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APPLICATION AND INSTALLATION INSTRUCTIONS FOR SPLIT SYSTEM HEAT PUMPS

TMPORTANT

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

SHIPPING DAMAGE

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

GENERAL

These Instructions explain the recommended mechod
to install the air cooled split type heat pump,
the interconnected refrigerant tubing, and the
electrical wiring required for both unit power
and ceontrol circuic.

These unite are to be used In conjunction with
the matching indoor coil sections as shown on the
specification sheet. Only those combinations as
shown are authorized or recommended,

These lnstructions and any instructicns packaged
with any separate equipment required to make up
the entire heat pump system should be carefully
read before beginning the ilnstallation, Nore
particularly any tags and/or labels attached to
the equipment.

While these instructiona are intended as a
general recommended gulde, they do not supersede
any national and/or local codes in any way.
Authorities having jurilsdiction should be con-
sulted before the installation 1is made,

INSTALLATEON

Size of unit for a proposed installation shculd be
based on heat loss celculstion made according to
methods of National Warm Air Heating and Air Con-
ditioning Association., The air duct should be in-
stalled in accordance with the Standards of the
National Fire Protection hssociption for the Instal-
lation of Air Conditioning and Ventilating Systems
of Other Than Residence Type, NFPA No, 904, and )
Residence Type Warm Air Heating and Air Conditioning
Systems, NFPA No, 90B, Where local regulations are
at a variance with instructions, installer should
adhere to local codes,

DUCTHORK

Design the ductwork according to methods given by the
Mational Warm Air Heating and Air Conditioning Associ-
ation, When duct tuns through unhested spaces, it
should be insulated with a minimum of two inches of
insulation, Use insulation with & vapor barrier on
the outside of the insulation., Flexible joints should
be used to connect the ductwork to the equipment in
order to keep the noise transmission to a minimum.

PRESSURE SERYICE PORTS

High and low pressure service ports are installed on
all units sp that the system operating pressures can

be observed. Pressure curves can be found later in the
manual covering all models on both coonling and heating
cycles. It is imperative to match the correct pressure
curve to the unit by model number.

SETTING THE URIT

Generdal - The unit must be located outside, or

in a well ventilated area. It must not be in the
space belng heated or cooled. A sound absorbing
material should be considered if the unit 1s to
be ingtalled in such a position or location that
might cause transmission of sound or wibratiom ta
the living area or adjacent buildings.

SLAB MOUNTING

In areas where winter temperatures DO NOT go below
329F for perlods over twelve hours, the unit may
be slab mounted at grade level, When installing
unlt at grade level,install on a concrete slah at
least four inches above Fipished grade level,
Slab should have a slope tolerance away from the
building structure of at least 1/4 inch per foot,
while being level from side to side, This will
prevent ice buildup under the unit during defrost
cycles. Place slab in a location where run-off
water from higher grouand will not collect around
unit, See Figure 1.

A minimum of 18 inches should be provided between
the coil inlet and any building 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 side of the unit. Refer to 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 posslble, a wind barrier should be constructed.
Place barrier 24 inches from the coll inler side of
the unit and in the direction of prevalling winds.
Size barrier at least the same height and width as
the unit. See Figure 3.

WINTER INSTALLATION BELOW 329F

In areas where winter condirions go below 32%F for
extended periods, the unit must be elevated above
the mounting surface to prevent snowfall or defrost
ice accumulaticn from interfering with the operation
of the unit, A minimum of twelve inch elevation is
recomnended, while greater elevation may be re-
quired for areas of high snow accumulation. Poured
concrete, steel framework, brick, cement block, etc.
can be utilized to construct a sultable raised
mounting platform. See Figure 4,

WIRING - MAIN POWER

Refer to the unit rating plate for wire sizing infor-
mation and maximum fuse or "HACR Type'circuit breaker
size. Bach outdoor unit is marked with a "Minimum
Circuit Ampacity." This means that the field wiring
used must be sized to carry that amount e¢f current.
Depending on the installed Kw of electric heat, there
may be two field power circuits required, If this is
the case, the unit serial plate will so ipdicete, Some
models are suitable only for connection with copper
wire, while others can be wired with either copper or
aluminum wire. Each unit and/or wiring diagram will
be marked "Use Copper Conductors Oanly" or '"Use Copper
or Aluminum Conductors.":  These instructions MUST BE
adhered to, Refer to the National Electrical Code for
complete current carrying capacity data on the varicus
insulation grades of wiring material.

