MANUAL 2100-147 \

INSTALLATION INSTRUCTIONS

WALL MOUNTED
PACKAGE HEAT PUMPS

MODELS

2U4WH6-AQL4CDO02
2U4WHE-A08CDO02




IMPORTANT

The equipment coversd In this manual is W be Installed by
trained, expecienced service and installation technicians. Any
heat pump is more critical of proper oparating, charge and an
adequate duct system than a straight air conditioning unit. Al
duct work supply and return, must be properly sized for the
dasign air flow requiremant of the equipmant, ACCA is an
excellent guide to proper sizing. All duct work or porthns
thereof not in the condilloned space should be proparly
insulated in order to both conserve snergy and prevent
condensation or moistura damage.

SHIPPING DAMAGE

Upon racsipt of equipment, ths carton should be chacked for
extarnal signs of shipping damage. If ia found, ths
roceiving perty must contact the last carrisr Immosdiately,

prefarably in writing, requesting inspection by the carrier's
agent.

GENERAL

Tha rafrigerant aystem iz completaly assembied and charged.
All internal wiring is complats.

Tha unit is designed for use with or without duct work,

Flanges srw provided for stuaching the wupply snd returmn
ducts.

These Instructions explain the recommended mathod to install
the air cogisd seif-contsined unit and the electrical wiring
connactions to the unit.

Thase instruclions and any Instructions packeged with any
separsta squipmant required t0 maks up tha esnure air
condithaning system should be carefuily resd befors beginning
the installation. Nots particularly “Starting Procecures® and any
tags and/or labels attachad to the squipment.

While thase instructions are intended as & genersl recommended
guida, they do not suparsades any national andfor local codes
in any way. Aulhorities having jurisdiction should bs consuited
befare the instaliation is macde.

INSTALLATION

Size of unit for a proposed Instsllation should be bassed on
heat loss calculstion made according to mathods of Ajr
Conditioning Contractors of Amarica (ACCA), The sir duct
should be installed n accordanca with the Standards of the
National Fire Protection Association for ths Installation of Alr
Conditioning and Ventlating systeams of Other Than Residence
Type, NFPA No. 90A, and Rasidence Type Werm Air Heating
snd Alr Conditioning Systems, NFPA No, 308, Where local

regulations are at a-varisnce with instructions, installar should
adhare to local codas.

DUCT WORK

Design the duct work according to mathods given by tha Alr
Conditioning Contractors of Amarica. When duct runs through
unheatad spaces, It should ba lAsulatad with & minioum of one
inch of Insylation. Usa insulatlon with a vepor barrier on tha
outside of the insulation. Flexible ints should be used to
connect thae duct work td the equipment ln ordar to iKesp the
noisa transmission to a minimum.

A one-inch clearanca to combustible material for tha first thres
feat of cuct attachad to the outist wir frame is required. Ses
page 5 for further details.

FILTER

A ona Inch throwawsy fUter ia supplisd with esch unit. The
flitar slides into positlon making It esaty to service. This filter

can be serviced from the ouiside by remaving the service
daar .

FRESH AIR INTAKE

All units sre built with & frash air inlet hole punched in the
service panel. The fresh sir damper assembly is shipped with
wch unit, snd sust be sttached ai the instalistion site. Sas
Figura 1 for typical Installation procsdura.

The fresh alr demper sssambly is standsrd equipment with tha
unit becsuss of tha varisty of stale or local codes reguiring
frash air capablilty.

Alt capacity, eofficleancy and cost of oparalion information as
required for Deparument of Energy “Enargyguide Facit Sheets
is besad upon the frash sir blank-off plate in placa and is
recommendad for meximun snergy afficiency .

Tha blank-off plata Is avallable upon requast from thae factory

and s installed in place of the frash air damper shipped with
sach unit.

WALL MOUNTING

1. Two holaa, the size of the spply and return air opanings
must be cut through the wali ea shown in Figure 1.

2, On wood-frame walls, tha wall construction must Ls strang

and rigid snough tc carry the waight of the unil without
transmitting any unit vibratlon.

