid
inlet and outlet connections.

Compressor1 Condenser . ] Unit
" - = Operating Capacity Waeight
Model | Nom. | No. | Stages Fans (Propeller) Fan Motors"C:;l o(;.‘,r)r.»per Tube-Aluminum Fin) Charge | Reduction [o}

Cap.  of | of | o|Dia|Pich|Nom.| | o |area| Rows nge f,‘gf Lbs. %) Lbs.

(Tons)| Cyl.| Cap. *| (In.)| (Deg.)| CFM (Frf | Deep| wide| (in) | In. (R-22) Ship.| Oper.
W1LC420
System 1] 20 4 2 3 16,050 300 )| 3 36 26 25,50 |3380] 3480
System 2] 20 4 2 3 24 | 30 16,050 a4 | 1075 300 | 3 36 am | 12 26 75,100
W1LC530
System 1] 20 4 2 3 14,400 250 | 4 30 26 20,40 |3720]| 3820
System 2§ 30 6 2 4 19,400 350 | 4 42 35 60,100

1Al compressors are semi-hermetic.
2 During low ambient conditions, one of the fan motors will operate at 450 RPM.

3These PSC motors are di
bearings and a 48 frame. Their rotation is clockwise when viewing the shaft end of the motor.

h
Y

d to the cond

fans and have inherent protection, ball
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The chilled liquid lines that are exposed to outdoor ambient
should be wrapped with supplemental heater cable and
insulated to protect against freeze-up during low ambient
periods and to prevent formation of condensation on lines
in warm humid climates. The unit provides electrical contact
closure when the outdoor ambient is low and cooler water
is not flowing to energize these supplemental heaters but
power must be supplied from a separate power source.
Refer to Field Wiring, Figure 4.

A water flow switch is installed on the leaving water
connection of the cooler. For proper operation, there should
be a straight horizontal run of at least 5 pipe diameters
down stream of the switch.

The chilled liquid piping system must be laid out so that
the circulating pump discharges into the cooler. Hand stop
valves are recommended for use in all lines to facilitate
servicing. Drain connections should be provided at all low
points to permit complete drainage of the cooler system
and piping. The cooler barrel is provided with a inch
drain connection on the bottom of the cooler and a 1/4 inch
air purge connection on the top of the cooler. A strainer (40
mesh) is recommended for use on the inlet to the cooler.

NOTE: When filling the piping system with liquid, purging
the system of air is essential for the unit to achieve ign
capacity. Be sure to slowly fill the system with liquid and to
open all purge connections in the system including the 14
inch connection on top of the cooler. Close all connections
after all air has been purged from the system.

As an aid to servicing, thermometers and pressure gauges
are recommended in the inlet and outlet water lines. A 14
inch plugged connection is provided on each connection for
the field to install these devices.

POWER WIRING '
5 T8

[o]
o

LW o
120 VOLT-1 PHASE OR 3 PHASE
240 VOLT-1 PHASE POWER SUPPLY WITH
POWER SUPPLY FOR FUSED DISCONNECT
FIELD-INSTALLED

WATER LINE HEATERS

1200 WATTS MAX)
ITH FUSED
DISCONNECT

SEE NAMEPLATE DATA
FOR AMPACITY AND
FUSE SIZE

CONTROL WIRING

JIrde
[A] B] c] G| H] K]46]48]48]48] 3TB

etgr?

FIELD-SUPPLIED PUMP
AUX. CONTACT (REQUIRED)

Pin
FIELD-SUPPLIED

DAY / NIGHT SWITCH
(REMOVE JUMPER J1 IF USED)

|
| S
FIELD-SUPPLIED

FREEZE ALARM
(10VA MAX)

u
FIELD-SUPPLIED
AUX. PUMP CONTACTOR OR
LOW WATER FLOW ALARM CIRCUIT
(10VA MAX)

FIG. 4 — FIELD-WIRING DIAGRAM
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ELECTRICAL WIRING

WARNING: All power and control wiring must be in
accordance with national and local electrical codes.

POWER WIRING

These units are designed for single point power source.
Check the available power and unit nameplate to see if the
voltages are the same. Run the necessary number of
properly sized wires to the unit. Provide a disconnect switch
and fusing as required. Route the conduit to the large
knockout located on the bottom of the electrical box.
Remove the plastic plug from the knockout and discard.
See Table 3 or 4 for electrical data.

The disconnect switch may be bolted to the side of the unit
but not to any of the removable panels; this would interfere
with access to the unit. Make sure that no refrigerant lines
or coils will be punctured when mounting the disconnect
switch, and note that it must be suitable for outdoor
installation.

CONTROL WIRING

All control wiring is connected to the field wiring terminal
block, 3TB, located in the bottom of the control box. A
more detailed description of operating controls is given in
the Operation Section.

WARNING: All control wiring is 120 volts single phase.
Properly sized and insulated wiring should be used.

An indoor room thermostat is not required to operate these
units. Each unit contains an automatic temperature control
which maintains a constant return liquid temperature to the
cooler. Several recommended and optional field hookups
are connected to the 3TB terminal strip. They are:

1. Chilled Water Pump Starting Circuit — terminals K and
H. (Recommended, not to be used for normal start)

2. Day/Night Switch Contacts for Cycling Unit On and Off
with Unit Pumpdown - terminals G and C. Remove
jumper J1. (Recommended)

3. Low Leaving Liquid Temperature Alarm — terminals B
and 48. (Optional)

4. Loss of Liquid Flow Alarm/Aux Pump Start — terminals
A and 48. (Optional)

MULTIPLE UNITS

For increased compressor protection and to reduce power
inrush at start-up on multiple chiller installations, provisions
must be made to prevent simultaneous start-up of two or
more units. Also, some method may be employed to
automatically cycle on or off one or more of the units to
permit more efficient operation at part load conditions.

