Table 5 — Wet Coil Air Delivery*
(Deduct 10 percent for 208 Volt Operation)

EXTERNAL STATIC PRESSURE (in. W.C.)
UNIT SIZE SPEED TAP AIR DELIVERY? 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
1 SCFM 965 818 77 731 670 617 563 489 451 391
024 2 SCFM 1003 921 890 850 809 756 700 659 597 539
3 SCFM 1103 1068 1034 996 962 930 892 821 791 742
1 SCFM 1052 1018 984 943 914 879 833 795 732 678
030 2 SCFM 1141 1107 1069 1036 1006 974 932 899 856 784
3 SCFM 1246 1213 1181 1144 1108 1078 1043 1015 973 931
1 SCFM 1281 1225 1178 1142 1098 1053 1008 935 878 840
036 2 SCFM 1359 1321 1278 1236 1201 1160 1109 1068 992 941
3 SCFM 1476 1441 1403 1366 1323 1289 1245 1201 1159 1117
1 SCFM 1453 1408 1373 1337 1295 1255 1215 1177 1134 1068
042 2 SCFM 1544 1507 1475 1436 1397 1359 1326 1290 1246 1201
3 SCFM 1614 1575 1542 1509 1467 1430 1395 1358 1323 1267
1 SCFM 1657 1625 1590 1554 1517 1486 1448 1417 1381 1340
048 2 SCFM 1707 1673 1644 1614 1586 1549 1515 1479 1449 1407
3 SCFM 1931 1900 1870 1840 1809 1778 1749 1714 1683 1646
1 SCFM 1931 1881 1833 1787 1746 1698 1670 1622 1577 1514
060 2 SCFM 2038 1994 1935 1894 1851 1811 1774 1738 1691 1648
3 SCFM 2144 2113 2052 2001 1974 1928 1898 1860 1824 1773

*Air delivery values are based on operating voltage of 230v, wet coil, without filter or electric heater. Deduct filter and electric heater pressure drops to obtain

static pressure available for ducting.
NOTES:

1. Do not operate the unit at a cooling airflow that is less than 350 cfm for each 12,000 Btuh of rated cooling capacity. Evaporator coil frosting may occur at air-

flows below this point.
2. Standard Cubic Feet per Minute.

CONTINUOUS FAN

With the continuous Indoor fan option selected on the thermostat,
G is continuously energized. The continuous fan speed will be the
same as the cooling fan speed.

ELECTRIC RESISTANCE HEATING

If accessory electric heaters are installed, the thermostat energizes
W, which energizes the heater relay and in turn energizes the
electric heaters. The thermostat terminal G must be energized
which starts the indoor-fan motor. If the heaters are staged, W2 is
energized when the second stage of heating is required. When the
need for heating is satisfied, the heater and IFM are de-energized.

MAINTENANCE

To ensure continuing high performance, and to minimize the
possibility of premature equipment failure, periodic maintenance
must be performed on this equipment. This cooling unit should be
inspected at least once each year by a qualified service person. To
troubleshoot unit, refer to Table 8, Troubleshooting Chart.

NOTE TO EQUIPMENT OWNER: Consult your local dealer
about the availability of a maintenance contract.

A WARNING

PERSONAL
HAZARD

Failure to follow this warning could result in personal
injury or death and possible unit component damage.

INJURY AND UNIT DAMAGE

The ability to properly perform maintenance on this
equipment requires certain expertise, mechanical skills,
tools and equipment. If you do not possess these, do not
attempt to perform any maintenance on this equipment,
other than those procedures recommended in the Owner’s
Manual.

A WARNING

ELECTRICAL SHOCK HAZARD

Failure to follow this warning could result in personal
injury or death.

1. Turn off electrical power to the unit and install lockout
tag before performing any maintenance or service on this
unit.

2. Use extreme caution when removing panels and parts.

3. Never place anything combustible either on or in contact
with the unit.

A  CAUTION

UNIT OPERATION HAZARD

Failure to follow this caution may result in equipment
damage or improper operation.

Errors made when reconnecting wires may cause improper
and dangerous operation. Label all wires prior to
disconnecting when servicing.

