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WIRING  –  MAIN POWER

Refer to the unit rating plate for wire sizing information

and maximum fuse or “HACR” type circuit breaker

size.  Each outdoor unit is marked with a “Minimum

Circuit Ampacity”.  This means that the field wiring

used must be sized to carry that amount of current.

Depending on the installed KW of electric heat, there

may be two field power circuits required.  If this is the

case, the unit serial plate will so indicate.  All models

are suitable only for connection with copper wire.  Each

unit and/or wiring diagram will be marked “Use Copper

Conductors Only”.  These instructions must be adhered

to.  Refer to the National Electrical code (NEC) for

complete current carrying capacity data on the various

insulation grades of wiring material.  All wiring must

conform to NEC and all local codes.

The electrical data lists fuse and wire sizes (75° C

copper) for all models, including the most commonly

used heater sizes.  Also shown are the number of field

power circuits required for the various models with

heaters.

FIGURE  7
UNIT 24V TERMINAL BOARD

The unit rating plate lists a “Maximum Time Delay

Relay Fuse” or “HACR” type circuit breaker that is to

be used with the equipment.  The correct size must be

used for proper circuit protection and also to assure that

there will be no nuisance tripping due to the momentary

high starting current of the compressor motor.

The disconnect access door on this unit may be locked

to prevent unauthorized access to the disconnect.  To

convert for the locking capability, bend the tab located

in the bottom left hand corner of the disconnect opening

under the disconnect access panel straight out.  This tab

will now line up with the slot in the door.  When shut, a

padlock may be placed through the hole in the tab

preventing entry.
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FIGURE  8  –  COMPRESSOR CUTOFF THERMOSTAT WIRING
4 & 8 KW 1 Phase  –  6 KW 3 Phase

WIRING  –  LOW VOLTAGE WIRING

230/208V, 1 phase and 3 phase equipment dual primary

voltage transformers.  All equipment leaves the factory

wired on 240V tap.  For 208V operation, reconnect from

240V to 208V tap.  The acceptable operating voltage

range for the 240 and 208V taps are:

TAP RANGE

240 253  -  216

208 220  -  187

NOTE: The voltage should be measured at the field power

connection point in the unit and while the unit is

operating at full load (maximum amperage

operating condition).

Ten (10) wires should be run from thermostat subbase to

the 24V terminal board in the unit.  A nine conductor,

18 gauge copper, color-coded thermostat cable is

recommended.  The connection points are shown in

Figure 7.

TABLE  3
THERMOSTAT WIRE SIZE

remrofsnarT
AV ALF eguaGeriW

mumixaM
ecnatsiD
teeFnI

55 3.2 eguag02
eguag81
eguag61
eguag41
eguag21

54
06
001
061
052

OPTIONAL OUTDOOR THERMOSTAT
APPLICATIONS

Since most equipment at the time of manufacture is not

designated for any specific destination of the country

and are installed in areas not approaching the lower

outdoor temperature range, outdoor thermostats are not

factory installed as standard equipment, but are offered

as an option.  There are also different applications for

applying outdoor thermostats.  The set point of either

type of outdoor thermostat application is variable with

geographic region and sizing of the heating equipment

to the individual structure.  Utilization of the heating

Application Data, and the heat loss calculation of the

building are useful in determining the correct set points.
NOTE: The additional LAB (low ambient bypass) relay
is required to prevent heater operation during low
temperature cooling operation.

OPTIONAL COMPRESSOR CUTOFF
THERMOSTAT  (See Figure 8)

Heat pump compressor operation at outdoor

temperatures below 0°F are neither desirable nor

advantageous in term of efficiency.  An outdoor

thermostat can be applied to take the mechanical heating

(compressor) off line, and send the (compressor) signal

to energize electric heat in its place (to make electric

heat first stage heating).  This can also be applied to

bank the quantity of available electric heat.  For

example:  A heat pump operates with 10KW second

stage heat – once the outdoor thermostat has switched

then operates 15KW without the compressor as first

stage heat.
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tatsomrehT serutaeFtnanimoderP
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TABLE  4
WALL THERMOSTAT