WIRING TO EXTERNAL WATER LINE HEATERS

When the outdoor ambient drops below 36°F and there is
no water flow, a contact in the unit closes across terminals
W and L on the 2TB terminal block located in the bottom
of the control box. This contact closure may be used to
energize field installed heaters located on water lines to the
unit. (See Figure 4)

WARNING: The unit contact closure does NOT provide
power for the heaters. Single phase 120 or 240 volt
power must come from a separate, field installed fused
disconnect. Heater power must not exceed 1200 watts.

5
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TABLE 3 — ELECTRICAL DATA

: .3 4
: Compressors Condenser Fan Motors Unit | Max. | Min: Max.
Unit Model Ampa- | Fuse | Wire Wire
S— Power Supply | Qty.| RLA | LRA | Power Supply | HP | Qty} FLA | cty, |Size, | Size Lg.
(each) | Amps | Amps | (AWG) (Feet)
88.5 1 4 4.2 212@208
25] 208/230-360 | 2 | oach :ggh 208/230-1-60 |3/4 2 45 225 | 250 |0000 227@ 230
W1LC420A : L
443 214 4 2.3
46 460-3-60 2 |oachl eacn] 460-160 |3/4 2 25 114 125 2 374
1 |88.5|428' 5 v 4.2 226@208
il 25| 208/230-3-60 1 | 135 | 5652 208/230-1-60 |3/4 2 45 288 | 300 | 350 237@230
e 46 460-360 B iy i 460-160 |3/4 ” e 146 | 175 0 424
1 |67.5] 283 2 2.5
1250 Amps on part winding start. 3 Based on thres, 75°C insulated copper cond s in steel conduit.
2340 Amps on part winding start. 4 Based on a 3% voltage drop.
TABLE 4 —ELECTRICAL DATA (International Models)
. 3 4
f Compressors Condenser Fan Motors Unit | Max. | Min: Max.
Unit Model Ampa-| Fuse| Wire Wire
Designation FLA | city Size, | Size Lg.
Power Supply |Qty] RLA| LRA | Power Supply| HP| Qty. : %
OB S i y (each)j] Amps | Amps | (AWG)| (Feet)
38 |165' Ar|2:3 320@380
50 |380/415-3-50 | 2 |gach each | 380/415-1-50 |3/4 2 25 105 | 110 2 368@415
bl 52.1| 208 2 | 23
40 | 380360 | 2 |oaon|eacn| 460-160 (34|, | 55 | 135 [150 [ © 377
1 [38.0]165" 5 | 23 369@380
s 50 |380/415-3-50 1 le2.7| 2252 380/415-1-50 | 3/4 2 25 135 150 0 412@415
1 |52.1|208 5 2.3
40 | 380-3-60 1 |77.8 1307 460-1-60 3/4 > 25 170 | 200 00 357
1100 Amps on part winding start. 3 Based on thres, 75°C insulated copper conductors in steel conduit.
2150 Amps on part winding start. 4Based on a 3% voltage drop.

TABLE 5 - WATER SIDE PRESSURE DROP

W1LC420 W1LC530

GPM | PSIG | FEET GPM | PSIG| FEET
551122 4.9 701 ::2:4 49
60 | 25 5.8 75 | 2.4 5.6
65:1 29 6.7 80 | 2.7 6.4
70 | 33 76 85 | 341 e
7:< o R A 8.5 90 | 35 8.1
80 | 4.1 9.5 95 |- 3.9 9.0
85| 46 | 10.6 100 | 43 | 10.0
90 | 541 11.7 105 | 4.7 | 11.0
95 | 56 | 129 130 5.2 ]-12.1
100 | 6.1 14.1 115 | 6.7 | 13.2
105 | 6.7 | 154 120 | 6.2 | 144
110 | 7.3 | 16.8 125 | 6.7 | 156
11521 78 1183 130 | 7.3 | 169
120 | 8.6 | 19.9 1397~ 7.9 ] 182
125 | 93 | 215 140 | 85 | 19.6
145 | 9.1 | 21.0

150 | 9.7 | 225

155 | 10.4 | 24.0

6 Central Environmental Systems
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POWER WIRING
CONNECTION

LOCATION  ~|
(2-1/2 or 35/8)

2-1/8 1

FAN GUARDS
(Refer to Figure 6 for orientation of condenser fans).

’ _____ R B T AR G VT ]
'
CONDENSER COMPRESSOR ) 0
SECTION COMPARTMENT
:
ey

Gy i & : it —E"@
s
ol \ [o ] et 1 X
J = \ K \ ¥ M \
LiQuID LiQuiD COOLER
OUTLET INLET
L.H. SIDE VIEW ERONT VIEW
BASIC UNIT DIMENSIONS CLEARANCES
MODEL A B ¢ D E F G gigw 2346
W1LC420 | 127-1/4| 91-1/8 | 51-5/8 | 118-5/8 | 86-7/8| 22-1/2| 6-1/4 —TEET SDE 547
WI1LC530 | 127-1/4]1 91-1/81 55-5/81118-5/8 | 86-7/81 26 6-1/4 TRIGHT SIDE D47 *
TOP 120"
* One side only.
NOTE: Th within the cle hown ab
COOLER DIMENSIONS & WEIGHTS and area uen:r:r‘lhe ulrr\‘it n:ugt g’::ﬁ:f :Ie:r:f allove
COOLER WATER COOLER ?bs;tn::]tliotqa mthwouldjr:\peda free Alrl ﬂlov: o tr(n’e unit
UNIT 4~ QA" - CONNGA- 0 K- |-t M WEIGRTD). .2 et i oo o
(DiaxLg) (Inlet & Outlet) Oper. Dry height must be provided to insure full air flow.
WILGA20L . R A 13 [72-1/2112-7/8| 26| 8OO 700 All dimensions are in inches. The
"y 7 % ! y are
. WALCSIOL 10" X7 4 13 [72-1/2|12-7/8| 26| 800 | 700 subject to change without notice. Certified

* Nominal pipe size - victaulic type.

