
SSAAFFEETTYY WWAARRNNIINNGG
Only qualified personnel should install and service the equipment. The installation, starting up, and servicing of heating, ventilating, and air-conditioning
equipment can be hazardous and requires specific knowledge and training. Improperly installed, adjusted or altered equipment by an unqualified person
could result in death or serious injury. When working on the equipment, observe all precautions in the literature and on the tags, stickers, and labels that
are attached to the equipment.
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Single Packaged, Two Stage,
Heat Pump
5WCZ5036A1000A

NNoottee:: “Graphics in this document are for representation
only. Actual model may differ in appearance.”

Service Facts
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SAFETY SECTION
IImmppoorrttaanntt:: This document contains a wiring diagram,

a parts list, and service information. This is
customer property and is to remain with
this unit. Please return to service
information pack upon completion of work.

WWAARRNNIINNGG
HHAAZZAARRDDOOUUSS VVOOLLTTAAGGEE!!
FFaaiilluurree ttoo ffoollllooww tthhiiss WWaarrnniinngg ccoouulldd rreessuulltt iinn
pprrooppeerrttyy ddaammaaggee,, sseevveerree ppeerrssoonnaall iinnjjuurryy,, oorr
ddeeaatthh..
DDiissccoonnnneecctt aallll eelleeccttrriicc ppoowweerr,, iinncclluuddiinngg rreemmoottee
ddiissccoonnnneeccttss bbeeffoorree sseerrvviicciinngg.. FFoollllooww pprrooppeerr
lloocckkoouutt//ttaaggoouutt pprroocceedduurreess ttoo eennssuurree tthhee ppoowweerr
ccaannnnoott bbee iinnaaddvveerrtteennttllyy eenneerrggiizzeedd..

WWAARRNNIINNGG
SSAAFFEETTYY AANNDD EELLEECCTTRRIICCAALL HHAAZZAARRDD!!
FFaaiilluurree ttoo ffoollllooww tthhiiss WWaarrnniinngg ccoouulldd rreessuulltt iinn
pprrooppeerrttyy ddaammaaggee,, sseevveerree ppeerrssoonnaall iinnjjuurryy,, oorr
ddeeaatthh..
TThheessee sseerrvviicciinngg iinnssttrruuccttiioonnss aarree ffoorr uussee bbyy
qquuaalliiffiieedd ppeerrssoonnnneell oonnllyy.. TToo rreedduuccee tthhee rriisskk ooff
eelleeccttrriiccaall sshhoocckk,, ddoo nnoott ppeerrffoorrmm aannyy sseerrvviicciinngg
ootthheerr tthhaann tthhaatt ccoonnttaaiinneedd iinn tthheessee ooppeerraattiinngg
iinnssttrruuccttiioonnss uunnlleessss yyoouu aarree qquuaalliiffiieedd ttoo ddoo ssoo..

CCAAUUTTIIOONN
GGRROOUUNNDDIINNGG RREEQQUUIIRREEDD!!
FFaaiilluurree ttoo iinnssppeecctt oorr uussee pprrooppeerr sseerrvviiccee ttoooollss mmaayy
rreessuulltt iinn eeqquuiippmmeenntt ddaammaaggee oorr ppeerrssoonnaall iinnjjuurryy..
RReeccoonnnneecctt aallll ggrroouunnddiinngg ddeevviicceess.. AAllll ppaarrttss ooff tthhiiss
pprroodduucctt tthhaatt aarree ccaappaabbllee ooff ccoonndduuccttiinngg eelleeccttrriiccaall
ccuurrrreenntt aarree ggrroouunnddeedd.. IIff ggrroouunnddiinngg wwiirreess,, ssccrreewwss,,
ssttrraappss,, cclliippss,, nnuuttss,, oorr wwaasshheerrss uusseedd ttoo ccoommpplleettee aa
ppaatthh ttoo ggrroouunndd aarree rreemmoovveedd ffoorr sseerrvviiccee,, tthheeyy mmuusstt
bbee rreettuurrnneedd ttoo tthheeiirr oorriiggiinnaall ppoossiittiioonn aanndd pprrooppeerrllyy
ffaasstteenneedd..

CCAAUUTTIIOONN
SSHHAARRPP EEDDGGEE HHAAZZAARRDD!!
FFaaiilluurree ttoo ffoollllooww tthhiiss CCaauuttiioonn ccoouulldd rreessuulltt iinn
pprrooppeerrttyy ddaammaaggee oorr ppeerrssoonnaall iinnjjuurryy..
BBee ccaarreeffuull ooff sshhaarrpp eeddggeess oonn eeqquuiippmmeenntt oorr aannyy
ccuuttss mmaaddee oonn sshheeeett mmeettaall wwhhiillee iinnssttaalllliinngg oorr
sseerrvviicciinngg..

WWAARRNNIINNGG
UUNNIITT CCOONNTTAAIINNSS RR--445544BB
RREEFFRRIIGGEERRAANNTT!!
PPrrooppeerr sseerrvviiccee eeqquuiippmmeenntt iiss rreeqquuiirreedd.. FFaaiilluurree ttoo
uussee pprrooppeerr sseerrvviiccee ttoooollss mmaayy rreessuulltt iinn eeqquuiippmmeenntt
ddaammaaggee oorr ppeerrssoonnaall iinnjjuurryy..