3. Concrete blotk wails must be thoroughly inspecied 1o

insurs that they are capsble of carrying the waight of the
insialling unit.

N. Ducts through tha walls must be insulated and all joints

taped or saaled to prevent air or maisiure emiering the
wail cavity.

5. Soma installations may not require any return air duct. It
is recommanded that on this types of instailation that a
fMiter grilla be located In tha wall. Filters must ba of
sufficient size to sllow » maxl®um velocily of 400 FPM,

HOTE: If no raturn alr duct is used, applicabla installation
codas may limit this cabinet to instsilation only In a
single story struciure.

WIRING - MAIN POWER

Rafar o ths unii rat plate for wira sizing information and
maxlmum fuse or "HACR Type* circuit bresker size. Each
outdoor unit is merked with & "Minimum Circuit Ampacity.™
This mesns that the fleld wirlng used must be sized 1o carry
that smount of current. Depending on \ha instalied Kw of
electric haat, thers may be two fisld powar circuits reguired.
if this Is the casa, tha unit serial plals will 5o indicale. Soms
models ars sultabla only for connection wilh copper wira, while
others can bas wired with sithar coppar or aluminum wirs, Each
unit sndfor wirlng disgrais will be marked “Usa Copper
Conductors Only* or "Usa Copper or Aluminum Conductors.®
Thesa instructions MUST BE adhared 0. Refer to the National
Electrical Cods for complele current carrying capacity cata on
tha various insulation grades of wiring material,

The elsctrical dats lints fusa and wire sizes [(60°F copper) for
sll models, Inciuding ths most coammonly used hester sizes.
Alsc shown ars the number of fieid powar circuits raquired for
the various models with hasters.



The unit rating plate (ists & "Maximum Time Delay Relay Fusa®
or "HACR Type" circuit breaker that is to be used with the
equipment. The correct site must be used for proper circuit
protection and 3iso to assure that there will ba no nuisanca

tripping due to the momenwry high starting current of the
Comprestar motor,

WIRING - 24 CONTROL CIRCUIT

Nine (9) wires should be rum from thermostat subbase to the
UWY terminal board in the unit. A nine Zonductar, 18 gauge
copper, color-coded thermosiat cable is recommended. The
connaction points are shown on most of the wirlng diagrams
and ars a3lso shown balow,
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Unit 24V Terminal Board

IMPORTANT MOTE: Only thae tharmostst  and subbasa
combinations a3 shown sbove will wark with this egquipment,
Tha swuat and subbase MUST be matched, and correct oparstion

can ba assurad cnly by proper salectlon and appilcation of
these parts.

CONDENSATE DRAIN

A plasiic drain hosa extends from tha drain pan at tha top of
tha unit doewn to the unit base, Thars are cpenings In the unit
base for the drain hosa to pass through. In the avent tha
drain hosa is connected to & drein system of soma typs, it

must be an qpen or vented typs 3ystem 1o Misurd propar
drainegs.

COMPRESSOR MALFUNCTION RELAY (Single Phass Models Only}

Actuation of the gresn “ctheck® lamp is sccomplished by a
voltage typs relay which is factory instalied. Any condition
such as loss of charge, dafectiva capacitor, defactive
conlactor, stic., that will prevent comprassor from opareting
will causs green lamp w activate. This Is a signai to tha

operatar of ths equipment to place systam in amargency heat
position,

PRESSURE SERVICE PORTS

High and low pressura sarvice parts ara installed on all units
sa that the systea operating pressures csn ba observed.
Pressurs curves can be found later in the manual covaring all
madels on both cooling and heating cycles. [t Is Imparaiive to

match the correct pressure curve to the unit by model
numbar.

SEQUENCE OF OPERATION

Cooling = Circult R-Y makes at tharmostat pulling in
comprasser contactar, stsrting the compressor and outdoor
motor, The G (indoor motor] clrcuit is automatically completad
an any call for cooling operatlon, or can be snergized by
manual fan switch on subbasa for constent air clrcutation.

