MANUAL 21Dﬂ-ﬂ45n

SINGLE PACKAGE HEAT PUMP
INSTALLATION INSTRUCTIONS

MODELS

PH42
PH48-2
PH60-4

FOR RESIDENTIAL AND COMMERCIAL
HEATING / COOLING APPLICATIONS
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1HPORTANT

The equlpment covered in this wanual is to be dnatalled
by tralped, experienced service and installation tech-
nicians. Any hent pump is more crltical of proper op-
ersting chargs end #n sdsquate duct system than a2
5truigﬁt alr conditioning unit. All duct work, ;upgly
and returTn, must be propﬂrl{ mized for the dexign air
flow requirement of the equipment. NESCA is am ex-
celleat guida to proper slzing. A1l duct work or
portions thareef mot in the conditioned spece should be
properly inaulsted in orTder to both conserve energy aod
prevent condansaticon of moisture damnpe.

SHIFPING DAMRGE

Upen Taceipt of eguipment, the carton should he checked
for extetnal zigns of shipping dammge. If damage ic
found, the recelving party Bust contact the laat )
carTier imeediately, preferably in writiag, requesting
inspection by the carrier's agent.

GEMERAL

The refrigerant dystem is completely assembled wnd
charged. All internal wiring is complatsa.

The unit 1z designed for use with or without duct
work. Flangea are provided for attachlog the supply
and return ducty.

These instructions srplain the recommended method to
Inatall the air coolad self-contained unit and the
slectrical wiring connections to the unit.

Thaem instructions and any instructions packaged With
any separate equipment Tegquired to make up the entirve
alr conditionlng syatem should be carefully Tead
bheforn buginnins the installation, Hote particulsriy
"Starting Procedure’ and any tags andfer labels
attuched to the sguipment.

¥hile theze instructions are intended as = general
recommended guide, thay do not superrade any saational
andfor local cedes in any wiey. Authorities having
furisdiction should be consulxed before the inm-
stallation is made,

LOCATION

General - The unlt must be located outside, or in a
well ventilated aran. [t must not bBe In the space
beinf heated oy coaled. A sownd abzarbing matarial
should be congidered 1f the unit iz ta be inatelled

in such 1 positivn or location that might cause trana-
nission of sound or yibratlon te the llving drea or
adjacent butldings.

Slak Mounting - In area3 where winter temperaturaz DO
HHT'EE'FETEﬁISZ‘F far parleds over twslve houra, the
unit may be 3lab mounted st grade level. When in-
stalling wnit at grade level, inatall on & concrece
slab at leaszt four inches above finished grade level.
Slab ghould have 3 slope tolevwnce awey from the
bullding structure of at Jeast 1/4 incﬁ per foot,

while belng level from side to zide, This will prevent
ice bulldup undery the wnit during defrost cycles,

Place slab in & locatieon where tun-off water from
higher ground. will ot collect around wipit, S5es Figurm 1.

A minisum of 18 inches should be provided betwesn tha
coll inlet and any bullding surfaces. PFrovide at
lanat fpur fert beiween coil ocutlet and any bullding
wall, fences or other vertical structurex. Frovide a
minimm of three Fewt clearance oo the asrvice mccess
3ide of the unit. Sas Figure 2.

Roof HuuntinE - When n unit is installed in aress
wherp Iow ambient tn-rsrlturus ar atrong wintsar winds
exist, it should be placed 30 prevalling wintar winds
are oot in direct lime with the heat pump coil. If
this i1s not possible, n wind barrier shpuld ba con-
atructed. Flace bBarrler 24 inchag from the coll inlet
sids of tha unit and in the directlon of Fravailing
winda. G5Siza barriar at least the same height and
width agz the unlt, Thils may alse he Aecessary on
ground 1sval Enstaliatlons. See Figure 3.