WWAARRNNIINNGG
LLEEAAKK DDEETTEECCTTIIOONN SSYYSSTTEEMM!!
LLEEAAKK DDEETTEECCTTIIOONN SSYYSSTTEEMM iinnssttaalllleedd.. UUnniitt mmuusstt bbee
ppoowweerreedd eexxcceepptt ffoorr sseerrvviiccee..

WWAARRNNIINNGG
SSAAFFEETTYY HHAAZZAARRDD!!
CChhiillddrreenn sshhoouulldd bbee ssuuppeerrvviisseedd ttoo eennssuurree tthhaatt tthheeyy
ddoo nnoott ppllaayy wwiitthh tthhee aapppplliiaannccee..

WWAARRNNIINNGG
SSAAFFEETTYY HHAAZZAARRDD!!
TThhiiss aapppplliiaannccee iiss nnoott ttoo bbee uusseedd bbyy ppeerrssoonnss
((iinncclluuddiinngg cchhiillddrreenn)) wwiitthh rreedduucceedd pphhyyssiiccaall,,
sseennssoorryy,, oorr mmeennttaall ccaappaabbiilliittiieess,, oorr llaacckk ooff
eexxppeerriieennccee aanndd kknnoowwlleeddggee,, uunnlleessss tthheeyy hhaavvee bbeeeenn
ggiivveenn ssuuppeerrvviissiioonn oorr iinnssttrruuccttiioonn ccoonncceerrnniinngg tthhee
uussee ooff tthhee aapppplliiaannccee bbyy aa ppeerrssoonn rreessppoonnssiibbllee ffoorr
tthheeiirr ssaaffeettyy..

WWAARRNNIINNGG
SSAAFFEETTYY HHAAZZAARRDD!!
OOppeerraattiinngg tthhee uunniitt wwiitthhoouutt tthhee aacccceessss ppaanneellss
pprrooppeerrllyy iinnssttaalllleedd mmaayy rreessuulltt iinn sseevveerree ppeerrssoonnaall
iinnjjuurryy oorr ddeeaatthh..
DDoo nnoott ooppeerraattee tthhee uunniitt wwiitthhoouutt tthhee eevvaappoorraattoorr ffaann
aacccceessss ppaanneell oorr eevvaappoorraattoorr ccooiill aacccceessss ppaanneell iinn
ppllaaccee..

WWAARRNNIINNGG
RRIISSKK OOFF FFIIRREE!!
FFllaammmmaabbllee rreeffrriiggeerraanntt uusseedd.. TToo bbee rreeppaaiirreedd oonnllyy
bbyy ttrraaiinneedd sseerrvviiccee ppeerrssoonnnneell.. DDoo nnoott ppuunnccttuurree
rreeffrriiggeerraanntt ttuubbiinngg..
DDiissppoossee ooff rreeffrriiggeerraanntt iinn aaccccoorrddaannccee wwiitthh ffeeddeerraall
aanndd//oorr llooccaall rreegguullaattiioonnss..
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WWAARRNNIINNGG
WWAARRNNIINNGG!!
TThhiiss pprroodduucctt ccaann eexxppoossee yyoouu ttoo cchheemmiiccaallss
iinncclluuddiinngg lleeaadd,, wwhhiicchh aarree kknnoowwnn ttoo tthhee SSttaattee ooff
CCaalliiffoorrnniiaa ttoo ccaauussee ccaanncceerr aanndd bbiirrtthh ddeeffeeccttss oorr
ootthheerr rreepprroodduuccttiivvee hhaarrmm.. FFoorr mmoorree iinnffoorrmmaattiioonn ggoo
ttoo wwwwww..PP6655WWaarrnniinnggss..ccaa..ggoovv..

IImmppoorrttaanntt:: Wear appropriate gloves, arm sleeve
protectors and eye protection when
servicing or maintaining this equipment.

IImmppoorrttaanntt:: Air filters and media wheels or plates shall
meet the test requirements in UL 900.

SSAAFFEETTYY SSEECCTTIIOONN
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Product Specification

Model 5WCZ5036A1

RATED Volts/PH/Hz 208–230/1/60

PERFORMANCE COOLING(a)