The minimum maintenance requirements for this equipment are as
follows:

1. Inspect air filter(s) each month. Clean or replace when
necessary.

2. Inspect indoor coil, drain pan, and condensate drain each
cooling season for cleanliness. Clean when necessary.

3. Inspect blower motor and wheel for cleanliness each
cooling season. Clean when necessary.

4. Check electrical connections for tightness and controls for
proper operation each cooling season. Service when
necessary.

5. Ensure electric wires are not in contact with refrigerant
tubing or sharp metal edges.

42601170701
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Air Filter

IMPORTANT: Never operate the unit without a suitable air filter
in the return-air duct system. Always replace the filter with the
same dimensional size and type as originally installed. See Table 1
for recommended filter sizes.

Inspect air filter(s) at least once each month and replace
(throwaway-type) or clean (cleanable-type) at least twice during
each cooling season and twice during the heating season if electric
heat is installed, or whenever the filter becomes clogged with dust
and lint.

Unit Top Removal

NOTE: When performing maintenance or service procedures that
require removal of the unit top, be sure to perform all of the routine
maintenance procedures that require top removal, including coil
inspection and cleaning, and condensate drain pan inspection and
cleaning.

ELECTRICAL SHOCK HAZARD

Failure to follow this warning could result in personal
injury or death.

Disconnect electrical power, and install lockout tag to the
unit before removing top.

Only qualified service personnel should perform maintenance and
service procedures that require unit top removal.

Refer to the following top removal procedures:
1. Unplug all three wires from the outdoor fan motor.
2. Remove screws on unit top cover flange. (Save all screws.)

3. Lift top from unit carefully. Set top on edge and make sure
that top is supported by unit side that is opposite duct (or
plenum) side.

4. Carefully replace and secure unit top to unit, using screws
removed in Steps 1 and 2, when maintenance and/or service
procedures are completed.

Indoor Blower and Motor

NOTE: All motors are pre-lubricated. Do not attempt to lubricate
these motors.

For longer life, operating economy, and continuing efficiency,
clean accumulated dirt and grease from the blower wheel and
motor annually.

A WARNING

ELECTRICAL SHOCK HAZARD

Failure to follow this warning could result in personal
injury or death.

Disconnect electrical power, and install lockout tag to the
unit before cleaning and lubricating the blower motor and
wheel.

To clean the blower wheel:

1. Remove the blower housing:

a. Remove the screws on the external side of the duct
panel that fasten the housing to the duct panel assembly.

b. Remove the side access panel and unscrew the
mounting bracket that fastens the blower housing to the
internal partition panel of the control box assembly.

c. Make sure that the blower housing is supported by hand
before completely removing the mounting bracket.

d. Slide the blower housing from the rails of the duct panel
and place it outside the unit.

2. Remove the blower wheel from the housing:

a. Loosen the set screw which secures the wheel to the
motor shaft.

b. Loosen the three mounting legs of the motor by
removing the bolts that fasten the mounting legs to the
housing.

c. Slide out the motor assembly (motor, belly band and the
3 mounting legs) from the hub of the wheel.

d. Remove the filler panel at the discharge end of the
blower housing by removing the two screws that fasten
it to the housing.

e. Ensure proper reassembly by marking wheel orientation.
Remove the wheel from the housing.

3. Remove the caked on dirt from the wheel and the motor
using a brush.

4. Remove lint and dirt accumulations from the wheel and
housing with a vacuum cleaner, using a soft brush
attachment.

5. Remove grease and oil with a mild solvent.

6. Reassemble
a. Slip the wheel back in the housing with the hub set

screw parented in the correct direction.

b. Install the filler panel.

c. Reinsert the motor assembly in the wheel hub and align
the mounting legs with the housing mounting hold
locations.

d. Tighten the mounting bolts to fasten the motor assembly
with the housing.

e. Center the wheel in the housing by sliding it, align the
flat end of the shaft with the set screw and tighten the
set screw.

f. Slide back the blower housing into the mounting rails in
the duct panel and install the mounting bracket back in
its position.

g. Install the screws on the external side of the duct panel
to fasten duct panel with the housing.

h. Replace the side access panel.
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Table 6 — Filter Pressure Drop (IN. W.C.)

