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INSTALLATION INSTRUCTIONS
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SINGLE PACKAGE HEAT PUMPS

MODELS

PHH24
PH30
PH31-1
PH36-2
PH48-1
PH60-1
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APPLICATION AND INSTALLATION

INSTRUCTIONS

FOR SINGLE PACKAGE HEAT PUMP UNITS

f $PORTANT

The equipment covered in this manual is to be installed
by trained, experienced service and installation tech-
nicians. Any heat pump is more critical of proper op-
erating charge and ah adequate duct system than a
straight air conditioning unit. All duct work, supply
and return, must be properly sized for the design air
flow requirement of the equipment. KESCA is an ex-
ecellent guide to proper sizing. All duct work or
portions thercof not in the conditioned space should be
properly insulated in order to both conserve energy and
prevent condensation or moisture damage.

SHIPPIMG DAMAGE

Upon receipt of equipment, the carton should be checked
for external signs of shipping damage. If'damage is
found, the receiving party must contact the last
carrier immediately, preferably in writing, reguesting
inspection by the carrier's agent.

LOCATION

General - The unit must be located outside, or in a
wall ventilated area, It must not be in the space
being heated or cooled, A sound absorbing material
should be considered if the unit is to be installed

in such a positidn or location that might cause trang-
mission of sound or vibration to the living area or
adjacent buildings.

Slab Mountina - In areas where winter temperatures DO
NOT go below 229F for pariods over twelve hours, the
1it may be slab mounted at grade level. when in-
stalling unit at grade level, install on a concrete
slab at least four inches above finished grade level,
Slak should have a2 slope tolerance away {rom the
building structure of at least l/4 inch per foot,
while being level from side to side.
ice bulldup under the unit during defrost cycles.
Place slab in a location where run-off water from

This will prevent,

higher ground will not collect around unit. See Figure 1.

A minimum of 18 inches should be provided between the
coil inlet and any buildirng surfaces. Provide at
least four feet between coil outlet and any building
wall, fences or other vertical structures. Provide

a minimum of three feet clearance on the service access
alde of the unit, See Figure 2.

Roof Mounting - When a unit is installed in areas
where low ambient temperatures or strong winter winds
exist, it should be placed so prevailing winter winds
are not in direct line with the heat pump coil. If

- this is not possible, a wind barrier should be con-
structed. Place barrier 24 inches from the coil inlet
side of the unit and in the direction of prevailing
winds. Size barrier at least the same height and
width as the unit. This may also be necessary on
ground level installaticons. See Figure 3,

¥Winter Ingtallation Below 329F - In areas where winter
conditions go below 12°F for extended periods, the
unit must be elevated above the meunting surface te
prevent snowfall or defrost ice accumulation from
interfering with the operation of the unit. A minimum
of twelve inch elevation is recommended, while greater
levation may be required for areas of high snow

( ccumelation. Poured concrete, steel framework, brick,

; . cement block, etc. can be utilized to construct a

'_V_stuitabla raised mounting platform. See Figure 4.

TYPICAL INSTALLATIONS

1. Roof-Mounted - The unit is mounted on a sturdy
hase on the roof of the building. Return air to
the unit is brought through a single return

grille (grilles with built-in filters are best,
since they enable easy access for filter changing}.
Return air ducts are attached to the lower section
of the front panel. Supply air is brougnt from
the unit to attic duct work or to a furred downm
hall, Supply air duct iz attached to the top of
the front panel. CAUTION: All outdoor duct work
must be thorcughly insulated and weatherproofed.
All attie duct work must be thoroughly insulated.
Two inch thick insulation with suitable wvapor
barrier is recommended for both outdcor and attic
runs. In rooftop installations, as in all instal-
lations, the heat pump must be level from side to
side. However, the unit should have a pitch along
the length to assure complete external drainage of
precipitation and ¢of defrost condensate.

Crawl Space - Duct work installed in crawl space
must be well insulated and provided with a vapor
barrier. In addition, the crawl space must be
thoroughly ventilated and provided with a good
vapor barrier as a ground cover. It is most de-
sirable to install the unit outdoers, rather than
inside the crawl space, so that it will ke readily
accessible for service. 1In addition, it is
necessary to dispose of the condensate frocam the
outdoor coil on the heating cycle, and this is
virtually impossible with the unit installed inside
the crawl space. '

Slab Mounted at Ground Level - This type instal-
lation is ideal for homes with slab floor con-
struction, where a roof-mounted unit is not de-
sired. The supply and return duct work can be
run through a furred c¢loset space.