BTUH (High) 35200

Indoor Airflow (CFM) (High) 1100

Power Input (KW) 3.12

BTUH (Low) 27800

Indoor Airflow (CFM) (Low) 830

Power Input (KW) 1.77

EER2 / SEER2 BTU/Watt-Hr(b) 11.5/15.2

Sound Power Rating [dB(A)](c) 70

PERFORMANCE HEATING

(High Temp.) BTUH/COP (High) 33000/3.38

Power Input (KW) 2.86

(Low Temp.) BTUH/COP (High) 21800/2.48

Power Input (KW) 2.58

(High Temp.) BTUH/COP (Low) 23600/3.32

Power Input (KW) 2.08

(Low Temp.) BTUH/COP (Low) 14000/2.09

Power Input (KW) 1.96

HSPF2 (BTUH/Watt-Hr) 7.7

POWER CONN. — V/Ph/Hz 208–230/1/60

Min. Brch. Cir. Ampacity(d) 23

Fuse Size — Max. (amps) 35

Fuse Size — Recmd. (amps) 35

COMPRESSOR 2 STAGE SCROLL

VOLTS/PH/HZ 208–230/1/60

R.L. Amps — L.R. Amps 14.69/90.0

OUTDOOR COIL — TYPE SPINE FIN

Rows/F.P.I 2 / 24

Face Area (sq. ft.) 15.49

Tube Size (in.) 3/8

Refrigerant Control EXPANSION VALVE

INDOOR COIL — TYPE PLATE FIN

Rows/F.P.I 4 / 15

Model 5WCZ5036A1

Face Area (sq. ft.) 3.54

Tube Size (in.) 3/8

Refrigeration Control EXPANSION VALVE

Drain Conn. Size (in.) 3/4 FEMALE NPT

OUTDOOR FAN— TYPE PROPELLER

DIA. (IN.) 23.4

DRIVE/NO. SPEEDS DIRECT/ 1

CFM@ 0.0 in. w.g.(e) 3020

Motor— HP/R.P.M 1/6 / 830

Volts/Ph/Hz 208-230/1/60

F.L. Amps/L.R Amps 0.85 / 1.95

INDOOR FAN— TYPE CENTRIFUGAL

Dia. x Width (in.) 10 x 10

Drive/No. Speeds DIRECT / VARIABLE

CFM@ 0.0 in. w.g.(f) SEE FAN PERFORMANCE
TABLE

Motor—HP/R.P.M. 1/2/VARIABLE

Volts/Ph/Hz 208–230/1/60

F.L. Amps/L.R Amps 4.3 / 4.3

FILTER/ FURNISHED NO

Type Recommended THROWAWAY

Recmd. Face Area (sq. ft)(g) 4.0

REFRIGERANT R-454B

Charge (lbs.) 7.1

Subcooling 12° F

DIMENSIONS H XW X L

Crated (in.) 48 X 45 X 52

WEIGHT / Shipping / Net (lbs.) 472 / 376

(a) Rated in accordance with AHRI Standard 210/240.
(b) Rated in accordance with D.O.E. test procedure.
(c) Sound Power values are not adjusted for AHRI 270–95 tonal

corrections.
(d) Calculated in accordance with currently prevailing Nat’l Electrical

Code.
(e) Standard Air — Dry Coil — Outdoor.
(f) Standard Air — Dry Coil — Indoor.
(g) Filters must be installed in return air stream. Square footages listed

are based on 300 f.p.m. face velocity. If permanent filters are used
size per manufacturer’s recommendation with a clean resistance of
0.05” W.C.
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Pressure Curves

Figure 1. PRESSURE CURVES FOR 5WCZ5036
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OUTDOOR TEMPERATURE (Degree F)
COOLING PERFORMANCE CAN BE CHECKED WHEN THE OUTDOOR TEMP IS ABOVE 65 DEG F.

TO CHECK COOLING PERFORMANCE, SELECT THE PROPER INDOOR CFM, ALLOW PRESSURES TO STABILIZE. MEASURE INDOOR WET BULB 

TEMPERATURE, OUTDOOR TEMPERATURE, DISCHARGE AND SUCTION PRESSURES. ON THE PLOTS LOCATE OUTDOOR TEMPERATURE (1); 

LOCATE INDOOR WET BULB (2); FIND INTERSECTION OF OD TEMP. & ID W.B. (3); READ DISCHARGE OR SUCTION PRESSURE IN LEFT 

COLUMN (4).

ACTUAL: 

DISCHARGE PRESSURE SHOULD BE +/- 10 PSI OF CHART

SUCTION PRESSURE SHOULD BE +/- 3 PSIG OF CHART

DWG.NO. 5WCZ5036 

EXAMPLE: (1) OUTDOOR TEMP. 82 F. 
(2) INDOOR WET BULB 67 F.
(3) AT INTERSECTION
(4) DISCHARGE PRESSURE @ 800 CFM CFM IS 287 PSIG.
(5) SUCTION PRESSURE @ 800 CFM CFM IS 138 PSIG.
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Cooling with Thermal Expansion Valve
INDOOR ENTERING WET BULB CURVES TOP TO BOTTOM 

71, 67, 63 AND 59 DEG F.

2ND STAGE 1ST STAGE 1ST STAGE

Heating with Thermal Expansion Valve
INDOOR ENTERING DRY BULB CURVES TOP TO BOTTOM

80, 70, AND 60 DEG F.

2ND STAGE

2ND STAGE 1ST STAGE 1ST STAGE2ND STAGE
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(1)

(3)(4)

(2)

(1)

(3)
(5)

(2)

INDOOR ENTERING DRY BULB CURVES TOP TO BOTTOM
71, 67,63 AND 59 DEG F.