FIG. 5 — UNIT DIMENSIONS AND CLEARANCES

Central Environmental Systems

dimensions will be provided upon request.
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CHECKING THE SYSTEM PRIOR TO INITIAL
START UP

With the system piping and electrical wiring completed, the
unit is ready to have electrical power ap “gd Before
app(zing power, however, the following checks should be
made:

1. Compressor shippin% brackets have been removed and
rubber isolators installed.

2. The Return Liquid Temperature Control (TC) has been
adjusted to the desired Return Liquid Temperature and
Between Stage Differential.

3. The Freeze Control thermostat (FC) has been set to the
proper setting. (Factory setting is 36°F)

4. Fan blades rotate freely.
5. Clgr;pressor crankcase oil level shows 1/3 to 1/2 in sight
glass.

6. Suction, discharge and liquid line king valves, located in
the compressor section, are open. There are two
systems in these units and each system employs one
set of these valves.

CAUTION: Suction, discharge and liquid line valves
are shipped closed.

7. The power supply voltage is the same as the unit
nameplate voltage.

8. Proper fuses are in main disconnect power circuits.
APPLYING POWER TO THE UNIT

CAUTION: With the preceding steps oomFIeted, make sure
the DAY/NIGHT switch is in the NIGHT or
UNOCCUPIED position or the unit will start immediately
and compressor damage may occur.

1. (T)r;f main power disconnect switch may now be turned

CAUTION: Check to insure that the compressor
crankcase heaters are energized. Allow at least 24
hours warm-up to allow all liquid refrigerant to be
driven from the com, . After warm-up, the
crankcases should be warm to the touch.

2. Start the chilled water circulating pump. Assure that the
flow rate is approximately correct by checking the water

[I)_argfx.ge drop across the cooler with the data shown in

3. Check that the liquid freeze prevention thermostat (FC)
does not need to be reset. It may have tripped if the
unit was exposed to low outdoor temperatures during
shipment.

4. Turn the DAY/NIGHT switch to the DAY or OCCUPIED
position. If the water flow switch is closed, the unit will
start after the required time delays built into the control
circuit, provided the return liquid temperature is warm
and the temperature control (TC) is calling for cooling.

5. Allow the unit to operate, but be ready to stop the unit
should any unusual noise or other adverse condition
develop.

NOTE: Opening the DAY/NIGHT switch will only shut
the unit off after completion of the pumpdown cycle.
Turning OFF the main power supply will stop the
unit immediately.

6. To determine if the unit is operating properly, the
rehfer,icgggm subcooling and superheat should be
c :

OPERATION

SEQUENCE OF OPERATION

Aithough the o ion of Models W1LC420 and W1LC530
is similar, the #2 system of the W1LC420 is 20 tons while
the #2 system of the W1LC530 is 30 tons. The sequence of
operation that follows is for Model W1LC530.

NOTE 1: Figures in parentheses ( ) represent line numbers
on the unit wiring diagram shown in Figure 6.

NOTE 2: The contact opening and closing times for 50
hertz units are 6/5 of those listed for 60 hertz units.

System start-up and staging is controlled by the TC (81)
which is energized through the day-night switch (83),
optional field installed pump aux. contact (83), (81) and
WFS (81). The FC (81) opens below 36°F leaving water
temperature and closes above 42°F with manual reset. The
WFS (81) closes at water flow rates above 55 GPM. The TC
(81) is a solid state thermostat which maintains the desired
chilled (supply) liquid temperature by sensing and regulating
the return liquid temperature (see the ELECTRICAL
CONTROLS section). It employs an encapsulated thermistor
located in a well in the return liquid line.

COMPRESSOR NO. 1 OPERATION

When the first stage of the TC (81) calls for cooling:
1. Contact TC-1 (53) closes and energizes relay 16R (53).

2. Liquid line solenoid valve 1LLS (52) will be energized
through 16R-2 (52), and liquid refrigerant will flow to the
20 ton expansion valve.

3. Low pressure bypass/anti-short-cycle timer 1TR (38) will
be energized through 1HP (38), 18R-1 (38), 16R-1 (42),
1MP (40), 1LP (40) and 1TR-1 timer contact B2-B (39
and 38). This contact will remain closed for 150
seconds.

= Bg;e 1%&‘4"(53@'13&-1(5(04)2)"," '1'|\?8 &'b‘j‘fga'?%’ 1%954%2}"3
contact A-A1 (46 and 47). These contacts will remain
closed for 15 seconds. Once energized, 6R will remain
energized through its own 6R-2 contact (50) until 16R-1,
1MP or 1HP opens.

R SO R RIS ' T0sE) Bnorgyzed. fts
compressor contactor 1M (43), and condenser fan motor
contactor 5M (44) through contact 6R-1 (46) and timer
contact 2TR (40). The 1TR-2 contact A-A2 (46) will
remain closed for 135 seconds to bypass low pressure
control 1LP (40). If 1LP opens during this time period,
timer 1TR (38) will remain energized through contact
1R-3 (40).

enorgiang, SOl and B 186 miCaa Fars are
energized. Contact 1R-3 (40) will close to keep the No. 1
system operating after the 1TR-2 timer contact A-A2 (46)
opens, providing the low pressure control 1LP (40) is
satisfied. Contact 1R-1 (38) will close to keep the
condensing section operating after the first stage of the
TC is satisified. Contact 20R (30) opens to de-energize
compressor no.1 crankcase heater 1CCH (30) while the
COMpressor runs.