Wintar Installation Below 3Z°F - TIn arees whore winter
o ani go balaw oY extapded pericds, the
unit must ba elevated above the moutting surface to
{rﬂvﬂnt snowfall or defrost ice sccumnlietion from
otayfaring with the speration of the unit. A miniwtm
of twalva lnch alevntlon i3 vecommended, while greater
alavation may ba requlred for areas of high snow
accumulation. FPoured comecrete, ateel framework, hrick,
camant bleck, atc., can Be utilized to construct a
suitabls raisad mountlng platform. Ses Flgure 4,

TYFICAL TNSTALLATIONS

1. FRoof-Mountéd - The unit is sounted on a sturdy
base oo the reaf of the building. Return alr to
the unit is brought through a single returh
griile fgrilles with huiit-in filters are best,
since they snable easy access fer filter chaaging).
Baturn nlr ducts sve attached to the lower section
of tha front patel. Supply alr is brought from
the unilt te attic duct work or te a furred down
hall. Supply mir duct is attached to the top of
the front panel. CAUTION: All cutdoor duct work
must Be theroughly insulsted and wentherprocfed.
All attic duct work must be thoroughly insulataed.
Two inch thick insulation with suitable vapor
barrier is recommended for both cutdoor and atiic
runs. In rooftop iastalimtienz, as in all instal-
Latiens, the hent punp wust be level from side to
side, Howaver, the unit shouid heve a pitch along
the length to mssure cu;pltte axternal drainage of
pracipitation snd of defrost condensate.

2. Crawl Space - Duct work installed in crawl space
iﬁi?‘EEEEiIl insulated snd providad with a vaper
barrier. In wmddition, the crawl space must be
thoroughlr ventilated wnd provided with a good
vapor barvier ax & groomd cever, It is miat de-
sirable to lnatall the unit outdosrs, rather than
insides the crawl space, so thet 11 will be readily
accessible for service, Tn addition, it 1s
fnecapsary to dispose of the condensats from the
vutdoor coll on the heating cycle, and thls is
virtuslly ipposxihle with the unit instelled im-
gide the crawl spmce,

3. 5lab Mounted at Ground Lewwl - This type instal-
ation 19 1dZa cmos with slab floor con-
struction, whare a roof-mounted wnit 15 not da-
sired. The supply and return duct work can be
run through & gurred claset 3pacs.

4. Thru-The-Nall - This tyge inytallntion requires
2 sullable Framework to be fabricated capable of
withatanding the wnit welght. Normmlly the
unit will be instelled o &2 to mipimize supply
and return duct work.

5. oOthar Installatione - Many othar installations
ArE possible with the gl:klgeﬂ heat pump. No
matter what the iastallarlon, alwaya consider the
following facts:

&. [I[nsure that the discharge wlr 13 not ob-
atructed in any Way $o 4% t0 Cauye opATAlion
difficulties,

b. The indoor ¢vil drain pan 15 equipped with n
coupling that must be piped through a conden-
aate drein trap to & suitable Arain.

©. Always mount the unit in such a positisn that
it may be sasily resched for servicing and
maintenance.

4. Insure that the unit is <lesr 3o chat proper
air flow ovar the outdeor coll will bBe msin-
tained.

IMPORTAMT: Model FH24-1 has s 3ingle fan moter
dTiving both the indoor blower and outdecr fam. This
type of unit is perticularily semaitive to natural air
currents during defrost and some type of wind barrier
13 recopmended, Sow Pigure 5,

RATED CFM AN EXTERMAL STATIC PRESSURE (ESP)
WET colL {ConeIHG)
RATED RATED RECCMMENDED
MO DEL CFH ESF ATR FLOR RANGH
PHIA-1 435 .13 ?gs - 87% CPH
- o715 . 5l -
FHAZ 1500 L3 1350 - 1650 LFH
PRAB-F 1700 L 1528 - 1765 CFW
FHE0-4 1700 _20 1520 - 1765 CPM




AIR FILTERS

Air filtery for the return sir side of the gyatem arva
not providad as part of the basic plece of ¢}ulpl¢n1
hecaysa of the various types of applicatien for thess
mpdeals, and must be filel suypli:gplnd installed as
part ¢f the final ipatellation.