The unit rating plate lists a "Maximum Time Delay Fuse"
or "HACR Type" circuit breaker that is to be used with
the equipment, The correct size must be used for proper
circuit protecticn and also to assure that there will

be no nuisance tripping due to the momentary high
starting current of the compressor meotor,

WIRING - Conrrol Circuit

Since the same outdocr unit can in most cases be
matched with more than cone indoor unlt, the
appropriate control circuit wiring diagrams are
included with the indocr coll section installation
instructliom , These control circult wiring dia-
grams cover all the available wiring options re-
quired in the various gecgraphic areas of che
country.



COMPRESSOR CUT-OFF THERMDSTAT AND OUTDOOR THERMOSTATS

Heat pump compressor operation at outdoor temperatures
below 0°F are neither desirable nor advantagecus in
terms of efficiency. Since most equipment at time of
manufacture is neot designated for any specific des-
tination of the country, and most of the equipment is

installed in areas net approaching the

lower outdoor

temperature range, the compressor cut-offs are not

factory installed.

Outdoor thermostats are available to hold off various

banks cf electric heat until necded as
gutdoor temperature., The set point of
thermostat is variable with geopgraphic
sizing of the heating equipment to the
Utilization of the Heating Application

determined by
either type of
region and
structure.
Data and the

heat less calculation of the building are useful in

determining the correct set points.
I- & T
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WALL THERMOSTAT AND SUBBASE COMBINATIONS

Group| Thermostat Subbase Predominant Teature

A

8403-017 §404-009 Heat or Ceool
(T874R1129) (Q674L1181)( Nc Auto

8403-018 8404-010 Automatic Heat-Cocl
(TB74N1024) ! (Q574F1261)| Changeover Position

—

gﬁx No automatic changeover position--must manually
place in heat or cool. Reversing valve remains
energized at all times system switch is in heat
position (except during defrost cycle]. No
pressure equalization noise when thermostat is
satisfied on either heating or cooling.

[2& Allows thermostat to control both heating and
cooling operation when set in "AUTO" position.
Reversing valve de-energizes at end of each

"ON" heating cycle,

IMPORTANT NOTE: Both thermostat and sub-base com-
binations shown above incorporate the following
features: Man-Auto fan swilich, Off-Heat-Cool-Enm.
Heat Switch, and twe (2) indicator lamps—omne for
Emergency Heat and one for compressor malfunction.

THERMOSTAT INDICATOR LAMPS

The red lamp marked "EM.HT." comes on and stays on
whenever the system switch is placed in the Em, Ht.
position. The green lamp marked '"check" will come
on if there is any problem that prevents the conm-
pressor from running when it is supposed to be,

EMERGENCY HEAT POSITION

The operator of the equipment must manually place the
system switch in this position. This is done when
there is a known problem with the outdoor section, or
when the green "check” lamp comes on indicating a

problem.

COMPRESSOR MALFUNCTION RELAY (Single Phase Models Only)

Actuation of the green "check™ lamp is accomplished by
a voltage type relay which is factory installed. Any
condition such as loss of charge, defective capacitor,
defective contactor, etc., that will prevent compressor
from operating will cause green lamp to activate. This
is a signal to the operator of the equipment to place
system in emergency heat position,

SEQUENCE OF OFERATIDN

Cooling - Circuit R-Y makes at thermostat pulling in
compressor cohtactor starting the compressor and out-
door motor. The G (indoor motor) circuit is auto-
mytically completed on any call for coeling operation,
or can he cnergized by manual fan switch on subbase for
constant air ¢irculation.