ELECTRIC HEAT HOLD-OFF (See Figure 9)

In other applications, it is desirable to disable the

operation of the electric heat until outdoor temperatures

have reached a certain design point.  This won't allow

the electric heat to come on as second stage heating

unless the outdoor temperature is below the set point of

the outdoor thermostat.  This is done to maximize

efficiency by utilizing the heat pump to bring the

conditioned space temperature up, rather than cycling

on the electric heat due a second stage call for heat from

the thermostat on start-up coming off a night set-back

condition or someone increasing the thermostat set

point.  (NOTE:  Some programmable thermostats do

have a built-in time delay for pulling in second stage

heat when coming off set-back conditions.)

FIGURE 9
ELECTRIC HEAT HOLD-OFF WIRING

4 & 8KW  1 PH  —  6KW  3 PH
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START UP

IMPORTANT INSTALLER NOTE

For improved start up performance, wash the indoor coil

with a dish detergent.

CRANKCASE HEATERS

WH242 units are provided with compressor crankcase

heat.

These models have an insertion well-type heater located

in the lower section of the compressor housing.  This is

a self-regulating type heater that draws only enough

power to maintain the compressor at a safe temperature.

Some form of crankcase heat is essential to prevent

liquid refrigerant from migrating to the compressor

causing oil pump out on compressor start up and

possible valve failure due to compressing a liquid.

The decal in Figure 10 is affixed to all outdoor units

detailing start up procedure.  This is very important.

Please read carefully.

SERVICE HINTS

1. Caution homeowner to maintain clean air filters at

all times.  Also, not to needlessly close off supply

and return air registers.  This reduces air flow

through the system which shortens equipment

service life as well as increasing operating costs.

2. Switching to heating cycle at 75° F or higher outside

temperature may cause a nuisance trip of the remote

reset high pressure switch.  Turn thermostat off, then

on, to reset the high pressure switch.

3. The heat pump wall thermostats perform multiple

functions.  Be sure that all function switches are

correctly set for the desired operating mode before

trying to diagnose any reported service problems.

4. Check all power fuses or circuit breakers to be sure

they are the correct rating.

5. Periodic cleaning of the outdoor coil to permit full

and unrestricted airflow circulation is essential.

SEQUENCE OF OPERATION

COOLING –  Circuit R-Y makes at thermostat pulling

in compressor contactor, starting the compressor and

outdoor motor.  The G (indoor motor) circuit is

automatically completed on any call for cooling

operation or can be energized by manual fan switch on

subbase for constant air circulation.

FIGURE  10

HEATING – a 24V solenoid coil on reversing valve

controls heating cycle operation.  Two thermostat

options, one allowing “Auto” changeover from cycle to

cycle, and the other constantly energizing solenoid coil

during heating season and thus eliminating pressure

equalization noise except during defrost, are to be used.

On “Auto” option, a circuit is completed from R-W1

and R-Y on each heating “ON” cycle energizing

reversing valve solenoid and pulling in compressor

contactor starting compressor and outdoor motor.  R-G

also make starting indoor blower motor.  Heat Pump

heating cycle now in operation.  The second option has

no “Auto” changeover position, but instead energizes

the reversing valve solenoid constantly whenever the

system switch on subbase is placed in “Heat” position,

the “B” terminal being constantly energized from R.  A

thermostat demand for heat completes R-Y circuit

pulling in compressor contactor starting compressor and

outdoor motor.  R-G also make starting indoor blower

motor.

IMPORTANT

THESE PROCEDURES MUST BE

FOLLOWED AT INITIAL START UP AND AT

ANY TIME POWER HAS BEEN REMOVED

FOR 12 HOURS OR LONGER.

TO PREVENT COMPRESSOR DAMAGE WHICH
MAY RESULT FROM THE PRESENCE OF LIQUID
REFRIGERANT IN THE COMPRESSOR
CRANKCASE:

1. MAKE CERTAIN THE ROOM THERMOSTAT IS IN

THE “OFF” POSITION. (THE COMPRESSOR IS

NOT TO OPERATE.)