FILTER SIZE CFM
in. (mm) 500 | 600 | 700 | 800 | 900 | 1000 | 1100 | 1200 | 1300 | 1400 | 1500 | 1600 | 1700 | 1800 | 1900 | 2000 | 2100 | 2200
20X20X1
(508X508X25) | 005 | 007 | 008 | 010 | 0.12 | 0.13 | 0.14 | 015 | — — — — — — — — — —
20X24X1
(508X610x25) — — — | 008 | 009 | 010 | 011 | 0.13 | 0.14 | 0.15 | 0.16 | — — — — — — —
24X30X1
(610X762x25) — — — | 004 | 005 | 006 | 007 | 0.07 | 0.08 | 0.09 |0.10 | — — — — — — —
24X36X1
(610X914X25) — — — — — — — | 006 | 007 | 007 | 0.08 | 0.09 | 0.09 | 0.10 | 0.11 | 0.12 | 0.13 | 0.14
Table 7 — Accessory Electric Heat Pressure Drop (IN. W.C.)
CFM
HEATER kW
800 1000 1200 1400 1600 1800 2000 2200
5-20 0.033 0.037 0.042 0.047 0.052 0.060 0.067 0.075
Outdoor Coil, Indoor Coil, and Condensate Drain Pan M P =

Inspect the condenser coil, evaporator coil, and condensate drain
pan at least once each year.

The coils are easily cleaned when dry; therefore, inspect and clean
the coils either before or after each cooling season. Remove all
obstructions, including weeds and shrubs, that interfere with the
airflow through the condenser coil.

PAJ4, WJA4

Straighten bent fins with a fin comb. If coated with dirt or lint,
clean the coils with a vacuum cleaner, using the soft brush

attachment. Be careful not to bend the fins. If coated with oil or

grease, clean the coils with a mild detergent and water solution. k \ N AC UNIT in A(\mm)

Rinse coils with clear water, using a garden hose. Be careful not to N SOI22 E 13 /1é 0.812)
splash water on motors, insulation, wiring, or air filter(s). For best EE§T2 030 13/16 (0.812)
results, spray condenser coil fins from inside to outside the unit. On FAN _~ & 4 036 0

units with an outer and inner condenser coil, be sure to clean HUB /‘ t A 042 0

between the coils. Be sure to flush all dirt and debris from the unit MOTOR 048 0

base. SHAFT 060 3/16 (0.188)
Inspect the drain pan and condensate drain line when inspecting A10020

the coils. Clean the drain pan and condensate drain by removing all
foreign matter from the pan. Flush the pan and drain trough with
clear water. Do not splash water on the insulation, motor, wiring, or
air filter(s). If the drain trough is restricted, clear it with a

Fig. 17 - Outdoor Fan Adjustment

Electrical Controls and Wiring

Inspect and check the electrical controls and wiring annually. Be

“plumbers snake” or similar probe device.
Outdoor Fan Adjustment

A CAUTION

UNIT OPERATION HAZARD

Failure to follow this caution may result in damage to unit
components.

Keep the condenser fan free from all obstructions to ensure
proper cooling operation. Never place articles on top of
unit.

1. Shut off unit power supply and install lockout tag.

2. Remove outdoor-fan assembly (grille, motor, motor cover,
and fan) by removing screws and flipping assembly onto
unit top cover.

3. Inspect the fan blades for cracks or bends.

4. If fan needs to be removed, loosen the setscrew and slide the
fan off the motor shaft.

5. When replacing fan blade, position blade as shown in Fig.
17. Tighten setscrews.

sure to turn off the electrical power to the unit.

Remove access panel to locate all the electrical controls and wiring.
Check all electrical connections for tightness. Tighten all screw
connections. If any smoky or burned connections are noticed,
disassemble the connection, clean all the parts, re-strip the wire
end and reassemble the connection properly and securely.

Check to ensure no wires are touching refrigerant tubing or sharp
sheet metal edges. Move and secure wires to isolate from tubing
and sheet metal edges.

After inspecting the electrical controls and wiring, replace all the
panels. Start the unit, and observe at least one complete cooling
cycle to ensure proper operation. If discrepancies are observed in
operating cycle, or if a suspected malfunction has occurred, check
each electrical component with the proper electrical
instrumentation. Refer to the unit wiring label when making these
checks (See Fig. 15).