Prior thought should be given to return air locatlion
and placement of the mir Filter(s). The air fllter(s)
muit be of adeguate size and readily smccexaible to the
pperator of the squipment. Fllters suat be adequate
in size and properly mainteined for proper operation,

If thla ia not done, sxceasive oner e, poor per-
formance, and wultiple serrice problems will reasule.
IT I5 IMPOSSIBLE TO OYERSTIE AIR PILTERS. Generous

slzing will resnit in cleaner wir and codls, as well
as lower ngerlting costs and extend the time between
required changes. The following table shows minimum
flitar arama and recommended filter sizes. Actoal
filtar sizes can vary with the ipstallatlon dus to
single or multiple returns wtlllzing a Fllterfgrilla
arrangenent or Eeing laced Immedlately ahead of tha
indeor ¢oil face in the return alr duct.

MINI WM RECOMMENDBRD
MODEL FILTER AREAS 5118
PHI4-1 55 [2.54 2q.%t) 11x30-5/Rx1
- - n_ {531 34 Tt TEx30-578x1
fHﬁDrlq E0B a3q.in) {4,851 aq.ft) [1]16x20x1
NOTE: If Ruof Hoaod Accessory is to he vsed, informetion

on air filters may be found under that heading in
this manua?, palr filters ars supplied as part of
that package.

WIRING ~ MATK POWER

Refer to the unit rating plate for wire alzing infor-
mation and maximum fyse 3ixze. Each cutdoor unit is
marked with a2 "Minisum Circult Ampacity." This meann
that the field wiring used must be sized to carry that
amount of current. Depending on tha installad Ew of
electyic heat, thera ll{ he two Field power circuits
required, If this is the cese, the unit aserial plate
will 3o indicats. Some wolele ars sultable only for
conoection with copper wirs, while others can be wiced
with =ither copper or sluminum wire., Each unit and/or
wiring diagram will bs marksd "Use Copper Conductors
Only'" or ''Uae C or orT Alumicum Conductors.” Thesa
ingtructipos NUST BE adhersd to. PRefer to the National
Elactrical Code for complets turrent earrying :lpttit{
data on the varipus lnsulation grades of wiring material.

The slectrical specificationy on page 2 lists fuse and
wirw sizes [G0"F er} for wll modela, including the
B3t commonly used heater sirex. Alan shown are the
nuabsr of field power circujtx required for tha verious
models with heaters,

The wnit vating plate 1ists a "Mexioum Time Delay Fuse'
ot "HACRE" Type Clrcult Breaker that 1s to be used with
the equipment. The correct siza must be used for proper
circuit protection and mlao to asggure that there will be
na nuisance tripping due to the momentary high sterting
current of the Compressor

HiRING - 2y COMTROL CIRCUIT

Nine (?} wires should be run from tharsostat subbass to
the 4V terminal board in the unit, A nine conductar,
1% gmoge copper, coler-toded thermostat cable 1la ra-

commended. The connection peints are shown on most of
the wiring diegrees and are also shown below.
TATANLO24/(E74F1261
POOO  QOVOE
i | | |

e

5305 of 00
olelololololalelclclelclo

Unit Z4¥ terminal Boavd

IMPORTANT NOTE: Only the thermostat and subhase combinations
as shown above Will work with this equipment. The tbat and
aubbase MUST be matchad, and correct operation can be assured
only by propey 3elaction and application of these pariks.

COMPRESSOR CUT-OFF THERMOSTAT ANT QUTDROR THERMOSTATS

cONpressor opération at putdoor temperaturas
helow O*F are neither desirable nor advantagecusz in
tarns of efficiency. 5ince most squipment at time of
manufacture 1y not designeted for amy 3pecific dea-
tinatign of the country, snd most of the equipeant Lx
installed in areas not sppromching the lower outdoor
tamperatura range, the compressor cut-offs sre not
fartory instmlled.

Heat pﬁ

tutdoor thermoatets are avellable to hold off variouns
banks of slectrlc hest untll needsd os determined by
outdoor tempermture,  The set point of either type of
thoraeatet is varieble with gesgraphic region and
sizing of the hewting equipaent to the structurs.
Utiliintion aof the Heating lication Date and the
heat loss caléulstion of the building are waeful in
detormining the correct set paints.