INDOOR ENTERING DRY BULB CURVES TOP TO BOTTOM
80, 70, AND 60 DEG F.
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Charging in Cooling above
55°F OD Ambient

If servicing the equipment requires system evacuation,
then re-charge the system to the weight specified on
the nameplate. Verify the system subcooling using the
Subcooling Charging Table and, if necessary, adjust
the charge using the procedure below.

1. For best results — the indoor temperature should
be kept between 70°F to 80°F. Add system heat if
needed.

2. Whenever charge is removed or added, the system
must be operated for a minimum of 20 minutes to
stabilize before accurate measurements can be
made.

3. Measure Liquid Line Temperature and Refrigerant
Pressure at service valved in the compressor
compartment.

4. Locate your liquid line temperature in the left
column of the table, and the intersecting liquid line
pressure under the subcool value column, Add

refrigerant to raise the pressure to match the table,
or remove refrigerant to lower the pressure. Again,
wait 20 minutes for the system conditions to
stabilize before adjusting charge again.

NNoottee:: System charge shall never be more than 110% or
less than 90% of nameplate charge. If specified
subcooling cannot be achieved within those
charge bounds, contact your Field Service
Representative.

5. When system is correctly charged, you can refer to
System Pressure Curves to verify typical
performance.

CCHHAARRGGIINNGG BBEELLOOWW 5555°°FF

Evacuate system and weigh in nameplate charge or
use factory charge. Correct subcooling may be verified
when the temperature is above 55°F.

R-454B REFRIGERANT CHARGING CHART

LIQUID
TEMP
(°F)

DESIGN SUBCOOLING (°F)

6 7 8 9 10 11 12 13 14
LIQUID GAGE PRESSURE (PSI)

55 164 167 170 172 175 178 181 184 187
60 178 181 184 187 190 194 197 200 203
65 193 197 200 203 206 210 213 217 220
70 210 213 217 220 223 227 230 234 238
75 227 230 234 238 241 245 249 252 256
80 245 249 252 256 260 264 268 272 276
85 264 268 272 276 280 284 288 292 297
90 284 288 292 297 301 305 309 314 318
95 305 309 314 318 323 327 332 336 341
100 327 332 336 341 346 351 355 360 356
105 351 355 360 365 370 375 380 385 390
110 375 380 385 390 396 401 406 412 417
115 401 406 412 417 422 428 433 439 445
120 428 433 439 445 450 456 462 468 474
125 456 462 468 474 480 486 492 498 504

CChhaarrggiinngg BBeellooww 5555°FF OODD AAmmbbiieenntt iinn HHeeaattiinngg OOnnllyy

1. The Subcool Charging Method in cooling is NOT
recommended below 55°F outdoor ambient.

2. The only recommended method of charging at
outdoor ambients below 55°F, is to weigh in the
charge in the heating mode.

3. Use Nameplate charge.
4. Check liquid line temperature and pressure (at the

OD valves) to obtain a minimum of the subcooling
shown in the subcooling table.

5. Add charge if the minimum subcooling as shown in
the table is not obtained with the nameplate charge.

6. It is important to return in the spring or summer to
accurately charge the system in the cooling mode
at outdoor ambients above 55°F.

CCAAUUTTIIOONN
CCOONNTTAAIINNSS RREEFFRRIIGGEERRAANNTT!!
FFaaiilluurree ttoo ffoollllooww pprrooppeerr pprroocceedduurreess ccaann rreessuulltt iinn
ppeerrssoonnaall iillllnneessss oorr iinnjjuurryy oorr sseevveerree eeqquuiippmmeenntt
ddaammaaggee..
SSyysstteemm ccoonnttaaiinnss ooiill aanndd rreeffrriiggeerraanntt uunnddeerr hhiigghh
pprreessssuurree.. RReeccoovveerr rreeffrriiggeerraanntt ttoo rreelliieevvee pprreessssuurree
bbeeffoorree ooppeenniinngg ssyysstteemm..
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Wiring Diagrams

Figure 2. 5WCZ5036A1
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Figure 3. 5WCZ5036A1

WWiirriinngg DDiiaaggrraammss
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Sequence of Operation
GGeenneerraall

Operation of the unit heating and cooling cycles is
automatic when the system is set to HHEEAATT or CCOOOOLL
(the optional automatic changeover thermostat, when
set to AAUUTTOO, automatically changes to heat or cool
with an appropriate room temperature change). The
fan can be set to OONN, causing continuous evaporator
(indoor) fan operation or set to AAUUTTOO causing fan
operation to coincide with heating or cooling run
cycles. Continuous fan mode during cooling operation
may not be appropriate in humid climates. If the indoor
air exceeds 60% relative humidity or simply feels
uncomfortably humid, it is recommended that the fan
only be used in the AAUUTTOOmode. With the thermostat
set to OONN current is supplied to the control transformer
(on 460V models the outdoor fan relay (ODF) is
energized through normally closed contacts on the
defrost control (DFC).