Thru-The-wall - This type installation recuires

a suitable framework to be fabricated capzble of
withstanding the unit weight. Normally the

unit will be installed s¢ as to minimize supply
and return duct work.

Cther Installations - Many other installations
are possible with the packaged heat pump. No
matter what the installation, always consider the
following facts:

a. Insure that the discharge air is not ob-
structed in any way so as to cause operation

difficulties. .

The indoor coil drain pan ia equipped with a
coupling that must be piped through a condensate
drain trap to a suitable drain.

Always mount the unit in such a pesition that
it may be easily reached for servicing and
maintenance.

Insure that the unit is clear so that proper
air floew over the outdoor coil will be main-
tained,

IMBORTANT: Models PH24 and PH3I0 have a single fan
motor driving both the indoor blower and outdoor fan,
This type of unit is particularily sensitive to
natural air currents during defrost and some type of
wind barrier is recommended. See Figure 3,
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DIAENSIONS

P ﬁ:; f,,,f—f“, a—]
S ’tgj :;::i::fﬁﬂ'

MODEL A | § | € .pDltzieigl H
P24 PR30 ] 2314 a0 32 20, 62412 1778
PHIL1, PH3G-2 | 24-104| 4B%. | 2813 330 8| 33 u| 78
Prdd-t. PHEDY | 313741 50 a2 l3jwizarielias

All dimensions are in inchey

N4k

P‘—-AH

T ROOF HOOCD

i

c

| MODEL A 8 c

_L AH24, 30 | 38.13 | 32 23174
b RH36 18-1/4 | 38-1/8| 24-1/4
e Anag, 60 | 3814 (a2 13117
l____..--——a"""""I =

! FILTERS

PRIOR THOUGHT SHOULD BE GIVEN TO RETURN
AIR LOCATION AND PLACEMENT OF THE AIR
FILTER(S). The air filter(s} must be of
adequate size and readily accessible to
the homeownetr, Filters must be adequate
in size and properly maintained for proper
operation. If this is not done, excessive
energy use and multiple service problems

ROOF HOOO — STATIC RESISTANCE ~ WG

{To Be Inciuded With Duct Systern Static Resisiance)

MODEL
PH24 ’ PRI PHIT-1 ’ PHIG-2 PH48-1 ] PHEO-T
CFM *CFM CFM
800 | 1000 1200 | 1400 1600 | 2000
06| 09 06 | 09 36 . .10

will result, IT IS IMPOSSIBLE TQ OVERSIZE
AIR FILTERS., Generous sizing will result
in cleaner air and coils, as well as lower
operating costs and extend time between re-
quired changes, The following is minimum
recommended filter sizes, suggested total

‘static and expected air flows with dry coil,

MODEL PH24 PH30 PH31-1 PH36-2 PH48-1 PHEQ-1
Total Static .17 .1o" .5" .20 .30" .20"
CFM 880 900 1670 1285 1760 1860
. R 2.18 sg.ft. [2.25 sqg.ft. [3.56 sg.ft.[3.56 sq.ft.| 4.5 sg.ft.{ 5 sg.ft
Air Fil : . ! : q- 5%
ir Filter 314 sqg.in. {324 sq.in. |513 sg.in. |513 sg.in. 648 sq.in.| 720 sg.in.
' Approx.Size
Example 16x20 lex20 20x25 20x25 {2)16x20 (2) 20x20

INSTALLER NOTE: Optimum unit performance will occur with a refrigerant charge
] ( resulting in a suction line temperature {near the compressor} of

539 to 58°F with 95°F outdoor temperature and 80CF ary bulb/67°F

o wet bulb (50% R.H.) indoor temperatures and rated airflow across

the indoor ceoil.

™



WIRING ~ MAIN PCWER

Fefer te the unit ratine plate for wire sizing inm-
formation an2 maxa~uom fuse sizre. ESach outdoor unmit
is rarked with a "Mimimum Circuit A=pacity.* This
reang that the field wirime used mrust be sized to
carry that arount of cur-cent, DJepending on the in-
stalled Kw of electiric heat, there may be twa field
power circults reguired. If this 18 the case, the
unit serial plate will so :ndicate. Sore models are
suitable only for connection with copper wire, while
others can be wired with either ccpoer or alurinue
wire., Each unit and/or wiring diagram will be marked
“Use Comcet Condugiors 2nly” or "Use Coprer or
Alurinum Ceornductors.™ These instructions MUST 3E
adhered to. Refer to the Hatignal Electirical Code
for corplete current carrving capacity Sata on the
varicus insulation grades of wiring material.