Heating - A 28V solenoid coll on reversing valva controls
eating cycla operstion. Two thermastat options, ona allowing
“Auto" changeover from cycle to cycle mnd tha other consuantly
energiting solenoid coil during heating seaason and thus
eliminating pressura aqualization nolsa except during dafrost,
are to be used, On “Auto” optlon, a circuit is complated from
R-W1 and R-Y on sach heating "on* cycla, wsnargizing
reversing wvalve solenoid and pulling in compressor conwsctor
starting compressor and outdoor motor. R-G also makae starting
indoor blower motor. Heat pump heating cycle now in
operatlon, The sacond option has no "Auto® changsover
position, bul instesd enwrgizes the reversing velve solencld
constantly whenever the system switch on subbase is placed in
"Hest* position, tha "B" terminal baing constantly energized
from R. A thermostat demand for heat campletes R-Y circuilt,
pulling In comprassor contactor starting compressor and
outdoor motor, R-G alsc make starting Indcor blowsr mator.

MOTOR SPEED RELAY

Indoor motor speed can ba changed by field
optionat switch and wiring as
diagram.

installing an
instructed by the unit wiring

QUTDOOR THERMOSTAY

Qutdoor thermaststs are svsilable 10 hold off various banks of
electric hast untll neaded as determined by Guldour
temperatura. Tha set point of either type of thermostat is
variable with geographlc reglon and sizing of the healing
equipment to the structura. Utilization of the Haating
Applicstion Daws and tha heat loss caiculation of the building
ara usaful in datermining the correct set poinis.

COMPRESSOR CUT-OFF AND OUTDOOR THERMOSTAT WIRING

See specific wiring information on pagsé .
HEAT ANTICIPATION

Both of the tharmoststs shown below hava a fixed heat
anticipator for sisge 1 with no adjustmant required. Siage 2
has an adjusiable anticipswor for the W1 connaction and fixed
for ths Wl connection. Both the W2 and W3 Circuits are
controlied by tha siage 2 bulb. The only heat anticipater that
neads ta be chacked is sisge 2 and 1t shouid ba set 1o msich
tha load carried:by thes W21 circuit. Tha normal factory wiring
provides for only ona slaciric heat contacior to ba controilled
by W2, and tha anticipator should bae set at .40A. If special
fleld wiring is done, It is Dest to aclually msasiire the load bul
s good rula Is .50A for sach heat contactor conurolled by W2.

WALL THERMOSTAT AND SUBBASE COMBINATIONS

Group | Thermostat Subbats Predominant Foalurs
A E803-017 S0~ 008 Heat or Cool
(TaTaR112%) | (Q&TAL1IRTY | Mo Aura
B ing3-o1s INGA-010 Automatic Heat-Cool
(TazaN 1024} | Q870F128Y) Changeovar Posilion

() No automatic changeovar position--must manually place in
heat or cool. Raversing valve remains energizad a1 all times
system switch i3 (n haat position (excapt during defrost
cycle)l, No pressurs equalization noise when thermosiat is
satisfled an alther heating or cooling.

(@ Altows thermostat to control both haating and cooling

operation when set In "AUTO" position. Raversing valve
de-snargizes at and of each “"ON" haating cycla.

IMPORTANT NOTE: Both thermostat and subbase combinatiana
shown above Incorpormte the followlng fesiuras: Aen Aulc lan
switch, Off-Haat-Cool-Em. Heat Switch, and two (2] indicatur

lamps—ons for emergency hedi and ona for compressor
malfunction.