CCoooolliinngg MMooddee

TThheerrmmoossttaatt ccaallll ffoorr ccoooolliinngg ((22--ssttaaggee tthheerrmmoossttaatt))

CCaallll ffoorr 11sstt ssttaaggee ccoooolliinngg oonnllyy::

With the room thermostat set to CCOOOOLL and the fan set
to AAUUTTOO, power is supplied from the room thermostat
"O" terminal to the unit switchover valve coil (SOV) and
the "O" terminal on the ECMC board. This energizes the
switch-over valve (SOV) placing it in the position for
cooling (it is in the position for heating when
deenergized). On a call for cooling, power is supplied to
the unit from the room thermostat (Y1) and (G)
terminal. (Y1) provides power to the compressor
contactor (CC), the defrost control (DFC) and the
electronically commutated motor control (ECMC). (G)
provides power to the (ECMC) for low speed (IDM)
indoor fan motor operation.

The energized compressor contactor (CC) completes
the circuit to the compressor for 1st stage (Low)
operation and the outdoor single speed fan motor
(ODM). The (G) signal energizes the (ECMC) for the
indoor fan motor (ECM) to operate on low speed. The
thermostat will continue to cycle the compressor and
fans to maintain the desired temperature.

CCaallll ffoorr 22nndd ssttaaggee aafftteerr 11sstt ssttaaggee

On a call for 2nd stage cooling, power is supplied from
the room thermostat (Y2) terminal to the A/C rectifier
(ACR) and the (ECMC). This energizes the (ACR)
switching the compressor to 2nd stage (High)
operation. The (ECMC) is energized for indoor fan
motor (ECM) high speed fan operation. The room
thermostat will continue to cycle the system between
1st and 2nd stage to maintain the desired temperature.

HHeeaattiinngg MMooddee

TThheerrmmoossttaatt ccaallll ffoorr hheeaatt ((22--ssttaaggee tthheerrmmoossttaatt))

CCaallll ffoorr 11sstt ssttaaggee hheeaattiinngg oonnllyy::

With the room thermostat set to HEAT and the fan set
to AUTO, no power is supplied from the room
thermostat "O" terminal to the unit switchover valve
coil (SOV) and the "O" terminal on the ECMC board.
This leaves the switch-over valve (SOV) in the normal
position for heating and is the signal for the (ECMC) to
run at indoor fan speeds designed for heating. On a call
for heating, power is supplied to the unit from the
room thermostat (Y1) and (G) terminal. (Y1) provides
power to the compressor contactor (CC), the defrost
control (DFC) and the electronically commutated motor
control (ECMC). (G) provides power to the (ECMC) for
low speed (ECM) indoor fan motor operation.

The energized compressor contactor (CC) completes
the circuit to the compressor for 1st stage (Low)
operation and the outdoor single speed fan motor
(ODM). The indoor fan motor (ECM) will operate on low
speed. The room thermostat will continue to cycle the
compressor and fans to maintain the desired
temperature.

CCaallll ffoorr 22nndd ssttaaggee aafftteerr 11sstt ssttaaggee

On a call for 2nd stage heating, power is supplied from
the room thermostat (Y2) terminal to the compressor
rectifier (ACR) and the (ECMC). This energizes the
(ACR) switching the compressor to 2nd stage (High)
operation. The (ECMC) is energized for indoor fan
motor (ECM) high speed fan operation. The room
thermostat will continue to cycle the system between
1st and 2nd stage to maintain the desired temperature.

SSuupppplleemmeennttaarryy HHeeaatt

The supplementary electric heat is brought on when
the indoor temperature drops 1-1/2 degrees below the
thermostat setting. TTSSHH--22 contacts close providing
power to the “WW” terminal on the indoor thermostat
and to the supplementary heater control circuit. An
outdoor thermostat may have been added to disallow
the second stage (if provided) of electric heat above a
selected outdoor temperature. If the outdoor
temperature falls below the setting on the outdoor
thermostat, this additional heater stage will come on.
When the outdoor air temperature rises, and the
outdoor T-stat setpoint is reached, the system will
revert back to first stage electric heating.

When the indoor ambient is satisfied, TTSSHH--22 contacts
will open and the unit will revert back to the
compressor only heating mode and then off. For
eemmeerrggeennccyy hheeaatt (use of supplementary electric heat
only), an emergency ((EEMMEERRGG)) heat switch is provided
within the comfort control. When placed in the
emergency heat position, it will disable the
compressor, bypass the outdoor thermostats, if
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provided, and engage the supplementary electric
heaters and indoor fan.

DDeemmaanndd DDeeffrroosstt OOppeerraattiioonn

During the heating cycle, the outdoor coil may require
a defrost cycle which is determined by the demand
defrost control (DFC). This control continuously
measures the outdoor coil temperature (CBS) and the
outdoor ambient temperature (ODS-B) and calculates
the difference or delta-T measurement. When the
calculated delta-T is met, the demand defrost control
(DFC) opens the circuit to the outdoor fan motor (ODM)
and energizes the switch-over valve (SOV), placing the
unit in the cooling mode to defrost the outdoor coil (on
SCROLL bearing units only, the control will stop the
compressor for a minimum of thirty (30) seconds). The
outdoor coil temperature sensor (CBS) terminates the
defrost cycle, or it times off after twelve (12) minutes in
defrost, the (DFC) energizes the outdoor fan motor
(ODM) and twelve seconds later de-energizes the
(SOV), which returns the unit to the heating mode.
Supplementary electric heat, if provided, is brought on
to control indoor temperature during the defrost cycle.
During this defrost cycle the indoor fan will run at the
speed designated for 2nd stage cooling.