When the second stage of the TC (81) calls for cooling:
1. Contacts TC-3 (55) will close to energize relay 4R (55),
and condenser fan no. 2 will start up, providing the
temperature of the outdoor air is above the 45°F set

point of thermostat 2TH (19).

Central Environmental Systems




—

2. Contact TC4 (s%vill open tc de-energize compressor
solenoid valve 2SOL (56), and the 20 ton compressor
will operate at full capacity.

PART-WINDING START (SYSTEM #1)

208/230 and 380/415 volt compressors have two
contactors and include part winding start. On start-up,
timer 4TR (47) prevents contactor 2M (47) from being
energized until 1 second after contactor 1M (43) is
energized. This 1-second delay reduces the LRA of the
compressor substantially. Refer to the electrical data in
Table 3 or 4.

PUMPDOWN (SYSTEM #1)

When the compressor is running at part load and when the
liquid cooling requirement becomes satisfied, contact TC-1
53) will open to de-energize relay 16R (53). Contact 16R-2
52) will open to de-energize liquid line solenoid valve 1LLS
52), and no refrigerant will flow to the 20 ton side of the
cooler. Contact 16R-1 (42) will open but contact 1R-2 (40)
will keep the 20 ton compressor in operation until the low
side of the system is pumped out and low pressure control
1LP (40) opens to shut the No. 1 system down.

ANTI-SHORT CYCLING (SYSTEM #1)

When low pressure control 1LP (40) opens to de-energize
the 20 ton compressor and the condenser fans, relay 1R
(45) will also be de-energized. Timer 1TR (38) will now be
energized through contact 1R-1 (38) and its own contact
B1-B (38). 1TR timer will continue to run through this path
for 350 seconds before the 20 ton compressor can restart.

OIL FAILURE (SYSTEM #1)

If the oil to suction pressure differential drops below 14 psig
(+2), 1 OPA (41) in the oil pressure control will close and
energize timer 2TR (41). If this low pressure condition exists
for more than 90 seconds, 2TR contact (40) will open to
shut down the compressor and condenser fans.

HIGH PRESSURE LOCKOUT (SYSTEM #1)

If the 20 ton compressor discharge pressure exceeds 395
psig, 1HP (38) will open to shut down the compressor and
condenser fans. At the same time, lockout relay 18R (42)
will energize and hold itself in through its own 18R-2 (44)
contact. Contact 18R-1 |538) opens and prevents the unit
from restarting when 1HP (38) closes. unit can be reset
by momentarily opening the unit disconnect switch provided
1HP (38) has closed. After reset, the unit will start in 350
seconds provided there is a call for cooling.

COMPRESSOR NO. 2 OPERATION

When the third stage of the TC (81) calls for cooling:
1. Contact TC-5 (72) closes and energizes relay 17R (72).

2. Liquid line solenoid valve 2LLS (71) for pumpdown will
be energized through 17R-2 (71), and liquid refrigerant
will flow to the 30 ton expansion valve.

3. Low pressure bypass/anti-short-cycle timer 5TR (58) will
be energized through 3HP (58), 19R-1 (58), 17R-1 (62),
2MP (60), 2LP (60) and 5TR-1 timer contact B2-B (59
and 58). This contact will remain closed for 150
seconds.

4. Time circuit relay 14R (70) will be energized through
3HP(58), 19R-1 (58), 177R-1 (62), 2MP (60), and 5TR-2
timer contact A-A1 (66 and 67). These contacts will
remain closed for 15 seconds. Once energized, 14R will
remain energized through its own 14R-2 contact (70)
until 17R-1, 2MP or 2HP opens.

Central Environmental Systems
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Fifteen seconds after timer 5TR (58) is energized, its
1TR-2 contact A-A2 (66) will close to energize
compressor contactor 3M (63), and condenser fan motor
contactor 6M é84) throuabﬁcomact 14R—_1Aé6626anq timer
contact 6TR (60). The -2 contact A-A2 (66) will
remain closed for 135 seconds to bypass low pressure
control 2LP (60). If 2LP opens during this time period,

timer 5TR (58) will remain energized through contact
7R-3 (60).

When the compressor and condenser fan contactors are
energized, relays 7R FSGS) and 21R (66) will also be
energized. Contact 7R-3'(60) will close to keep the No.
2 em operauirég after the 5TR-2 timer contact A-A2
(66) opens, Ergv ing the low pressure control 2LP (60)
is satisfied. Contact 7R-2 (60) will close to keep the
congiensm% section operating after the third stage of the
TC is satistied.

When the forth stage of the TC (81) calls for cooling:

1. Contacts TC-7 (55) will close to energize relays 11R (74)
and 12R (75).

2. When relay 11R is energized condenser fan no. 5 will
start up — providing the temperature of the outdoor air
is above the 45°F set point of thermostat 4TH (20).
When relay 12R closes, condenser fan no. 6 will start.
Note, if the temperature of the O.D. air is above the 75
°F set point of 5TH (25), condenser fan no. 6 will
already be in operation.

3. Contact TC -8 (77) will open to de-energize
compressor solenoid valves 4SOL and 5SOL and the
30 ton compressor will operate at full capacity.