Heatinﬁ - A 24V solenoid coil on reversing valve con-
tfrols heating cycle operation. Two thermostat options,
one allewing "Auto" changeover from cycle to cycle and
the other constantly energizing solenoid coil during
heating season and thus eliminating pressure equalization
noise except during defrost, are to be used. On "Auto"
option, a circuit is completed from R-W1 and R-Y on each
heating “on” cycle, energizing reversing valve solenoid
and pulling in compTessor contactor starting compressor
and outdoor motor. R-G also make starting indoor blower
motor. Heat pump heating cycle now in operation. The
second option has no "Auto" changeover position, but
instead energizes the reversing valve solenoid constantly
whenever the system switch on subbase is placed in "Heat™
position , the "B" terminal being constantly energized
from B, A thermostat demand for heat completes R-Y
circuit, pulling in compressor contactor starting com-
pressor and outdoor motor. R-G also make starting in-
door Dlower motor.

DEFROST LYCLE

The defrost cycle is controlled by time and temperature,
The 240 volt timer motor runs all the time the COmMpresscr
is In operation. When the outdoor temperature is in the
lower 40°F temperature range or colder the outdoor coil
temperature is 32°F or below. This temperature is sensed
by the defrost thermostat mounted near the bottom of the
outdoor coil on a return bend. The defrost thermostat
Closes at approximately 32eF, Every 50 (or 30) minutes
that the compressor is running, contacts 3-5 close for

7 minutes, with contacts 3-4 closed for the First 40
seconds of that 7 minutes, If the defrost thermostat

is closed, the defrost relay energizes and places the
system in defrost mode, An interlocking circuit is
created with timer contact 3-5 and defrost Telay con-
tact 7-9 in series.

During the defrost mode, the refrigerant cycle switches
back to the cooling cycle, the outdoor motor stops,
electric heaters are energized, and hot gas passing
through the outdoor coil melts any accumulated frost.
When the temperature rises to approximately 57°F, the
defrost thermostat cpens, de-energizing the defrost
relay and returning the system to heating operation,

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

There are two time settings on the defrost timer-—

30 minutes and 60 minutes. Most models are shipped
wired on the 60 minute setting for greatest operating
economy. If special circumstances require a change

to the shorter time, remove wire connected to terminal
5/60 and reconnect to termipal 5/30. See next page.

There is a manual advance knob located on the timer.
This can be used tc advance timer to contact closure
point if it is desired to check ogut defrost cycle
operaticn, without waiting for time to elapse.



DEFROST TIMER WIRING

All models are connected to 5/60 terminal
(60 minute).
minutes te 30 minutes by unplugging from 5/60
terminal and reconnecting to 5/30 terminal as
shown by dotted Iine.

NOTE:

SERVICE HINTS

1. Caution homeowner t¢ maintain clean air filters
at all times, Also, not to needlessly close off
supply and return air registers, This reduces
air flow through the system, which shortens
equipment service life as well as increasing
operating costs.

2. Switching to heating cycle at 75°F or higher ocut-
side temperature may cause a nuisance trip of the
manual teset high pressure switch.

3. The heat pump wall thermostats perform multiple
functions. Be sure that all function switches are
correctly set for the desired operating mode be-
fore trying tec diagnose any reported service
nroblems,

4. Check all power fuses or circuit breakers to be
sure that they are the correct rating.

5, Periodic cleaning of the outdoor coil ta permit

full and unrestricted airflow circulation jis
essential,

IMPORTANT INSTALLER NOTES:

1. For improved start-up performance wash the indoor
coil with a dishwasher detergent.

REFRIGERANT CHARGE

Any model can be changed from 60

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

plate. Optimum unit performance

(6" from compressor) as shown in .the following table:

82°F

0.D. Temp.