DDeeffrroosstt CCoonnttrrooll

The demand defrost control measures heat pump
outdoor ambient temperature with a sensor located
outside the outdoor coil. A second sensor located on
the outdoor coil is used to measure the coil
temperature. The difference between the ambient and
the colder coil temperature is the difference or delta-T
measurement. This delta-T measurement is
representative of the operating state and relative
capacity of the heat pump system. Measuring the
change in delta-T determines the need for defrost. The
coil sensor also senses outdoor coil temperature for
termination of the defrost cycle.

EECCMM FFaann MMoottoorr AAddjjuussttmmeennttss

If the airflow needs to be increased or decreased, see
the Airflow Table in the Service Facts. Information on
changing the speed of the blower motor is in the
Blower Performance Table.

Blower speed changes are made on the ICM Fan
Control mounted in the control box. The ICM Fan
Control controls the variable speed motor.

There is a bank of 8 dip switches located at the upper
left side of the board. The dip switches work in pairs to
match the cooling/heat airflow (CFM/TON), Fan off-

delay options, and electric heat airflow adjustment. The
switches appear as shown in Figure 4, p. 10.

Figure 4. ECM Fan Control

CFM 
SELECTION
LIGHT 

DIP 
SWITCHES

Table 1. Cooling Off - Delay Options

SWITCH SETTNGS SELECTION NOMINAL
AIRFLOW

5 - OFF 6 - OFF NONE SAME

5 - ON 6 - OFF 45 SECONDS 100%*

5 - OFF 6 - ON 1.5 MINUTES 50%

5 - ON 6 - ON ** 50 -100%

* -This setting is equivalent to the BAY24X045 relay benefit.

** - This ENHANCED MODE selection provides a ramping up and
ramping down of the blower speed to provide improved comfort,
quietness, and potential energy savings. The graph below show
the ramping process.

OFF OFF

50%

80%

100% if necessary

50%

Dehumidify

Fast Coil Cooling
and Heating Efficiency

7.5
minutes

3
minutes

1
minute

F
A

N
 O

P
E

R
A

T
IO

N
 (

C
F

M
)

COMPRESSOR OPERATION   ON OFF

as required
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Maintenance
Owner Maintenance
Some of the periodic maintenance functions of the unit
can be performed by the owner; this includes replacing
the disposable or cleaning the permanent air filters,
cleaning the unit cabinet, cleaning the condenser coil,
and conducting a general unit inspection on a regular
basis.

FFiilltteerrss

When the system is in constant operation, inspect the
filters at least once each month.

If the unit has disposable-type filters, replace them with
new filters of the same type and size. DDoo nnoott aatttteemmpptt
ttoo cclleeaann ddiissppoossaabbllee ffiilltteerrss..

Permanent-type filters can be cleaned by washing them
with a mild detergent and water. Make sure that the
filters are thoroughly dry before reinstalling them in
the unit (or duct system).

NNoottee:: It may be necessary to replace permanent filters
annually if washing fails to clean the filter or if
the filter shows signs of deterioration. Be sure to
use the same type and size as was originally
installed.

CCoonnddeennsseerr CCooiill

Be sure to keep all vegetation and debris away from the
condenser coil area.

Service Maintenance
CCoooolliinngg SSeeaassoonn

To keep the unit operating safely and efficiently, the
manufacturer recommends that a qualified service
technician check the entire system at least once each
year or sooner if needed. The service technician should
examine these areas of the unit:

• filters (for cleaning or replacement)
• motors and drive system components
• economizer gaskets (for possible replacement)
• safety controls (for mechanical cleaning)
• electrical components and wiring (for possible

replacement and connection tightness)
• condensate drain (for proper sealing and cleaning)
• unit duct connections (to see that they are

physically sound and sealed to the unit casing)
• unit mounting support (for structural integrity)
• the unit (for obvious unit deterioration)

HHeeaattiinngg SSeeaassoonn

Complete the following unit inspections and service
routines at the beginning of each heating season.

• Visually inspect the unit to ensure that the airflow
required for combustion and condenser coil is not
obstructed from the unit.

• Inspect the control panel wiring to verify that all
electrical connections are tight and that the wire
insulation is intact.

IInnddoooorr AAiirrfflloowwMMoottoorr SSppeeeedd TTaapp SSeettttiinngg

The units are factory set to Medium Low Speed.

If an electric Heater is installed refer to the electric
heater nameplate for minimum airflow settings.

Fault Detection
A fault condition is indicated by the flashing light on
the defrost control board located inside the heat pump
control box.

In normal operation, the defrost control light will flash
once each second. If the light is flashing more than
once per second or not at all, refer to the Demand
Defrost Control Checkout table.

PPIINN IIddeennttiiffiiccaattiioonn

1. TEST_COMMON (Shorting any of the other pins to
this pin causes the function of the other pin to be
executed. Leaving this pin open results in the
normal mode of operation.)