_COMPRESSOR CUT-OFF & OUTDOOR THERMOSTAT WIRING

See specific Hirinﬁ itformation for the
different models, heater Kw's, and wolt-
205 BN pPAg® 3.

HWALL THERMOSTAT AND SUBBASE COMBIMATIONS

Group| Thermostat | Subbase Predominant Feature
A Ban3-01F Bd(4 - 008 Heat or Cool &
{TBT4R1120) [ (G474L1181)]| Mo Auto
B Bani-ola A -010 Automatic Heat-Cool
{TET4N10Z4) | (QETdP1ZEY)| Chungeover Fosition

zﬁh Wo sutomatic changeover position—mwust mapuelly
place in heat or Coel. aver:lng valve remainy
wpwrgized at all times apatem switch ks in heat
position [except during defrost cycle). Na
pressure wqualifation rolse when thermeostat 1s
satisfied on emither hesting or cosling.

,& Allows thermostat to control both heating and
¢ooling opsration when zet in “AUTO" poslcion.
Reversing walve de-energizes at end of anch
"ON" heating cycle.

IMPORTANT NOTE: PBoth thermostst snd sub-baze com.
Einations shown above incorperate the fallowin

features: Man-Auto fan switch, Off-Heat-Cool-Bw.
Heat Switch, and two (2] lndicator lampy—one far
EmmTgency Heat snd one for ceompressor malfunction.

THERMOSTAT IMDICATOR LAMPS

The red lamp marked "EM.HT." comes on and stays oo
whenever the system switch is placed in thes Hm. Ht.
positien. The green ilsmp agrked “check" will coms
on 1f thetre 15 any problem that pravents the com-
prossor from running when it i3 supposed to be.

EMERGEMCY HEAT POSITION

The eperator of the equipment oust menueliy place the
syztem switch In this positien. This is done when
there i3 2 Imown problsam with the putdoor section, or
when the graen ''check” lamp comes on lndicating a
probles,

GCOMPRESSOR M FUNCTION RELAY (Singls Phase Modelsz Omly)

Actuation of the green “check™ lpmp i3 accomplished by
a veltage type relay which 18 factory installed, dAny
condition auch ms loss of charge, defective capaciter,
dafactive contactor, otc., that will prevent Compressor
From gperating will csuse green lamp to activate. Thla
i3 2 slznal to the niuratur of the equipment $o place
E¥stem Tn emergency heat poaltien.

PRESBURE SERWICE PORTS

High anid low pregssure sarvice porti are ingtallad an
ell units so that the system opereting pressures can

be ocbserved. Prassure curves can be found later inm the
manual covering all models on both cooling and heating
cycles. It is imperative to aatch the correct pressore
curve to the unit by model number.




SEQUENCE OF DPERATICN

Cooling - Glrcuit B-Y makes at tharmcntat pollizg In
Fowpreaaor contector starting the compreasor akd out-
dopr motar. The ¢ [indoor seter] circult Ix auto-

matically completad on any call For cooling operatlon,
or can be snérgired by manuel fan switch oo subbase for

. constant mlr circulation.

%!1}5!& = A MY aolencid coil on reversing walwe cCon-
Tols henting cycle operation. Two thermostat optlions,
one allowlng "Aute™ changeover Erom cycle to cycle wnd
the other conatantly snergliing selencld ceil during
heating season xnd thus sliminating pressurs squalization
nojise axcept ﬂurini dafroat, are to gt usad. AuTo™
option, & circuit is complated from R-W1 apd R-Y on wach
hq;tinf "on" cycle, energlzing reversing valye aclenvid
and pulling in compresscr contactor stefting compreasor
and outdeor moter. R-G wiso make starting indent blowse
motor. Heat pump heating cycle now in cperation. The
second option has no “Autn' changeover position, but
instead energites the reversing valve solencid Cunﬂtlntlr
whenaver the systes swltch on subbsse is placed in “Heat®
oaition , the "B termlnal baing conatantly suerglesd
yom k. A& thermostat desand for hest completsa R-Y
circult, pulli in compresscr contactor starting com-
ressor 4nd cutdoor mostar, B-C alsp wake starting in-
oot blower mator.