Rated 95°F
Models Airflow | 0.D. Temp.

18HPQ2/BIEEHQY 622 63 - 65 71 - 73
18HP2/H18QS]1 622 63 - 65 71 - 73

Z4HPQ2/BZ4EHN1 800 69 - 71 73 - 75

24HPQ2/H24051 8GO 59 - 71 73 - 75
100PQa/336EHQL] 1080 57 - 59 85 - 67
30HPQ4/H3AQ 1080 55 - 58 67 - 69
36HPQ4/B36EHQL[ 1325 60 - 62 69 - 71
I6HPQ4/HIAQ 1300 63 - 65 70 - 72

The above sucticn line temperatures are based upon BO°F
dry bulb/67°F wet bulb (50% R.H.) temperature and rated

airflow across the evaporator during cooling cycle.

2 r will occur with a re-
frigerant charge resulting in a suction line temperature

CRANKCASE HEATERS

All units are provided with some form of compressor
crankcase heat, Some single phase units utilize the
compressor motor start winding in series with a
portion of the run capacitor to generate heat within
the compressor shell to prevent liquid refrigerant
migration.

Some three phase units utilize a wraparound type of
crankcase heater that warms the compresscr oil from
the outside.

Some single and three phase models have an insertion
well-type heater located in the lower section of the
compressor housing, This is a self-regulating type
heater that draws only encugh power to maintain the
compressor at g safe temperature.

Some form of crankcase heat is essential to prevent
liquid refrigerant from migrating to the compressor,
causing oil pump out on compressor start-up and

possible valve failure due to compressing & liquid.

Refer to unit wiring diagram te find exact type of
crankcase heater used.

The folleowing decal is affixed to all outdoor units
detailing start-up procedure.
Please read carefully.

IMPORTANT

THESE PRACQCEDURES MUST BE
FOLLOWED AT INITIAL START-UP
AND AT ANY TIME POWER HAS
BEEN REMOYED FOR 12 HOURS
OR LCNGER.

TO PREVENT COMPRESSOR DAMALE
WHICH MAY RESULT FAOM THE PRES
ENCE OF 01QuI0 REFAIGERANT IN THE
COMPRESSOR CRANKCASE

I MAKE CERTAIN THE HOQM THEHMO
STAT IS IN THE OFF POSITION (THE
COMPRESSORISNOT 10U OPERATE|

2 APPLY POWER BY CLONING THE Sv%
TEM DISCONNECT SWITCH THIS ENER
GIZES THE COMPRESSOA HEATER
WHICH EVAPORATES THE LIQUID RE
FRIGERANT IN THE CRANKC ASE

3 ALLOW 4 HOURS DR 60 MINUTES PER
ROUND OF REFAIGERANT 1N THE S¥5
TEM AS NODTED ON THE UNIT RATING
PLATE WHICHEVER IS GREATEA

4 AFTER PROPERALY ELAPSED TIME THE
THERMOSTAT MA&Y BE ST TO OFER
THE COMPRESSOR

5 EXCEPT AS REQUIHED FOH SAFETY
WHILE SERVICING — DO NOT COPEN

SYSTEM CISCONNE CT SWITCH,

7461 0B1

This is very impertant.
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INSTALLING REFRIGERANT TUBING

PRE-CHARGED TUBING - Examine carefully the two lengths
of pre-charged tubilng furnished with the Unit, The
larger is the suction line. The smaller is the liquid
line. The end of the tubing with the hex nut and gauge
port is to be attached to the Condensing Unit,

Unroll the tubing, being careful not to kink, and in-
stall it between the Condensing Unit and the Evaporator
Coll.

CAUTION: Be careful not to tear the insulation when
pushing it through holes in masonty or frame walls.