PART-WINDING START (SYSTEM #2)

208/230 and 380/415 volt compressors have two
contactors and include part winding start. On start-up,
timer 8TR (67) prevents contactor 4M (67) from being
energized until 1 second after contactor 3M (63) is
energized. This 1-second delay reduces the LRA of the
compressor substantially. Refer to the electrical data in
Table 3 or 4.

PUMPDOWN (SYSTEM #2)

When compressor 2 is running at part load and when the
third stage of the TC (81) becomes satisfied, contact TC-5

) will open and de-energize relay 17R (72). Contact 17R-2

) will open to de-energize liquid line solenoid valve 2LLS

), and no refrigerant will flow to the 30 ton side of the
cooler. Contact 17R-1 (62) will open but contact 7R-2 (60)
will keep the 30 ton compressor in operation until the low
side of the system is pumped out and low pressure control
2LP (60) opens to shut the unit down.

ANTI-SHORT CYCLING (SYSTEM #2)

When low pressure control 2LP (60) opens to de-energize
the 30 ton compressor and the condenser fans, relay 7R
(65) will also be de-energized. Timer 5TR (58) will now be
energized through contact 7R-1 (58) and its own contact
B1-B (58). 7TR timer will continue to run through this path
for 350 seconds before the 30 ton compressor can restart.

OIL FAILURE (SYSTEM#2)

If the oil to suction pressure differential drops below 14 psig
(+2), 2 OPA (61) in the oil pressure control will close and
energize timer 6TR (61). If this low pressure condition exists
for more than 90 seconds, 6TR contact (60) will open to
shut down the compressor and condenser fans.




ot

(AHVLNIW313 0£SO1EM) WYHOVIA ONIHIM LINN — 9 D4

SWlSAS [BjuUSWUOIIAUT [BAUSD

FIELD INST, 4
WATER LINE HEATERS i .
1200 WATT MAX. ' '
| -t ] POWER SUPPLY POMER
. | 208/730.460-3-60 o400
2 i il \ 00/415-3-0 N
i [ 4 USE COPPER COMDUCTORS ONLY
S A
)- . 1
RS e -t 4 CONPR_NOTOR NO. 2 i
G 208/230V. 8 380/415,415V. UNITS 5 L
IR RELAY, COOLING ST STAGE, SYSTEM NO. I. ¢
3R RELAY. CONTROL COND. FAN NO. 3
4R RELAY, CONTROL COND. FAN NO. 2 7
6R  RELAY, COOLING IST STAGE TIMING CIRCUIT 8
7R RELAY. COOLING 3RD STAGE. SYSTEN NO. 2.
9
IDR -~ RELAY. CONTROL COND. FAN NO.T
IIR  RELAY. CONTROL COID. FAN NO.5 10
12R  RELAY, CONTROL COND. FAN NO.
4R RELAY. COOLING SRD STAGE TikiNe CIRCUIT 1
ISR RELAY, FIELD AUX. HEAT
IGR - RELAY. IST STAGE COOLING8 SYSTEM NO.| PUNPDOWN 12
IR 3RD STAGE COOLING,B SYSTEM NO.2 PUMPDOWN
ER  RELAY. HP LOCKOUT'SYSTEM NO | 13
19R  RELAY OUT SYSTEN NO
30R 'RELAT. CRANKCASE HEATER, CONBR. NO.| 1+
2R RELAY, CRANKCASE HEATER, COMPR. NO.2
TC  WATER TEMP. CONTROLLER. ADJUSTABLE SET POINT 15
TC- 18T STAGE 40D PUNPDOWN CONTACT
C-3 2ND. STAGE COND. F 16
TER 30 STACE COMPRESEOR L0 Loanms CONTACT. PRI
TC-§ 3RD STAGE AND PUMPOOWN 14
TE-7 7% STAGE CONDENSER AN CONTACT 39 4
IC-8 4TH STAGE COMPRESSOR LOADING CONTACT T 18
FC L; WATER FREEZE (WANUAL RESET) P12 48
RISE 42°F :z-r,r FALLS 38°F &2 - . 19
oy L L B T TER Lo 208/230-3-80 TRANSFORMER %
T CYCLE- SYSTEM NO.I DETAIL "A"
ZIR | TIMER. G.P'90 SEC 3 I3 SEC COMPR. NO.I JEIAL A 2
3T RELAY. . 10 SEC ¢ 20% -COND. FAN HO.3
4TR  RELAY. T.D. | SEC  20% -P.T.WDG. 22
STaRY CONPR. NG| (SEE NOTE 9)
STR  TIMER, LP. BY-PASS & ANTI-SHORT -
CYCLE- SYSTEM NO.
6TR _ TIVER. 0.P. 90 SEC 4 15 SEC- COMPR. HO.2 24
TIR.  RELAY, T.0. i0 SEC & 20% COND. FAN H0.7
TR RELAY. T0. | SEC 2 20% 5.7, WG, 2
START SYSTEM NO.2 (SEE NOTE N0.9) {
CONTROL, THERMO. OPEN 65°F 46°: 400-3-50 mmronn L
CLOSE T5°F 16°F iy
2TH  CONTROL, THERMO. OPEN 43°F46: DETAIL "B* seemoTEN 27
e AL =il U8
CONTROL, THERMO. OPEN 65°F 5° 28
CLOSE 73°F $6°F
CONTROL. MO. OPEN 43°F 16°F: 20
CLOSE 5397 sget
5TH  CONTROL, THERMD. OPEN 75°F 48°F: 30
CLOSE ael'r 45°F
CONTROL, THERMO. COOLER HEATER 3
N 46°F & 4°F, OLO!ZSI'FiQ’F
g fords sel k) : =
380-3-50 TRANSFORMER
i CONTRGL Lp- OPEN 30 Pmr "
CLOSE 35 F3la STS TEW o DETAIL *C" =
2P EENTROL. LP DPEN 30 P?‘I.Gx 34
P CONTROL. b OPEN 385 Poie 38
CLOSE 310 PSIG ~-SYSTEM NO.I
2HP  CONTROL. H.P. OPEN 222 4 I7 P8I Ty
CLOSE 10 + 7 PSIG -SYSTEM NO.I
3HP | CONTROL. W.P. OPEN 393 PSIG: ¥
CLOSE 3i0 PSIC -SYSTE
4HP oL WP, OPEN 222 %17 PS8 8
ISE 180 2 7 PSIG -$YSTEM H0.2
IRES RESIS RE COMPR. NO.| 415-3-50 TRANSFORMER »n
anes nesmon OIL PRESSURE CONPR_N0.2 DETAIL D"
HEATER, CRANKCASE CONPRESSOR NO | 100 WATTS) L 40
ANCASE COUBRESSOR N 2 1100 WATTS)
HTR  HEATER, WATER COOLER (280 WATTS) 4
M CONTACTOR, COWPR. HO.I @2
24 CONTACTOR. COMPR. NO.| (SEE NOTE 9)
M COITACTOR CONPR. NO.2 43
N | CONTACTOR. COMPR. »oz 2 (8E€ NOTE 9)
SN CONTACTOR. ORS 44
8 CONTACTOR. COMD. FAN MOTORS
ICH  CHOKE COIL. COND. FAN NO. 4
2CH  CHOKE COIL, COND. FAN NO.7
2501 SOLENOID, VALVE 2ND srm 4
4S0L SOLENOID, VALVE 4TH STA
sS0L soLcnouL VALE 474 STAGE a7
LLS | SOLENOID, VALVE LIQUID LikE
28 SOLENDID_VALYE LI, LINE SYSTEM Mo 2 g
4
50
5|
52
53