DEFRUST CYCLE

The daFroxt cycle is controlisd by time and temperature.
The 40 wolt timer motor runs all the time the cCompresior
i3 in cparatiocn. When the cutdoor temperature is in the
lowar 40°F temperature range or colder, the autdoor coll
temparature is 32°F or below. Thia tempersturs iz senzed
by tha defrost thermostat mounted near the bottom of the
autdagr coil on s return bend. The defrost thermostat
close3 at approximstely 32°F. Every 60 (or 30) minutes
that the compressor ls running, contacts 3-5 close for

7 mimutmy, with comtacts 5-4 cloamd for the firse 40
seconds of that T sinutex, If the defrost thermestet

i3 ¢lonad, the defrost ralay eoergizes smd places the
system ir defrozt mode. An ipterlecking circuit 1s
erented with timer contact 5-5 and defroat relay con-
tact T7-F In serles.

Puring the defrost mode, the rlftisctlnt cycle awitches
back to the cooling cycla, the cutdoor wotor SEopd,

- slpotric hemters are energized, and hot ges pasalng

through the outdoor coll meits any accumulated frost.
When the tempwrature rises to epproximatwly 57 F
{Model PHi4-1 iz 41*F), the defrost thermostat openz,
de-snergizing the Jdefrost relay and returning the
aystem to heating cperatlon.

1f some abnormal ot tempornyy condition such as & high
wind cauaes the heat ult tn hava » prolonged defrost
eycle, contacts 3-5 a¥ the defrest timer will open
after 7 mioutes and testore the aystem to heating
opetationy automatically.

There #re tug tine sattingd on tha defroat timer—

0 minutes and 60 minutes. MWost models ars shipped
wired on the &0 minute awtting for greatest operating
sconomy. If apacial circumstances require a change

to the sherter tipa, remove wive connectsd to terminal
5/60 and reconpact to terminal 5730,

Model FHZ4-1 has aipgle motor which stops
during defrost cycle, There L3 also an inter-
lock Talay which prevents mmy elactric heat
from being on during the defrost pariod whan
there 1z no air flow mcross the indoor coil.

HNOTE:

Thers i3 & manusl advance knob located on the timer.
This can ba used to mdvance timar tp contact clesure
point if 1t is deslred to check out defroxt cycle
opecatlon, without walting for time to alapsw.

DEFROST TIMER WI1RING

All models wxcept PHI4-1 are comnected to 5 &0
terminal (60 minuts)]. PhZé-1 ls connected to

5 3 terminal [30 minutes) ax shown by dotted
lint. Any medel can ba changed frem 60 mimutes
to 50 minutes by unplugﬁin; rom 5 60 tsrminat
and reconnecting to 5 50 terminzl.

WOTE:

SERVICE HINTS

1., <Caution homsowney to muintwin clean sair filters
at all timez. Alse, mot tu nesdleysly close off
aupply and raturn alr registers. This reduces
alr flow thruuih the system, which shortens
aquipment sarvice 1ifs ma well na iacresslng
opeTating costs.

. Swltching to heating cycle at 75°F or higher cut-
side temperatur4 BAY CEuys L Duissnck trip of the
manual rezet high pressurs switch.

3. The heat pump wall tharmostets perform multiple
functions. Be suzre that all fonction switches are
corractly set for the desired cperating mods he-
fare trylng toc disgnose any reportad aervice
prablema.

4. check all powar fuses or circult breskers to be
aurs that thay sre the correct rating.

5, Perledic cleaning ef the putdoor coil to perait
full and unrestricted alrflow circulation is
essential.