THERMOSTAT INDICATOR LAMPS

The red lamp marked “EM.HT." comas an and slays on
whensver the system switch is plsced in Lha emargancy haeat
pasition, The grean lamp markad “check® will come on if there
is any problem that prevents ihe compressor from running
whaen It |3 suppased to ba.,

EMERGEHCY HEAT POSITION

The operator of the equipment owust manually place the system
switch 1n this positian, This ts done when the green "check"

lamp comas on indicating & problem or electric heat 1s
required,



DEFROST CYCLE

The defrost cycla is controlled by time and temparatura, Tha
15 wvolt tlmer motor runs all the time thea compressor js In
operation. When the outdoor tamperatura is In tha lower 40°F
temperature range ar coldar, the outdoor coil temperaturs js
32°F or below, This tempersturs is sensed by “the dafrost
thermostat mounted near tha bottom of the outdoor coil on a
return bend, The defrost thermostat closes at approximately
31°F. Every &0 [or 300 minutes that the compressor is
running, contacty 3-5 closea for 7 minutes, with contacts 3-4
closed for the first 40 seconds of that 7 minutes. [f the
defrost thermostat is closed, the defrost relay snergizes and
places tha system in defrost mods. An interlocking circult is

created with timer contacts 3-5 and dafrost relay contacts 7-9
in paries.

Ouring the defrost mods, the refrigerant cycle switches back to
the cooling cycle, the outdoor sotor stops, and hot gas passing
through the outdoor coil meits any accumulated frost. When the
temperature rises to approximately 57 degress F, tha defrost

thermostat opens, de-eneryfzing the defrost relay and raturning
the system to heating operstian.

iIf soma sbnormal or temporary condition such as a high wind
causas tha heat pump to hsva 2 defrost cycls,
comtacta 3-5 of ths defrost timer will open after 7 minutas and
restore the system Lo heating oparations automaticaily.

There ars iwe time sattings on the defrost timer--30 minutes
and 60 minutes. Most models are shipped wired on tha &0
minuts seitlng for greatast operating sconomy. If spaciel
clreumstances raquire a3 changs to the sharter time, remove
wira connected to terminal 5/60 and reconnect to terminal 5/30.

There is a manual advanca knob located on tha timer. This can
ba used to advance tlmer to contsct closure point if It 1Is

desired 10 check out dafrost cycle operstion, without waiting
for time ta elapsa,

OEFROST TIMER WIRING

M)

s e

.,l-\. AL
o AL

NOTE: All models ara conmectsd to 3/60 terminal (80 minuta).
Any modal can be changed from $£0 minutes to 30
minutes by unplugging from 5/60 terminal and
reconnecting ta 3/30 tarminal as shown by dotted line.

SERVICE HINTS

1. Caution homeowner to maintain clean air fllters st all times.
Alzo, not to needlassly closs off supply and raturn air
registars. This reduces alr flow through the systsm, which
shortens equipment service life as walf as Increasing
operating costs.

2. Switching 1o hseating cycls at 75°F or higher outside
temparalure may ctuse & nuizssnca trip of tha manual resat
high pressure switch.

3, The heat pump wall thermostets perform muitlple functions.
Bs sura that all function switchas ura correctly sat for the
deslred oparating mode befors trying to diagnoss sny
reported sarvicea problems,

4. Chack ail powar fuses or circult breakers to be

sure  that
they are tha correct rating.

5. Perlodic clesning of tha outdoor <oil 1o permit full and
unrastrictad alrflow circulation is essential.

IMPORTANT INSTALLER NOTE

For improved start-up performance wash ihe induor cuil with a
dishwashar detsrgent.

CRAMKCASE HEATERS

All units ars provided with soma form of comprassor crankcasa
heat. Soma singls phasa units uillize the compressor mator
start winding (n series with & portion of tha run capacitor w
genarsis heat within the compresser shall to prevent liquid
refrigarans migration,

Some threa phass units utilize a wraparound Lype of crankcase
hester that warts thas compressor ol from the outsica,

Soma single and thres phasa models have an inssrtion well typa
hester located in the lower section of tha campressor housing.
This is a self-regulating type heater thst draws only anough
power to maintain the compressor at a safa temparalurae.