FIELD POWER SUPPLY
FOR WATER LINE HEATERS
120¥. OR 240V. SINGLE PHASE

cm.lnom“a NO. ¢
208/230V.,380/413V. UNITS
1L}

ACN-S0°04S
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I0P CONTROL, OIL PRESSURE -COMPR. NO.|
20P CONTROL. OIL PRESSURE -COMPR. NO.2
IDPA SWITCH, O0.P. CLOSE !El.(‘ln!‘i!:

1
20PA !'ITCH‘ 0.P. CLOSE 8-10 PSI:
4 P! AL

NTI.
I-3FU FUSE, nuu. ELEMENT (SEE CHART)
4,7FU FUSE. TRANSFORMER PRI [SEE CHART)

SFU _ FUSE, CONTROL CIRCUIT {SEE CHART)
|-7RC CAPACITOR, RUN FAN
IT  TRANSFORMER, CONTROL CIRCUIT 300VA

g ITB TERMINAL BLOCK POWER SUPPLY
2TB TERNINAL BLOCK WATER LINE HEATERS

O 478 6 STB TERMINAL BLOCK
CONTROL CIRCUIT 120V
& 3TB TERNINAL BLOCK, l20V FIELD WIRING
—_—FACTQRV iRIN

FIELD W NI
® DpoT IIIJICATES TERHINAL NEAREST GROUND

!‘l HOKE COIL CHART {CH & 2CH) |

0 p . NPUT YO '.‘.' FUSE 480 | 3807413
SRR T e
LRED 1240 - 230 1 474 -300 1 420 - 440 | J!Eu 1+ %

k

N i I,'#!i
8) [ OPEN ] /// Y
NN //-iE_
Q) A PEN 77772222722
P77 PN |

3 150 500

HE
PLIANCE MUST BE REMOVED, I)!T BE REPLACED WITH
TYPE APW Qg‘C WIRE g‘l TS E°

5. THR THIS UIIT ME PROTECTED
. WKR PRIuMAlV SINGLE PMASE COPIJ‘T ONS.
UNIT Pﬂﬂ SUPPL FU Sl E
7. WHEN DAY/NIGHT REMOVE JUMPER JI
8. Siﬁ INSTALUTION'MSJ‘RUCTIONS FOR ADJUSTMENT
5. llﬂs 4TR 8 8TR AND CONTACTORS 2M B 4M USED WITH
ZOB/I!OV-GO HZ AND 3B0/4I5V-50HZ UNITS ONLY.
10. IT TRANSFORMER (! Al
own WIRED FOR 480-3-6i
OR 208/230-3-80 SEE DETAIL *A"
ron 380/415-3-30
SEE DETAIL *B* AND NOTE II.
N IF LOCAL VOLTASE IS 380 YOLTS
REWIRE DETAIL *8* TO DETAIL *C
IF_LOCAL VOLTAGE IS 43

3 T3
REWIRE DETAIL "B* TO DETAIL 0"

IISEEIOTET A

ACN-S0°0LS
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HIGH PRESSURE LOCKOUT (SYSTEM #2)

If the 30 ton compressor discharge pressure exceeds 395
psig, 3HP (58) will open to shut down the compressor and
condenser fans. At the same time, lockout relay 19R (62)
will energize and hold itself in through its own 19R-2 (64)
contact. Contact 19R-1 (58) opens and prevents the unit
from restarting when 3HP (58) closes. The unit can be
reset by momentarily opening the unit disconnect switch
provided 3HP (58) has closed. After reset, the unit will start
in 350 seconds provided there is a call for cooling.