TMPORTANT [NSTALLER NOTES:

1. For lmprovad start-up performance wash the indoor
coil with 8 dishwasher detergent.

AEFRIGERANT CHARGE

The correct systan R-22 charge i3 shown oR the unit rating

lata.
gharg& yesulting ip 2 suction lins twaperature (6" From
compressor) as shown in the fallowing tTable:

Ratwed
Model Airflow 954F OO0 Temp | ¥2°F OO Temp
PHIA-1 825 60 - A2 sE - T
PHI1-1 107% 55 - 37 BEs - 67
PH1G-Z 127% £} - 55 o6 - 6B
PHA1 1500 60 - 62 4T - B8
PHAB-Z 17o¢ 56 - 5B 50 - 61
FHGE- 4 1706 589 - Bl b - hb

The sbove suction line temperntures are based upon BR°F dry
Pulbf6T%F wet bult [50% R.H.} temperaturs and rated airflow
acroas the eyaporator during cooling cycla.

Dptimum uhit parformance will gocur with = vefrigeTant



CRANKRLAEE HEATERS

Al units are provided with somes form of compressnr
crankcass haat., Some aingle phase units utiilze the
compresscr notor atart winding in series with a
pertion of the run capacitor to genérate heat within
the compresscr shall to prevent ligquid refrigerant
migration.

Spome thres phaze units utilize a wraparoumd type of
crankcage heater that warma the compressor oil from
the outaide.

Some singlm and three phase models have an insection
well-typm heater locatédd Ino the lower section of the
comprassor housing. This is o zelf-regulating Type
heater that draws only socugh power to maintain the
compresser at a safx Temperature.

Some form of crankcese hewt is exaentiel to prevent
ligquid refrigerant £zom migrating to the compresser,
ntuuin% oil pung Sut oh CORpYessor start-up and

possible valve fuilure due to comprezsing 3 liquld.

Refer to unit wiring disgram to find exact type of
crankende henter used.

The following decal i3 affiwed tw all sutdoor unlts

detwiling atari-up grnc&durt, This 13 very important.
¥.
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MODEL L] YOLTS FHASE
PHEI4-1 0,5,10 230 1
PH31-1 0,5,10 30 1
BH3E-2 0,5,10 M 1
PH36- 2 b,6,9,12,15 Zab, 460 3
PHA 2 b,5,10 23D 1
PHA Z-3 0,%,12,15 I3D, 460 3
PH4E-2 0,510 30 1
PHAE-Z-3 0,%,12,15 230,440 3
PHED- 4 n,5,10 3 1
PHED-4-5 o,%,127,15 130,460 3
COMPRELS0R CUT-OFF AND CUTDOOR THERMOSTAT WIRING
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PH31-1 1% 110 1
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ROOF HOOD ACCESSORY
FOR
SINGLE PACKAGE HEAT PUMPS AND AIR CONDITIONERS

Air Conditioning Unlk
’S—//_ T

Raturn Alr
Duck

FIG. 1 - TYPICAL ROOFTOP INSTALLATION FiG 2 - TYPICAL DUCT INSTALLATION

o R UMT DIMENSIONE
X A WlAth
Aly Comditioning Unit L] 4 1~ Filar

=3 ~ nuz | s 15 3 M58
poct Hood -2 15 2 TL518
RIBTE
. c - Era Ty (1] 1518 &
i | rrilter e [ 152
R - 1=5/9" = i
: t F 142 (2 16 x 20
p i 1152 21 16 x M
457 (2 16 & &
1-7./8 4112 ek 16 & X
l -1/ (2 16 x 20
Frambh Air *

Opan i ng
Raram Supply & A separate metal flashing should ba in-
_ Supporta A;;prai:. 17 17" slalled around wood curbing. Caulk and
E" Feom End of [hit x B Width x B Width asal all joints and waatherproof,

Galvarnealed cabinats paintad to match
oasic unit daskgn - heavy %™ insulallon -
built-in filter inclhaged.

2
(& Roof hood 10 be assembled in fiald. [See
AN
A\

ETDE VIEW

FIG. 3 - UNIT AND ROOF HOOD DETAILS

FIG. 5 on back side)

Aemave this side to gain acoass to air filher,
(OpposHe side on PH48 & PHED Roof Hood)

Fravides 15% frash air. {Opposite side on
PH24, PHID, PHYY, & PH3S Roof Hood)

FIG.4 - CURBINGDETAILS (FIELD FABRICATED)
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