2. TST = Test (Shorting TEST_COMMON to this pin
speeds up all defrost board timings.)

3. FRC_DFT = Forced Defrost (Short TEST_COMMON
to this pin for two (2) seconds to initiate a forced
defrost. Remove the short after defrost initiates.)

DDeeffrroosstt CCoonnttrrooll CChheecckkoouutt

Normal operation requires:

• LED on board flashing 1 time/second.

• 24V AC between R & B

• 24V AC between Y & B with unit operating

• Defrost initiation when FRC_DFT pin is shorted to
TEST_COMMON pin.

If a defrost control problem is suspected, proceed to
the Demand Defrost Control Checkout table.

SSeeqquueennccee ooff OOppeerraattiioonn



12 5WCZ5036A-SF-1A-EN

FRC_DFT

TEST_COM

TEST

TTeesstt SSeennssoorrss

Using the chart below, locate (as close as possible) the
actual sensor temperature. The measured resistance
should be relatively close to the resistance value
shown in the chart.

Example:

Sensor temp. = 19°F.

Measured Resistance = 46K ohms

This sensor is good since the measured value is
relatively close to the chart value.

1 — Flash/
Second

= Normal operation.

2 — Flashes/
Second

= Fault A (Low ΔT): Inoperative compressor,
loss of charge, open ambient sensor, shorted
coil sensor.

3 — Flashes/
Second

= Fault B (20 defrosts terminated on time)
Fault C (High ΔT): SOV stuck in heating,
shorted ambient sensor, open coil sensor,
closed TXV, ODmotor failure, OD fan on in
defrost, undercharged unit.

4 — Flashes/
Second = Fault A & C or A & B

For additional information consult Pub. No. 34–1001 Heat Pump
Defrost Controls.

TEMP (ºF) RESISTANCE

86 7.85K

81 8.85K

75 10.24K

70 11.59K

65 13.14K

59 15.32K

55 16.93K

50 19.41K

45 22.20K

41 24.76K

36 28.45K

32 31.84K

25 37.50K

19 46.44K

14 53.94K

10 57.64K

5 67.06K

0 78.05K

Table 2. Demand Defrost Control Checkout Table

SYMPTOMS CHECKS YES/NO ACTIONS

1. LED off.

1. 24V R-B & Y-B at board, with unit
running?

N Repair low voltage wiring.

Y Complete Check #2.

2. Short FRC_DFT pin to TEST_COMMON
pin. Is defrost cycle initiated?

N Replace defrost control.

Y LED is bad but control will still function.

2. LED flashing very rapidly
(greater than 4 times/ sec) or
appears to be on continuously.

TEST_COMMON pin shorted to TST pin?
Y Remove short.

N Replace defrost control.

3. Control does not initiate a
normal defrost.

1.
OD Temp. below 49°F.? OD Coil temp.
below 35°F.? "Delta" T increasing N

Check refrigerant circuits for balanced
distribution of refrigerant if OD coil is
frosting and delta T is not increasing.

2. LED flashing?
N Refer to SYMPTOM #1.

Y Complete Check #2.

3. Check for 24V Y-B at board with unit
running.

N Repair low voltage wiring.

Y Complete Check #3.

4. Check sensors for correct mounting
(connection) and resistance. Remount or replace sensor if necessary.

5.
Short FRC_DFT pin to TEST_COMMON
pin. Is defrost cycle initiated?

N Replace defrost control.

Y Y-B signal or control may be intermittent.

SSeeqquueennccee ooff OOppeerraattiioonn
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Table 2. Demand Defrost Control Checkout Table (continued)

SYMPTOMS CHECKS YES/NO ACTIONS

4. Control does not initiate a
forced defrost.

24V R-B & Y-B at board with unit running?
N Repair low voltage wiring.

Y Replace defrost control.

5. Defrost initiates manually but terminates in less than 10 seconds. Replace defrost control.

6. Defrost initiates manually but
terminates on time.

1.
Coil sensor circuit open or reading at a
very high resistance? Y Replace coil sensor.

2. Does OD fan cycle off in defrost? N Replace defrost control.

3. Windy weather preventing normal
termination?

7.
Defrost initiates on
approximately 15/25 minute
intervals.

1. Be sure OD coil is clean. N Complete Check #2.

2. Coil sensor open or reading a very high
resistance? Y Replace coil sensor.

3. Ambient sensor reading less than
normal?

N Complete Check #3.

Y Replace ambient sensor.

4. OD fan off in defrost? N Replace defrost control.

8.
Defrost initiates on
approximately 30/45 minute
intervals.

1. TEST_COMMON pin shorted to TST pin? Y Remove short.

2. Do both sensors check OK?
N

Replace defective sensor (Clear coil and re
gency heat light).

Y Complete SYMPTOM #3.

3. Verify correct system charge. Adjust as needed.

4. Verify a "forced defrost" terminates less
than 15 minutes. N Replace defrost control.

5. OD fan motor off in defrost. See SYMPTOM #9.

6. Verify proper SOV operation. Replace if necessary.

9. OD fan runs during defrost. Replace defrost control.

10. No SOV delay on defrosttermination. Has J1 been cut?
Y The soft-switch time is defeated when J1 is

cut.