42601170701
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Refrigerant Circuit

Inspect all refrigerant tubing connections and the unit base for oil
accumulation annually. Detecting oil generally indicates a
refrigerant leak.

A  WARNING

EXPLOSION, SAFETY AND ENVIRONMENTAL
HAZARD

Failure to follow this warning could result in personal
injury, death or equipment damage.

This system uses R-410A refrigerant which has higher
operating pressures than R-22 and other refrigerant. No
other refrigerant may be used in this system. Gauge set,
hoses, and recovery system must be designed to handle
R-410A. If you are unsure, consult the equipment
manufacturer.

If oil is detected or if low cooling performance is suspected, leak
test all refrigerant tubing using an electronic leak detector, halide
torch or liquid-soap solution. If a refrigerant leak is detected, refer
to Check for Refrigerant Leaks section.

If no refrigerant leaks are found and low cooling performance is
suspected, refer to Checking and Adjusting Refrigerant Charge
section.

Indoor Airflow

The airflow does not require checking unless improper
performance is suspected. If a problem exists, be sure that all
supply- and return-air grilles are open and free from obstructions,
and that the air filter is clean.

Metering Devices

Refrigerant cooling metering device is a piston (024-048) or TXV
(060) located upstream of the indoor coil distributor assembly.

High Flow Valves

High flow valves are located on the compressor hot gas and suction
tubes. Large black plastic caps distinguish these valves with
O-rings located inside the caps. Ensure the plastic caps are in place
and tight or the possibility of refrigerant leakage could occur. To
replace valve core without removing charge, service tool p/n
SCFT20A is required.

High Pressure Switch

The high-pressure switch is located in the discharge line and
protects against excessive condenser coil pressure. It opens at 650
psig (4482 kPA). High pressure may be caused by a dirty
condenser coil, failed fan motor, or condenser air recirculation.

To check switch:
1. Turn off all power to unit.
2. Disconnect leads on switch.
3. Apply ohmmeter leads across switch. You should have
continuity on a good switch.
R-410A Compressor

The compressor used in this product is specifically designed to
operate with R-410A refrigerant and cannot be interchanged.

The compressor is an electrical (as well as mechanical) device.
Exercise extreme caution when working near compressors. Power
should be shut off, if possible, for most troubleshooting techniques.
Refrigerants present additional safety hazards.

A WARNING

EXPLOSION HAZARD

Failure to follow this warning could result in personal
injury or death and/or property damage.

Wear safety glasses and gloves when handling refrigerants.
Keep torches and other ignition sources away from
refrigerants and oils.

Compressors vary in type by unit size.

All compressors in these units have internal overload protection.
This protection will interrupt motor current under fault conditions
such as running current overload. The Copeland Scroll
compressors also have internal pressure relief that will relieve from
the high side to the low side if the differential is excessive.

Refrigerant

A WARNING

EXPLOSION,
HAZARD

Failure to follow this warning could result in personal
injury, death or equipment damage.

ENVIRONMENTAL SAFETY

This system uses R-410A refrigerant which has higher
operating pressures than R-22 and other refrigerants. No
other refrigerant may be used in this system. Gauge set,
hoses, and recovery system must be designed to handle
R-410A. If you are unsure, consult the equipment
manufacturer.

This system uses R-410A refrigerant which has higher operating
pressures than R-22 and other refrigerants. No other refrigerant
may be used in this system. Gauge set, hoses, and recovery system
must be designed to handle R-410A. If you are unsure, consult the
equipment manufacturer. Failure to use R-410A compatible
servicing equipment or replacement components may result in
property damage or injury.

Compressor Oil

Use only manufacturer suggested compressor oil.

Bristol Recip - Hatcol 32 BCE Polyolester (POE)

Copeland Scroll - 3MAF Polyolester Oil (POE)

LG Scroll - POE

NOTE: Alternate manufacturer approved compressor oil for units
with Copeland Scroll compressor:  Unigema RL32-3MAF,
Copeland Ultra 32 CC, Mobil Arctic EAL22 CC, ICI Emkarate
RL22 or ICI Emkarate 32CF.

This oil is extremely hygroscopic, meaning it absorbs water
readily. POE/PVE oils can absorb 15 times as much water as other
oils designed for HCFC and CFC refrigerants. Take all necessary
precautions to avoid exposure of the oil to the atmosphere.