Soma form of crankcase heat s sssentisl to prevent liquid
refrigerant from migresting to the comprassor, causing oil pump
out on compressor start-up end possibie valve failure dus 1o
compreasing s liquid,

Refer W unit wiring diagrsm to find exsct typa of crankcass
haster usad,

The following decal s affixed to all outdoor units datailing

start-up proceacdure. This Is vary mmporiant. Plesss read

IMPORTANT

& AFTHR PRCPILY BLAPERD Taall Tr
THEREOETAT wAY Sl 86T TO OMIA
Tl COMPRERIOR.

LLNCEFT AR WSO FOR LAMRTT
Rt I e

Note: If this unit is opersted in coollng balow a 65° ouldoor
ambient iemperaturs, the [nstallation of low ambient control
(LAC-t snd 820%-008 rwlay) to unit is required.



. UHIT MDDELS
UNIT MODELS —_—r
JOWA
20WA IEWA
20WA 3OWH
1eWH -
Model FADLO 16WH
T4WH Fresh Air Cover HIWA
With Adjustable HIWA
Damper [ SOWA
HUWH
/ GOWH
[ — MODEL FAD2S
Fresh Air Cover _ '
With Adjustable
. Damper
N .
It{sort topiﬂan.c cf fl‘:lh =
air cover into opening in .
Service service door and push top of Service Door
l?vcmr--—--....~ cover assembly all the way to
HModel FADLO

top of opening. /
\
Modsl FADZS

CT—a.gecure bottom of

Fresh Air Cover ASSOIBW
with two screws.

FIGURE 1




FIGURE 2
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MOUNTING INSTRUCTIONS

These units are sacured by wall mounting brackets which
securs tha unli to the outside wall surface at both sides
and at the bottom,

The unit itself 13 sultable for "0® inch clearanca, but the
supply air duct flange and tha fIrst few faet of supply
air duct requirs 1 inch clearanca to combustible matarisl.
If combustible wall, use K snd L dimensions for sizing, if
nan-combustible, use D and J.

After tha wall opening positions have besn salectad, lay
out the positien for the bottom and slde brackats, Fasten
the brackets secursely to tha wall (typs of fastensra will
depand on wall construciion),

LN

Be surs to observe tha P dimension when asttaching tha
side brackets. This will sssurs that not scraws are drivea
inte the unit sides damaging any intarnal parts. One-half
inch gheat metal sCrews are recommandaed.

For sdditionsl mounting rigidity, Lha raturn air and supply
air {depanding upon wel! construcilon) frames or coliars
can be drilled and screwsd or welded to the structursl wail

Itsalf, Ba sure to obsarve required clearance if combuslible
wall.

Maintain 30 inchas minlmum cledrance on right side of unil
to aliow sccass to haat strip.



FAN BLADE SETTING DIMENSIONS

Shown in the drawing below are tha correct fan blads seiting
dimensions for proper air delivery across the osutdoor coil.

Any secrvice mork -requiring remaval or adjustmant in the fan
and/ar motor area will require that the dimensions balow be
checked and blade adjusted in or out on the moior shafi
acecordingly.

MODEL | DIM. A

20WHE 12

IlI
lll
Ill
lll
lll
1PWHE 111
lll
lll
I||
lll
H
1
11

A -

REFRICERANT CHARGE

Tha aorrect systam R-12" chargs is shown on the unit rating
plate. Optimum unit performance will occur with & rafrigersnt
charge resulting in 8 suction line temparasturs (¢ from

RATED CFM AND E.5.P. (WET COIL--COOLING)
Ratad Rated Recommended
Model CFM E.5.P. Airllow Range
18WH 5 650 L3 585 - 725
2WWHE 825 15 40 - 990
TAT

[untt 24v Tarmisat Boara l

©®®®®0®®®?®®@

®
Dutdoor thermostat

used as comprassor
cutoff.