The electrical spegificaticns on race 2 lists fuge

and wire sigzes (60°F cocpoer) fcr all msdels, 1ncluding
the rost commonly used heater g2izes. Also shown are
the nurmber of field power circuits required for the
various models with heaters.

The unit rating plate lists a "Maximum Time Delay
Fuse™ that is cto be used with the equipmnent., The
correct size fuse must be used for proper circuit
protection and also to assure that there will be no
nuisance tripping due te¢ the momentary high starting
current of the compressor motor.

WIRING ~ CONTROL CIRCUIT

All units are provided with a 24 volt terminal board
which is marked C, G, R, ¥, Wl, 92 and E. DO NOT wire
to terminal C. This will cause transformer burnout.
Refer to specific unit wiring diagram for details.

GENERAL

The refrigerant svatem is completely asserbled and
charged. All infernal wiring is zcmplece.

The unit is designed for use with or without duct
work. Flances are provided for attaching the supply
and return ducts.

These instructions explain the recommended method to
install the air cooled self-contained umit and the
electrical wiring connections to the unit,

These instructions and any instructions packaged with
any separate ecuiprent required to make up the entire
air conditiorning system should be carefullv read
before beginning the 1nstallation., Note marzicularcly
"Starting Procedure” and any tags and/or labels
attached to the eguipment.

While these instructions are intended as a ceneral
recormended guide, thev do not supersede any national
and/or local codes in any way. Authorities having
jurisdiction should be consulted before the in-
stallation is rade.

PRESSURE SEAVICE 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 preasure
curve to the unit by model number.

CRANECASE HEATEPRS

All units are provided with some form of compressor
crankcase heat. 5ingle phase units utilize the com-
Pressor moror start winding in series with a porticn of

the run capacitor to generate heat within -he corpressor

‘shell te prevent liquid refrigerant migracion.

Three phase units utilize a wraparound type of crankcase
heater that warrms the corpressor 8il from the ostside. -
Some form of crankcase hrat 1s essential to prevert liguid
refrigerant from migrating tc the CCFPINSSGr, C2uSiAg
0il pump Out On COTEressOr Start-up and pessible valve
failure due to compressing a liguid,

H
See sanple of "IMPORTANT” decal on page 7., This decal i.
affixed to all units,

COMPRESSOR CUT-QOFF THERPMOSTAT

Heat pump compressor oferatlon at outdoor teTperatures
teloew 0 F are neither desirable nor advantaceous in
rerrs of efficiency. Since nost equipment at time of
manufacture is not designed for arv specific Cestination
cf the country, uné most of the cguiprent is installed

in areas not arproaching the lower svsdoor temperature
range, %the compressor cui-offs are not factcry installed.

Typical wiring diagrams showing the apolication of a
comprassor cuct-off can be found later in the manual.

NOTE: Thern are three of the "Typical® wiring diagrans
mentioned above contained in thii manuval, gne coverinag

maodels PH24 and PHI0, one covering mocels PHIl and PH36-1,

and one covering rodels PH48-1 and PHED-), All af the
"Typical®™ diagrams are for l-phase units with maxirnum XKw

of elecrric heat shawn. From the 24% control circuit
standpoint there is no difference between l-phase and 3-phase
units, only the 240V conpressor and heater wiring is different.

SEQUENCE OF OPERATION [(ALL MODELS)

Cooling - R-Y at thermostat pulls in the cempressor contactor
sStarting the corzressor and ocutdoor fan. The sare R-Y also
feeds G, which pulls irn the fan relay for blower operation.
The reversing valve is not energized, so the sSystem is

in the cooling ecycle.

Heating - R-W l{or W1l) make at thermostat on a call for
heat. This puils in the changecver relay. Terminals -4
of chanjeover relay make R-Y circuit which pulls in
cCOmpressor conkactor starcing the compresscor and outédsor
fan, also R-Y at thermostat comgpletes G circuit, palizing
in fan relay starvirg ircoeor bicwer. Terminals 1-3 cn
changeover relay make, enercizing tha reversing valve to
put the svstem into the heating cycle. SEE REFRIGERANT
FLOW DIAGRAM. The system will now be producing warm arr
indeoors.