2. APPLY POWER BY CLOSING THE SYSTEM

DISCONNECT SWITCH.  THIS ENERGIZES THE

COMPRESSOR HEATER WHICH EVAPORATES

THE LIQUID REFRIGERANT IN THE

CRANKCASE.

3. ALLOW 4 HOURS OR 60 MINUTES PER POUND

OF REFRIGERANT IN THE SYSTEM AS NOTED

ON THE UNIT RATING PLATE, WHICHEVER IS

GREATER.

4. AFTER PROPERLY ELAPSED TIME THE

THERMOSTAT MAY BE SET TO OPERATE THE

COMPRESSOR.

5. EXCEPT AS REQUIRED FOR SAFETY WHILE

SERVICING  — DO NOT OPEN SYSTEM

DISCONNECT SWITCH.

                                                                 7961-061
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PRESSURE SERVICE PORTS

High and low pressure service ports are installed on all
units so that the system operating pressures can be
observed.  Pressure curves can be found later in the
manual covering all models on both cooling and heating
cycles.  It is imperative to match the correct pressure
curve to the unit by model number.

DEFROST CYCLE

The defrost cycle is controlled by temperature and time
on the solid state heat pump control.  See Figure 11.

When the outdoor temperature is in the lower 40° F
temperature range or colder, the outdoor coil
temperature is 32° F or below.  This coil temperature is
sensed by the coil temperature sensor mounted near the
bottom of the outdoor coil.  Once coil temperature
reaches 30° F or below, the coil temperature sensor
sends a signal to the control logic of the heat pump
control and the defrost timer will start.

After 60 minutes at 30° F or below, the heat pump
control will place the system in the defrost mode.

During the defrost mode, the refrigerant cycle switches
back to the cooling cycle, the outdoor motor stops,
electric heaters are energized, and hot gas passing
through the outdoor coil melts any accumulated frost.
When the temperature rises to approximately 57° F, the
coil temperature sensor will send a signal to the heat
pump control which will return the system to heating
operations automatically.

If some abnormal or temporary condition such as a high
wind causes the heat pump to have a prolonged defrost
cycle, the heat pump control will restore the system to
heating operation automatically after 10 minutes.

The heat pump defrost control board has an option of
30, 60 or 90-minute setting.  All models are shipped
from the factory on the 60-minute pin.  If special
circumstances require a change to another time, remove
the wire from the 60-minute terminal and reconnect to
the desired terminal.  The manufacturer's
recommendation is for 60-minute defrost cycles.  Refer
to Figure 11.

There is a cycle speed up jumper on the control.  This
can be used to reduce the time between defrost cycle
operation without waiting for time to elapse.

Use a small screwdriver or other metallic object, or
another 1/4 inch QC, to short between the SPEEDUP
terminals to accelerate the HPC timer and initiate defrost.

Be careful not to touch any other terminals with the
instrument used to short the SPEEDUP terminals.  It
may take up to 10 seconds with the SPEEDUP terminals
shorted for  the speedup to be completed and the defrost
cycle to start.

As soon as the defrost cycle kicks in remove the
shorting instrument from the SPEEDUP terminals.
Otherwise the timing will remain accelerated and run
through the 1-minute minimum defrost length sequence
in a matter of seconds and will automatically terminate
the defrost sequence.

There is an initiate defrost jumper (sen jump) on the
control that can be used at any outdoor ambient during
the heating cycle to simulate a 0° coil temperature.  This
can be used to check defrost operation of the unit
without waiting for the outdoor ambient to fall into the
defrost region.

By placing a jumper across the SEN JMP terminals (a
1/4 inch QC terminal works best) the defrost sensor
mounted on the outdoor coil is shunted out and will
activate the timing circuit.  This permits the defrost
cycle to be checked out in warmer weather conditions
without the outdoor temperature having to fall into the

defrost region.

In order to terminate the defrost test the
SEN JMP jumper must be removed.  If
left in place too long the compressor
could stop due to the high pressure
control opening because of  high pressure
condition created by operating in the
cooling mode with outdoor fan off.
Pressure will rise fairly fast as there is
likely no actual frost on the outdoor coil
in this artificial test condition.