N Replace defrost control.

11. ODS-A burned out. B to Tgreater than 10 volts?
Y Check low voltage wiring for miswire.

N Check for short in low voltage wiring.

12.
On SCROLL bearing units,
compressor does not operate.

1. 24V R-B at board & 24V Y-B at board? N Repair low voltage wiring.

2. Check protective devices in YO circuit.
24V YO-B present after 30 seconds. N Y-B signal or control may be intermittent

13. On SCROLL bearing units, no 30
second off delay at defrost
initiation.

Check voltage between control terminals 2
and 7, force a defrost cycle. Is 24V present
for 30 seconds and 0V thereafter?

N Replace defrost control.

SSeeqquueennccee ooff OOppeerraattiioonn
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Indoor Fan Performance

5WCZ5036 EXTERNAL STATIC PRESSURE (IN.WG) Cooling CFM Horizontal [Downflow]

Motor Speed 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

350 CFM
/ Ton
Setting

Low -
812
[808]

821
[816]

829
[818]

826
[811]

818
[795]

804
[777]

791
[762]

778
[751]

770
[742]

751
[723]

High -
1056
[1055]

1069
[1068]

1074
[1073]

1076
[1073]

1077
[1074]

1076
[1063]

1070
[1063]

1060
[1052]

1029
[1020]

893
[905]

400 CFM
/ Ton
Setting

(a)

Low -
894
[892]

903
[898]

913
[904]

915
[904]

913
[891]

905
[873]

887
[860]

874
[845]

859
[833]

793
[803]

High -
1196
[1199]

1199
[1205]

1203
[1208]

1205
[1210]

1208
[1211]

1209
[1209]

1208
[1207]

1202
[1198]

1114
[1099]

994
[984]

450 CFM
/ Ton
Setting

Low -
990
[988]

1002
[994]

1009
[1004]

1013
[1005]

1012
[1003]

1009
[997]

1000
[983]

989
[969]

974
[943]

866
[863]

High -
1369
[1381]

1370
[1381]

1372
[1383]

1374
[1381]

1375
[1382]

1375
[1369]

1370
[1373]

1300
[1298]

1199
[1194]

1091
[1085]

(a) Factory Default Setting.

Airflowwith Auxilary Heat (CFM)

SWITCH SETTINGS SELECTION
NOMINAL AIRFLOW

5WCZ5036

7 - OFF 8 - OFF LOW 1050 CFM

7 - ON 8 - OFF HIGH 1200 CFM

7 - OFF 8 - ON HIGH 1200 CFM

7 - ON 8 - ON HIGH 1200 CFM
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Refrigerant Circuit
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Troubleshooting Chart
PP--PPRRIIMMAARRYY CCAAUUSSEESS // SS--SSEECCOONNDDAARRYY CCAAUUSSEESS
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REFRIGERANT CIRCUIT

Liquid Pressure too High P S P S S

Liquid Pressure too Low S P S S S

Suction Pressure too High S P P S S

Suction Pressure too Low S S P S

Liquid Refrigerant
Floodback (TXV System) S S P

I.D. Coil Frosting P S P S

Compressor Runs
Inadequate or No Cooling S P P S S S S P S

ELECTRICAL

Compressor & O.D. Fan
Do Not Start P P S S P P P P

Compressor will not Start
but O.D. Fan Runs P S P P P S

O.D. Fan will Not Start P P

Compressor Hums but will
Not Start P P P P S S

Compressor Cycles on IOL P S P P P S P S P S S S S S S S

I.D. Blower willnot Start P S S P P

MCB Code Table
Condition Green LED Amber LED

Idle or Off Off Off

Startup On On

No Active Alarm Slow Flash On

Active Alarm (Refrigerant Leak, Sensor
Communication Error, or Sensor Error)

3 Flash On

Past Refrigerant Detected Alarm 4 Flash On

Past Sensor Communication Error 5 Flash On

Past Sensor Error 6 Flash On
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Important Product Information
Packaged Unit Serial Number_____________________________________________________

Packaged Unit Model Number_____________________________________________________

Date of Installation_______________________________________________________________

Dealer___________________________________________________________________________

Service Information

Call your installing dealer if the unit is inoperative. Before you call, always check the following to be sure service is required:

1. Be sure the main switch that supplies power to the unit is in the ON position.

2. Replace any burned-out fuses or reset circuit breakers.

3. Be sure the thermostat is properly set.

Service Phone ___________________________________________________________________

TTrroouubblleesshhoooottiinngg CChhaarrtt
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About Trane and American Standard Heating and Air Conditioning
Trane and American Standard create comfortable, energy efficient indoor environments for residential applications. For
more information, please visit www.trane.com or www.americanstandardair.com.

The AHRI Certified mark indicates company participation in the AHRI Certification program. For verification of individual certified products, go to ahridirectory.org.

The manufacturer has a policy of continuous data improvement and it reserves the right to change design and specifications without notice. We are committed to
using environmentally conscious print practices.
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