WATER COOLER FREEZE PREVENTION

Off-cycle cooler freeze protection is provided when liquid is
not flowing to the cooler and the outdoor ambient is low.
Under these conditions, water flow switch contact WFS (81)
is relaxed, and the cooler heater HTR (86) and 15R (87)
relay are energized through the 7TH (86) thermostat which
closes below 36°F. The cooler heater is a pad type heater
fixed to the cooler under the insulation. The 15R contact (3)
closes to energize field installed water line heaters. The
power for these heaters comes from a separate disconnect
switch. See Figure 4.

COMPRESSOR MOTOR PROTECTION SYSTEM

The solid state motor protection system consists of a solid
state overload protector module and three sensors
embedded in the compressor motor windings. The sensors
are connected to the solid state overload protector module
1MP and 2MP. Refer to the wiring label on the inside of the
compressor terminal box cover. This system provides 2
minute offtime delay before the compressor can restart.

CONDENSER FAN MOTOR CONTROL

Condenser fans motors cycle with the temperature of the
outdoor air o maintain sufficient head pressure for stable
operation over a wide range of conditions. One condenser
fan motor per compressor can operate at a reduced speed
without overheating. Motor speed is reduced from 1075 to
450 RPM when the discharge pressure of a system drops
below 180 psig. The motors will return to full speed when
the pressure rises above 222 psig. This speed reduction is
accomplished by using a choke coil to reduce the voltage
to the motor. 10 second time delay relays are included in
the control circuit so these motors will always start at high
speed. Refer to Figure 7.

NO.2 | NoO.1
SYSTEM |SYSTEM

65° AMB. —‘ .——i—ss AMB.

45° AMB. & __@ ‘ 45° AMB. &
COMPR. CAP. COMPR. CAP.

2 SPEEDHH‘I.—~ 2 SPEED
l
|

W1LC420

FIG. 7 — CONDENSER FANS ORIENTATION
12

EXAMPLE - W1LC420

NO. 1 (20-TON) SYSTEM - Under 65°F, the no. 1
condenser fan will shut off. Under 45°F, the no. 2
condenser fan will shut off. At 1/2 capacity, the no. 2
condenser fan will shut off. When the discharge pressure
drops below 180 psig, high pressure control 2HP will
close to energize relay 3R. When contact 3R - 1 opens
and contact 3R -2 closes, condenser fan no. 3 will be
powered through choke coil 1CH and its speed will drop
to 450 RPM. Timer 3TR will remain open 10 seconds
after start-up so condenser fan no. 3 will always start at

high speed.

NO. 2 (20-TON) SYSTEM - Under 65°F, the no. 4
condenser fan will shut off. Under 45°F, the no. 5
condenser fan will shut off. At 1/2 capacity, the no. 5
condenser fan will shut off. When the discharge pressure
drops below 180 psig, high pressure control 4HP will
close to energize relay 10R. When contact 10R — 1 opens
and contact 10R - 2 closes, condenser fan no. 6 will be
powered through choke coil 2CH and its speed will drop
to 450 RPM. Timer 7TR will remain open 10 seconds
after start-up so condenser fan no. 6 will always start at
high speed.

EXAMPLE - W1LC530

NO. 1 (20-TON) SYSTEM - Under 65°F, the no. 1
condenser fan will shut off. Under 45°F, the no. 2
condenser fan will shut off. At 1/2 capacity, the no. 2
condenser fan will shut off. When the discharge pressure
drops below 180 psig, high pressure control 2HP (49) will
close to energize relay 3R (49). When contact 3R -1 (26)
opens and contact 3R -2 (28) closes, condenser fan no.
3 will be powered through choke coil 1CH (28) and its
speed will drop to 450 RPM. Timer 3TR (49) will remain
open 10 seconds after start-up so condenser fan no. 3
will always start at high speed.

NO. 2 (30 - TON) SYSTEM - Under 65°F, the no. 4
condenser fan will shut off. Under 45°F, the no. 5
condenser fan will shut off. At 1/3 capacity, the no. 5
condenser fan will shut off and the no. 6 condenser fan
will shut off if the ambient temperature is below 75°F.
When the discharge pressure drops below 180 psig, high
pressure control 4HP (69) will close to energize relay
10R (69). When contact 10R - 1 (26) opens and contact
10R -2 (28) closes, condenser fan no. 7 will be powered
through choke coil 2CH (28) and its speed will drop to
450 RPM. Timer 7TR (69) will remain open 10 seconds
after start-up so condenser fan no. 7 will always start at
high speed.

NO.2  |NO.1
SYSTEM | SYSTEM

45° AMB. & |
COMP. CAP.

|
C ! »65" AMB.
75° AMB.OR | | 5)|

COMPR. CAP. | 45° AMB. &

‘ l@‘ COMPR. CAP,

l

|

[

risen () (2
— 2 SPEED

65° AMB.
W1LC530
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ELECTRIC CONTROLS
RETURN LIQUID TEMPERATURE CONTROL (TC)

The YORK model TC-6A return liquid temperature control is
a 4 stage solid state thermostat that maintains the desired
chilled liquid temperature by sensing and regulating the
liquid temperature returning to the cooler. The control is
mounted in the compressor compartment, to the left of the
main control box in front of the system 2 compressor. The
return water temperature is sensed by a thermistor
(SENSOR) located in the return liquid line. lts resistance
varies with changes in return liquid temperature. Changes
in the thermistor resistance are interpreted by the controller
and are amplified to energize output relay contacts. The
circuitry is such that the controller shuts down the
compressor in the event the thermistor is disconnected or
accidentally cut. The return water temperature is adjustable
between 4°F and 70°F. This adjustable range is much
greater than applicable to this chiller. See Table 1 for
limitations in leaving liquid temperatures. The Between
Stage Differential is adjustable between 1°F and 3.75°F.