Servicing Systems on Roofs with Synthetic Materials

POE/PVE compressor lubricants are known to cause long term
damage to some synthetic roofing materials. Exposure, even if
immediately cleaned up, may cause embrittlement (leading to
cracking) to occur in one year or more. When performing any
service that may risk exposure of compressor oil to the roof, take
appropriate precautions to protect roofing. Procedures which risk
oil leakage include, but are not limited to, compressor replacement,
repairing refrigerant leaks, replacing refrigerant components such
as filter drier, pressure switch, metering device, coil, accumulator,
or reversing valve.
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Svynthetic Roof Precautionary Procedure

1. Cover extended roof working area with an impermeable
polyethylene (plastic) drip cloth or tarp. Cover an
approximate 10 x 10 ft (3 x 3 m) area.

2. Cover area in front of the unit service panel with a terry
cloth shop towel to absorb lubricant spills, prevent run-offs,
and protect drop cloth from tears caused by tools or
components.

3. Place terry cloth shop towel inside unit immediately under
component(s) to be serviced and prevent lubricant run-offs
through the louvered openings in the unit base.

4. Perform required service.

5. Remove and dispose of any oil contaminated material per
local codes.

Liquid Line Filter Drier

The filter drier is specifically designed to operate with R-410A.
Use only factory-authorized components. Filter drier must be

replaced whenever the refrigerant system is opened. When
removing a filter drier, use a tubing cutter to cut the drier from the
system. Do not unsweat a filter drier from the system. Heat from
unsweating will release moisture and contaminants from drier into
system.

R-410A Refrigerant Charging

Refer to unit information plate and charging chart. Some R-410A
refrigerant cylinders contain a dip tube to allow liquid refrigerant to
flow from cylinder in upright position. For cylinders equipped
with a dip tube, charge R-410A units with cylinder in upright
position and a commercial metering device in manifold hose.
Charge refrigerant into suction-line.

TROUBLESHOOTING

Refer to the Troubleshooting Chart (Table 8) for troubleshooting
information.

START-UP CHECKLIST

Use the Start-Up Checklist at the back of this manual.
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AIR CONDITIONER WITH R-410A QUICK REFERENCE GUIDE

R-410A refrigerant operates at 50-70 percent higher pressures than R-22. Be sure that servicing equipment

and replacement components are designed to operate with R-410A. R-410A refrigerant cylinders are rose

colored.

¢ R-410A refrigerant cylinders manufactured prior to March 1, 1999, have a dip tube that allows liquid to flow
out of cylinder in upright position.
Cylinders manufactured March 1, 1999 and later DO NOT have a dip tube and MUST be positioned upside
down to allow liquid to flow.

¢ Recovery cylinder service pressure rating must be 400 psig. DOT 4BA400 or DOT BW400.

¢ R-410A systems should be charged with liquid refrigerant. Use a commercial type metering device in the
manifold hose.

¢ Manifold sets should be minimum 700 psig high-side and 180 psig low-side with 550 psig low-side retard.

e Use hoses with minimum 700 psig service pressure rating.

¢ Leak detectors should be designed to detect HFC refrigerant.

¢ R-410A, as with other HFCs, is only compatible with POE/PVE oils.

e Vacuum pumps will not remove moisture from oil.

¢ Only use factory specified liquid-line filter driers with rated working pressures no less than 600 psig.

¢ Do not install a suction-line filter drier in liquid line.

e POE/PVE oils absorb moisture rapidly. Do not expose oil to atmosphere.

e POE/PVE oils may cause damage to certain plastics and roofing materials.

e Wrap all filter driers and service valves with wet cloth when brazing.

¢ A R-410A liquid-line filter drier is required on every unit.

e Do not use an R-22 TXV.

¢ Never open system to atmosphere while it is under a vacuum.

¢ When system must be opened for service, break vacuum with dry nitrogen and replace filter driers.

e Always replace filter drier after opening system for service.

¢ Do not vent R-410A into the atmosphere.

e Observe all warnings, cautions, and bold text.