Emergency heat relay will prevent comprassar operation whan
electric heat {3 energized.

compressor) as shown in the following table: INDOOR BLOWER PERFORMANCE
. CFW--DRY COIL WITH FILTER
Anted £.5.P. Modal
Modasl Alrflow 15*F OD Tamp. B2*F OD Tamp. Inches H!O TOWHE - 20WHS
N 1360
1MWHE 650 61 - 6% -7 1 9315
82 56 - 58 65 - 67 .2 870
2WWH & 5 3 500
N s
&30
The above suction line temparstures ars based upon 30°F dry 3
bulb/§T°F wet buib {50% R.H.) tempersturs and ratad airflow
across the evaparator during cooling cycla.
ELECTRICAL INFORMATION WIRING INFORMATION **
Operacing Max |No. Flald Requirsd (1) | Min, cke(Z)| Pleld Pover  Ground
Aated Yoltage Heater® | Unit | Power Ovarcurren Ampacity Wiring Wire Size
Model Yoles/Ph | Range . KW Amps YCircuite | Protectlon Cke. A/B Cke.AfB Cke. AfB
Z4WHA-AQGCDOOZ 230/208~11 197-253 & 18 1 30 23 10 10
244 6= ADSCDOA2 8 34,3 1 43 45 & 10

*Elaciric heaters are nominal KW 8 240V or 420V,

k*Based on  60°C copper wire. Other wiring maceriale
sust bo rated for marked "Minimum Circuilt Ampacity™

or groater, WMot all models approved far aluminua wire.

conCcurrent COmMpressor aparat fon.

@Thl.s vquipgant incorporaces 8 special control circuit for the supplamentary electric heat strip. This circuit
permits electric haat oparatfon only when the thermostat is in the emergsncy heat pomitiom and doas not permit

Time delay fuses or "HACR Type" circuit breakem
nust be vasd for 60 and smaliar sizes.

Standard fuses or circuit braakers are suitsble
for wizes 70 snd larger.
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PARTS LIST

SINGLE PACKAGE HEAT PUMP

od o
218
518
e
Part No. Description ol
[t= R
HE
S PN
5202-006 |Accumulator x |x
5152-030 |Blower Housing.9-7 x |x
5152-028 |Blower Wheel 9-7 x [x
5152-029 I!Blower Wheel 9-7 X |x
8552-045 |Capacitor 30/370V x Ix
8552-002 |Capacitor 5/370V x |x
8552-004 |Capacitor 7-1/2 [/ 370V x1x
5811-036 |Capillary Tube - Cool 2|2
5651-036 |Check Valve x |x
8000-101 |Compressor H2Z3B223ABCA X |x
5811-017 {Capillary Tube -~ Heat 1]1
8401-007 |[Contactor = Compressor 254 1]1
8401-006 |[Contactor - Heater 2P18 1]1
18408-018 |Defrost Thermoatat x |x
5060-048 |Evaporator Coil x |x
5151-033 |[Fan Blade F10HS8,7 x |x
7004=-006 |Filter 14 x 25 x jx
8604-041 |Heat Strip 4KW 1
8604=-043 JHeat Strip 8KW 1
8406-011 |High Pressure Switch x I x
8402-048 |Limit Switch 160° x | x
8102-009 |[Motor - Blower 1/6 hp x| x
8103-016 |Motor - Fan 1/5 hp x | x
8200-023 |Motor Mount - Fan X |x
8201-009 |[Relay - Blower 212
8201-047 JRelay - Defrost x| x
8201-024 IRelay - Compressor Fault x | x
5650-009 |Reversing Valve x{x
5650~008 |Solenoid Coil X I X
5210-002 |Strajiner 111
8607-019 |Terminal Board Xix
8402-030 Thermal Cut-cff 112
18612-012 {Timer x| x
8407-035 |Transformer X[x
8200-031 |[Motor Mount - Blower XX
5451-011 |Motor Mounting Parts x{x
5210-004 (Strainer 111
8615-013 |[Circuit Breaker 1] ..
8615-010 |Circuilt Breaker 1
4011-824 [Wiring Diagram x
4011-825 IWiring Diagram X
8201-015 Emergency Heat Relay 111

1/88
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