On both the W1LC420 and 530, the control is factory
adjusted to 54°F Return Liquid Temperature with the
Between Stage Differential set at 25°F which results in a
44°F (10° Range) leaving liquid temperature at nominal
conditions. Check that these settings are still correct or
change the setting as required but do not exceed the
application limitations in Table 1.

If the factory temperature control settings which provide
44°F leaving liquid temperature with a 10°F liquid
temperature range are not desired for the W1LC420 or 530
installation, the required leaving liquid temperature and
liquid temperature range must be specified before the new
temperature control settings can be determined. To
determine the Between Stage Differential setpoint on the
temperature control for the W1LC420/530, divide the
specified range by 4. The Return Liquid Temperature
setpoint on the control is calculated by adding the specified
liquid temperature range to the specified leaving liquid
temperature.

EXAMPLE:

(W1LC420/530) Specified 45°F leaving liquid temperature
with an 8°F liquid temperature range.

Calculate Between Stage Differential Setpoint.
8F - 4 = 2F

Calculate Return Liquid Temperature Setpoint.
45°F + 8°F = 53°F

As an example of how the TC-6A control works in
application, consider the W1LC420 chiller with the control
set to maintain a 54°F return water temperature with a
25°F Between Stage Differential. The flow rate is set to 24
GPM/measured TON (10°F range), and the working fluid is
water. The W1LC420 is a 4 stage machine with stages at

Central Environmental Systems
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25%, 50%, 75%, and 100% capacity. All temperatures
considered are for a TC-6A control and thermistor working
at design conditions. Allowable tolerances could change the
actuation temperatures by +1.25°F.

With the RETURN water temperature to the cooler rising
due to increasing cooling load for the application, the No. 1
compressor will start at part load when the RETURN water
temperature reaches 47.75°F. The LEAVING water
temperature will quickly drop to 45.25°F. If the cooling load
continues to increase, the No. 1 compressor will be fully
loaded by the controller when the RETURN water
temperature reaches 50.25°F. With increasing load, the
controller will start the No. 2 compressor at 52.75 °F
RETURN water temperature and fully load it at 55.25 °F.
Under increasing load, the minimum LEAVING water
temperature will be 45.25 °F and the maximum 47.75 °F.
As the demand for cooling load decreases, the controller
will unload compressor stages in reverse order to the way
they were loaded at 52.75, 50.25, 47.75 and 45.25°F
RETURN water temperature. During decreasing load, the
minimum LEAVING water temperature will be 42.75°F and
the maximum 45.25°F.

EREEZE CONTROL PREVENTION THERMOSTAT (EC)

The leaving liquid freeze prevention thermostat is designed
to prevent the liquid temperature in the cooler from
dropping below the freezing point of the fluid while the unit
is running.

CAUTION: Freezing fluid in the cooler can cause damage
which can lead to total replacement of the cooler.

If the temperature of the liquid leaving the cooler drops
below its set point, the control shuts the compressor down
with a pumpdown cycle. The control must be manually
reset when the bulb temperature rises to 6°F above the
setpoint cutout temperature. The body of the control is in
the compressor compartment attached to the left hand side
of the control box. The sensing bulb is the capillary type
located in a well in the leaving water connection at the far
end of the cooler. This is a cross ambient sensing device
that is not effected by changes in ambient temperature.

The freeze control is factory set to shut down the unit at
36°F (+2) and is manually reset when the bulb temperature
reaches 42°F. This setting is for a working liquid of pure
water and many light brine applications. In heavy brine
applications, the control may be field adjusted using the
adjustment screw at the top of the control.

CAUTION: It is recommended that the adjusted cutout
temperature be at least 4°F above the freezing point of
the fluid. In no brine application should the setpoint be
adjusted below 30°F.

If during delivery to the job site or during non-opera-
tional periods when the ambient temperature of the
freeze control bulb drops below 36°F, the freeze control
may have tripped and needs to be manually reset
before the unit will start.

13




570.05-N2Y

MAINTENANCE
GENERAL lubricated and sealed ball bearings, requiring no ‘
It is good practice to include the WILC chiller in the routine R—

schedule of daily or weekly operational checks. This should
include but not be limited to checking compressor
crankcase oil level, checking refrigerant liquid line sight
glass for proper charge and signs of moisture, and
checking for obstructions on the condenser coil such as
leaves or paper that would reduce normal air flow.

WARNING: Prior to performing any service or maintenance,
disconnect all electrical power to the unit.

CLEANING CONDENSER SURFACE

Dirt should not be allowed to accumulate on the condenser
coils. The underside of the coils will collect dirt and other
foreign matter first. Cleaning should be as often as
necessary to keep the condenser coils clean. Use a brush,
vacuum cleaner attachment, or other suitable means. Take
care so as not to damage or bend the condenser fins.

LUBRICATING FAN MOTORS
The condenser fan motors are equipped with factory

COMPRESSOR REPLACEMENT

Obtain replacement compressors or parts from your local
Copeland Wholesaler. See Instruction Form 55.72-RD2.2 for
replacement compressor reference data.

SECURE OWNER’S APPROVAL

WHEN THE SYSTEM IS FUNCTIONING PROPERLY,
EXPLAIN THE OPERATION OF THE UNIT TO THE
OWNER OR DESIGNATED REPRESENTATIVE. EXPLAIN
THE FUNCTION OF THE LOCKOUT PROTECTION
FEATURES AND HOW TO RESET THEM. SHOW HIM
THE LOCATION OF ALL DISCONNECT SWITCHES.
INSTRUCT HIM HOW TO STOP AND START THE UNIT.

BE SURE THE WARRANTY REGISTRATION CARD HAS
BEEN FILLED OUT AND RETURNED TO THE FACTORY.

Central Environmental Systems
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