When sealing tube opening in house wall use a soft
material to prevent tube damage and vibration trans-
mission,

Before fastening either end, use a tubing bender to
make any necessary bends in the tubing, (AVOID
EXCESSIVE BENDING IN ANY ONE PLACE TO AVOID XINKING),

Start connecting the tubing at the Evaporator coil
end, first remove the protective caps and plugs from
the quick-connect fittings on the Evaporator Coil and
the pre-charged tubing., Inspect fitrtings and clean if
necessary, making sure they are clear of foreign
materials, If you clean the fittings, lubricate them
with refrigeration oil. Connect both tubes to the
fittings on the coil and draw up by hand.

When necessary to bend the insulated tube, suction
line, cut the insulation around its circumference at a
distance far enough beyond the point of the bend so as
to clear the tubing bender,

Slip the insulation back together and vapor seal the
joint with tape,

NOTE: The maximum distance for pre-charge tubing
between the Condenser and the Evaporator 1s 45 feet,

CAUTION: Prior to connecting the pre-charged tubing
to the Evaporator Coll or Condensing Unit, be sure
all bends have been made, then coll any excess tuhlng
in a horizontal plane, with the slope of the tubing
toward the Condensing Unit,

Evaporator

Approximate
23" diameter
hole in wall

condenaing
Unit

FJL.;%%
‘Aluaya coil

excessive tubing

harizontal %

CAUTION:
prevent movement of the coupling and tubing.
to do so could tear out the diaphram causing &
blockage of the system,

Be sure to hold the coupling firmly to
Failure

CAUTION: After starting to tighten up the fltting
never try to back it off or take it apart.

For coonectlng the tubing at the condensing unit

end, first remove the protective ¢aps and pluga from
the quick-connect fittings on the condensing unit

and the pre-charged tubing, Inspect fittings and
clean if necessary, making sure they are clear of
foreign materials, If you clean the fittings,
lubricate them with refrigeration oil, Connect both
tubes to the fittings on the coil and draw up by hand.

Locate the Gauge Port in a 45° angle from a vertical
up position so as to be accessible for gauge
connectlions.

Use a wrench on the hex nut of the female fitting
backing up the fitting with another wrench to keep
tube from turning. Tighten the fittings together
until they bottom cut then tighten for an additional
1/4 turn so that coupling will seat properly.

Check the gauge port cap to make sure it is tight,
1f loose, tighten, being careful not to tighten too
much as it will damage the valve in the gauge port.

Leak test all connections using an Electronic Leak
Detector or a Halide Torch,

When tubing is installed in attlcs or drop celling,
insulate the quick connect fitting on the larger

tube thoroughly with 3/8" wall thickness, closed cell
sponge tube insulation or equivalent. Fgilure to
insu%ate will result in water damage to celling since
the fitting will "sweat" and drop water on the celllng.
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These two models temporarily use a defrost timer different than the one described on pape 2. Following is
a description of its operation.

DEFROST _CYCLE

The defrost cycle is controlled by time and temperature. When the outdoor temperature is In the lower 40°F
temperature range or colder, the outdoor coil temperature is 32°F or below. This temperature is sensed by

a defrost thermostat mounted low and at the return bend end of the outdoor coil. The defrost thermostat
makes at approximately 32°F refrigerant temperature. The MAKE of the contacts starts the defrost timer motor.
The defrost timer moter <an run only when the heat pump is in operation. After approximately 30 minutes of
heat pump running time, with the outdoor coil below 32°F, the defrost timer centacts make. This causes the
defrost relay to pull in.

Terminals 4-5 of the defrost relay open, breaking power to the outdocor fan and the reversing valve. The
cutdoor fan motor stops and the reversing valve shifts to the cooling cycle. Terminals 7-5 of the defrost
relay make which pulls in W2, second stage strip heaters, with the indoor blower continuing to operate.

As the heat pump continues to operate in the defrost cycle, the outdoor coil warms up from the het gas flow.
As the temperature rises to approximately 57°F at the defrost thermostat location, the contacts now open.
This de-energizes the defrost timer and defrost relay. All the components then return to the normal heating
cycle as before.
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