DEFROST CYCLE (MODELS PH&8-1 AND PHS0-1 ONLY)

The defrost cycle is controlled by time and temperature.
When the cutdcor temperature ia in the lower £0°F tem-
peratgre rarge or cclder, the outdoor coil termperature
ts 3I2°F or telow. This tercerature is sersed by a da-
frost thermoscat meunted low and at the rerurn bend erd
of the outdoor 29il. The defrost thermostacr makes at
approximately 327F refrigerant temperature. The MAXE
of the contacts starts the defrost timer motnr. The
defrose timer motor can run only when the heat pump is
in eoperation. Alfter approximately 30 minutes of haac
pump running time, with the outdoor <oil belecw 32°F, :he
defrost timer contacts make. This causes the defrost
relay to pull in,

Terminalas 4-5 of the defrost relay copen, breaking power
to the outdoor fan and the reversinc valve, The sutdoor
fan motcr stops and the reversing valve shifts to the
cooling cycle. Terminals 7-9 of the defrost relay maxe,
which pulls in W2, secoand stage strip heaters, with the
indoor blower continuing to operate,

As the heat pump continues to cperate in the defroat L
cycle, the ocutdoor <oil warms up from the_hot gas flow. As

the temperature rises Lo approximately 37°F at the defrost
thernostat location, the contacts now open. Thia de-enerzizes
the defrost timer and defrost relay. All the ccmponents

thenp return to the normal heating cycle as before.



DEFROST CreLE (ALL ~3DELS ERCEPT FHE3-T AND PHEO-1}

. The defrost cycle is controlled by time and
temperature., The 243V timer motor runs all
the time the corpresser L1s in operazian. ﬁhen
the ocutdoor temperazire 18 in the lewer 40°F
terperature range or celer, the outdoor coil

perature is 32°F cr below. This temuerature

sensed by the defrocst thermostat rounted rnear

‘ e botten of the outdoor ceoil on a return bend.
-hg defrost thermostat closes at agproxinately
32°F. ©Svery 30 minutes that the compressoer is
running, contacts -5 clcse for 7 minutes, with
contacts 13-4 closed for the first 40 seconds of
that 7 minutes. If the cefrcst thermosiat is
closed, the defrost relay enpergizes and places
the system in defrost mofe. An 1nterlecking
circuilt is created with timer corntact 3-5 and
defrost relay cantact 7-9 in series.

During the defrost rode, the refrigerant cyecle
awitches bagck o the coeling sycle, and hot cas
passing through the ocutdsor coil relcs any
accurulared frzost. _“hen the termperature rises
to approximately 57°F the defrost thermostat
opens, de-energizing the defrost relay and re-
turning the system to heating cperation.

If some abnormal eor temporary condition such as
a high wind causes the heat pump to have a
prelonged defrost cycle, contacts 3-5 of the
defrost timer will open after 7 minutes and
restore the system to heating operations
automatically.

There is a manual advance knob located on the
top of the timer, with access through a punched
hole in sheet metal barrier jusct above timer.
This can be used to advance timer to contact
closure point if it is desired to =Rheck out
defrost cycle operation, without waiting for
tine to elapse.

SERVICE HINTS

1.

Cauticon honeowner to mairntain clean air filtars
at all times. Also, not %o ncedlessly close off
supply and return air rec:isters., This reduces
airflow through the sys+tem, wnich shortens
ejuipnent service life as well as i1ncreasing
operating costs.

Switching te heating c¢ycle at 1%9F or hicher out-
side temperature may cause 8 nuisance trip of the
manual reset high pressure switch.

The heat purp wall thermostats perfarm muitiple
functions. 8e sure that all function switches are
correctly set for the desired cperating made Lefore
trying to diagnase any repcrted service problems.

Check all power fuses to be sure they are correct
rating and are the tire-celay type.

Periodic cleaning of the outdoor coil toc permitc
full and unrestricred airflow circulaticn is
essential.

System operating pressures rmay be checked against
the appropriate pressure curves. These are included
with the indeoeor coil sectian installation instructions.
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IMPORTAENT

PURCHASER'S RESPONSIBILITIES

Below are the responsibilities of the purchaser and these
items cannot be considered as defects in workmanship or
material.

1. air filter cleaning or replacement.

2. Failure to operate due to improper air distribution
over indoor and outdoor eguipment sections.

3. Failure to start due to voltage conditions, blown
fuses or other damage’ due to inadeqguacy or interruption
of electrical service.

4, Damage caused directly or indirectly by improper
installation.

5. Damage due to lack of proper and periodic maintenance.

6. Damage resulting from transportation, moving or
storage of unit.

7. Unit must be readily accessible for servicing and/or
repair at all times.

8. Any adjustment or service to the unit should be made
by gqualified service personnel.

9. Misapplication of product.

- DATE
MODEL NO. SERIAL NO. INSTALLED

INSTALLER: Please fill in above blanks and leave
this manual with eguipment owner/operator.
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