There is also a 5-minute compressor time
delay function built into the HPC.  This is
to protect the compressor from short cycling
conditions.  In some instances it is helpful
to the service technician to override or
speed up this timing period, and shorting
out the SPEEDUP terminals for a few
seconds can do this.

FIGURE  11

DEFROST CONTROL BOARD
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TROUBLESHOOTING

TABLE  5

TROUBLESHOOTING

motpmyS sesuaCelbissoP riapeR/kcehCotwoH&tahW
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SOLID STATE HEAT PUMP CONTROL
TROUBLESHOOTING PROCEDURE

1. NOTE: A thorough understanding of the defrost

cycle sequence is essential.  Review that section

earlier in this manual prior to troubleshooting the

control.  Turn on AC power supply to unit.

2. Turn thermostat blower switch to “fan on” – the

indoor blower should start.  (If it doesn’t,

troubleshoot indoor unit and correct problem.)

3. Turn thermostat blower to “auto” position.  Indoor

blower should stop.  NOTE: Many models have a

1-minute blower time delay on “off” command;

wait for this to time-out.

4. Set system switch to “heat” or “cool”.  Adjust

thermostat to call for heat or cool.  The indoor

blower, compressor  and outdoor fan should start.

NOTE: If there was no power to 24 volt transformer,

the compressor and outdoor fan motor will

not start for 5 minutes.  This is because of

the compressor short cycle protection.
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CHECKING TEMPERATURE SENSOR
OUTSIDE UNIT CIRCUIT.

1. Disconnect temperature sensor from outdoor coil.

2. Use an ohmmeter and measure the resistance of the

sensor.  Also use ohmmeter to check for short or

open.

3. Check resistance reading to chart of resistance use

ambient temperature.  (Tolerance of part is ± 10%.)

4. If sensor resistance reads very low, then sensor is

shorted and will not allow proper operation of the

heat pump control.

5. If sensor is out of tolerance, shorted, open or reads

very low ohms then it should be replaced.

TEMPERATURE F VS RESISTANCE R OF TEMPERATURE SENSOR
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"A"

AIRFLOW

MIS-1724

FAN BLADE SETTING DIMENSIONS

Shown in Figure 12 are the correct fan blade setting

dimensions for proper air delivery across the outdoor coil.

Any service work requiring removal or adjustment in the

fan and/or motor area will require that the dimensions

below be check and blade adjusted in or out on the motor

shaft accordingly.

REMOVAL OF THE FAN SHROUD

1. Disconnect all power to unit.

2. Remove the screws holding both grilles, one on each

side of unit, and remove grilles.

3. Remove screws (9) holding fan shroud to condenser

and bottom.

4. Unwire condenser fan motor.

5. Slide complete motor, fan blade, and shroud

assembly out the left side of the unit.

6. Service motor/fan as needed.

7. Reverse steps to reinstall.

REFRIGERANT CHARGE

The correct system R-22 charge is shown on the unit

rating plate.  Optimum unit performance will occur with

a refrigerant charge resulting in a suction line

temperature (6" from compressor) as shown in Table 7.

The suction line temperatures in Table 7 are based upon

80° F dry bulb/67° F wet bulb (50% R.H.) temperature

and rated airflow across the evaporator during cooling

cycle.

FIGURE  12

FAN BLADE SETTING

TABLE  6

FAN BLADE DIMENSIONS

ledoM noisnemiD
A

481HW
242HW 00.1

TABLE  7

SYSTEM CHARGE RATINGS

(Temperatures °F)

ledoM
detaR
wolfriA

59 o DO
erutarepmeT

28 o DO
erutarepmeT

481HW
242HW

056
008

85-65
95-75

56-36
76-56

TABLE  8

INDOOR BLOWER PERFORMANCE

 CFM @ 230V

.P.S.E
HnI 2O

481HW
242HW

yrD / teW

0.
1.
2.
3.
4.
5.
6.

0201
069
568
028
537
516
--

/
/
/
/
/
/
/

579
509
008
537
056
535
--

TABLE  9

RATED CFM & ESP

*  Rated CFM and ESP on high speed tap.

ledoM detaR
*MFC

detaR
*PSE

dednemmoceR
egnaRwolfriA

481HW 056 04. 527---575

242HW 008 02. 059---007

Values shown are for units equipped with

standard throwaway filter or 1” washable filter.