¢ Do not leave R-410A suction line driers in place for more than 72 hrs.
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Table 8 — Troubleshooting Chart

SYMPTOM

CAUSE

REMEDY

Compressor and outdoor fan
will not start

Power failure

Call power company

Fuse blown or circuit breaker tripped

Replace fuse or reset circuit breaker

Defective contactor, transformer, control relay, or
high-pressure, or low-pressure switch

Replace component

Insufficient line voltage

Determine cause and correct

Incorrect or faulty wiring

Check wiring diagram and rewire correctly

Thermostat setting too low/too high

Reset thermostat setting

Compressor will not start but condenser fan
runs

Faulty wiring or circuit
Loose connections in compressor

Check wiring and repair or replace

Compressor motor burned out, seized, or
internal overload open

Determine cause
Replace compressor

Defective run capacitor, overload, or PTC (positive
temperature coefficient) thermistor

Determine cause and replace

Low input voltage

Determine cause and correct

Compressor cycles (other than normally sat-
isfying) cooling/heating calls

Refrigerant overcharge or undercharge

Recover refrigerant, evacuate system, and re-
charge to capacities shown on rating plate

Defective compressor

Replace and determine cause

Insufficient line voltage

Determine cause and correct

Blocked outdoor coil

Determine cause and correct

Defective run/start capacitor, overload or start relay

Determine cause and replace

Faulty outdoor fan motor or capacitor

Replace

Restriction in refrigerant system

Locate restriction and remove

Compressor operates continuously

Dirty air filter

Replace filter

Unit undersized for load

Decrease load or increase unit size

Thermostat temperature set too low

Reset thermostat setting

Low refrigerant charge

Locate leak, repair, and recharge

Air in system

Recover refrigerant, evacuate system, and re-
charge

Outdoor coil dirty or restricted

Clean coil or remove restriction

Excessive head pressure

Dirty air filter

Replace filter

Dirty indoor or outdoor coil

Clean coil

Refrigerant overcharged

Recover excess refrigerant

Air in system

Recover refrigerant, evacuate system, and re-
charge

Indoor or outdoor air restricted or air short-cycling

Determine cause and correct

Head pressure too low

Low refrigerant charge

Check for leaks, repair and recharge

Restriction in liquid tube

Remove restriction

Excessive suction pressure

High Heat load

Check for source and eliminate

Refrigerant overcharged

Recover excess refrigerant

Suction pressure too low

Dirty air filter

Replace filter

Low refrigerant charge

Check for leaks, repair and recharge

Metering device or low side restricted

Remove source of restriction

Insufficient coil airflow

Check filter—replace if necessary

Temperature too low in conditioned area

Reset thermostat setting

Qutdoor ambient below 55°F (13°C)

Install low-ambient kit

Filter drier restricted

Replace
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START-UP CHECKLIST

I. PRELIMINARY INFORMATION

MODEL NO.:

(Remove and Store in Job Files)

SERIAL NO.:

DATE:

TECHNICIAN:

II. PRESTART-UP (Insert check mark in box as each item is completed)

(
(
(
(
(
(

III. START-UP

ELECTRICAL
SUPPLY VOLTAGE

) VERIFY THAT ALL PACKING MATERIALS HAVE BEEN REMOVED FROM UNIT

) REMOVE ALL SHIPPING HOLD DOWN BOLTS AND BRACKETS PER INSTALLATION INSTRUCTIONS
) CHECK ALL ELECTRICAL CONNECTIONS AND TERMINALS FOR TIGHTNESS

) CHECK THAT INDOOR (EVAPORATOR) AIR FILTER IS CLEAN AND IN PLACE

) VERIFY THAT UNIT INSTALLATION IS LEVEL
) CHECK FAN WHEEL, AND PROPELLER FOR LOCATION IN HOUSING/ORIFICE AND SETSCREW TIGHTNESS

COMPRESSOR AMPS

INDOOR (EVAPORATOR) FAN AMPS

TEMPERATURES
OUTDOOR (CONDENSER) AIR TEMPERATURE

RETURN-AIR TEMPERATURE

DB

DB WB

COOLING SUPPLY AIR DB

WB

PRESSURES
REFRIGERANT SUCTION PSIG,

REFRIGERANT DISCHARGE

SUCTION LINE TEMP*

PSIG, LIQUID TEMPT

() VERIFY REFRIGERANT CHARGE USING CHARGING CHARTS

* Measured at suction inlet to compressor
T Measured at liquid line leaving condenser.
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