Derate ESP by .15 for 2” pleated filter.

TABLE  10

MAXIMUM ESP OF OPERATION

ledoM PSE

481HW
242HW

00A
40A
80A

05.
05.
04.

242HW 00B
60B

05.
05.

242HW 00C
60C

05.
05.
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Low Side Pressure  ±  2 PSIG

High Side Pressure  ±  5 PSIG

Tables are based upon rated CFM (airflow) across the evaporator coil and should be found under section titled

“Refrigerant Charge” elsewhere in manual.  If there is any doubt as to correct operation charge being in the system, the

charge should be removed, system evacuated, and recharged to serial plate instructions.

COOLING Air Temperature Entering Outdoor Coil °F

TABLE  11  –  PRESSURE TABLE

ledoM
riAnruteR
erutarepmeT erusserP 57 08 58 09 59 001 501 011 511

481HW

BD.ged57
BW.ged26

ediSwoL
ediShgiH

47
881

67
202

77
512

97
132

97
742

08
362

28
082

28
792

38
613

BD.ged08
BW.ged76

ediSwoL
ediShgiH

97
391

18
702

28
122

48
732

58
352

68
072

88
782

88
503

98
423

BD.ged58
BW.ged27

ediSwoL
ediShgiH

28
002

48
412

58
922

78
542

88
262

98
972

19
792

19
613

29
533

242HW

BD.ged57
BW.ged26

ediSwoL
ediShgiH

57
612

67
922

77
242

97
652

08
172

18
682

38
203

48
813

68
633

BD.ged08
BW.ged76

ediSwoL
ediShgiH

08
122

18
532

38
842

48
362

58
872

78
392

88
013

09
723

29
443

BD.ged58
BW.ged27

ediSwoL
ediShgiH

68
922

88
342

98
752

09
272

29
882

39
403

59
123

79
833

99
653

TABLE  12  –  PRESSURE TABLE

Air Temperature Entering Outdoor Coil °FHEATING

ledoM
riAnruteR
erutarepmeT erusserP 0 5 01 51 02 52 03 53 04 54 05 55 06

481HW 07 ediSwoL
ediShgiH

22
961

42
171

62
471

92
871

23
281

63
881

04
491

44
102

94
902

45
712

06
722

66
732

37
842

242HW 07 ediSwoL
ediShgiH

03
851

03
851

13
951

23
261

43
761

73
571

14
481

54
591

05
802

65
322

36
142

17
062

97
182
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ledoM noitpircseD

40A-A20HWHE
80A-A20AWHE

60B-41HWHE
60C-B42HWHE

segakcaPretaeH
segakcaPretaeH
segakcaPretaeH
segakcaPretaeH

X
X

X
X

X
X

2-POB
2-DAFB
2-DAFM

2-VRC
2-MFIE

42A-VREW

etalPffOknalB
repmaDriAhserFcirtemoraB

repmaDriAhserFdezirotoM
tsuahxEhtiwrotalitneVmoorssalC

tsuahxEhtiwrezimonocE
rotalitneVyrevoceRygrenE

X
X
X
X
X
X

X
X
X
X
X
X

X
X
X
X
X
X

X
X
X
X
X

3-HMC
7-HMC
9-HMC
41-HMC
51-HMC

)CPL(lortnoCerusserPwoL
)CAL(lortnoCtneibmAwoL

CPL+CAL
)TDO(tatsomrehTroodtuO

)KS(tiKtratS

X
X
X
X
X

X
X
X
X
X

X
X
X

X
X
X

A20-BCMW
A30-BCMW
B20-BCMW
C10-DPMW

tiKrekaerBtiucriC
tiKrekaerBtiucriC
tiKrekaerBtiucriC
tiKtcennocsiDlluP

X
X

X
X

TABLE  13

OPTIONAL ACCESSORIES

W
H
1
8
4
-A

W
H
2
4
2
-A

W
H
2
4
2
-B

W
H
2
4
2
-C
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