MANUAL 2100-006A

SPLIT HEAT PUMP SYSTEMS
INSTRUCTIONS

INSTALLATION

MODELS 18HPQ1 & 24HPQ1

Inlet
Side

|I [l

’ Refrig.
Elect.

Hi-press, Sw,

MODELS 30HPQ3 & 36HPQ3

K!ODEL 18HPQ1 24HPQ1 J0HPQ3 36HPQ3 I6HPQ1-3
Electrical Rating 230V 1-Ph 60HZ 230V _3~Ph 60HZz
Operating Voltage-Minimum 197 197 207 ! 197 187
Cperating Voltage—Maximum 253 253 253 2583 264
Total Unit Amps - 10.5 13 18.6 22 15.1
Minimum Circuit Ampacity 15 18 23 29 18
609C Copper Wire S5ize 14 12 10 10 12
Ground Wire Size 14 12 10 10 17

Maximum Time Delay Fuse F 30 35 g0 30
Compressor Type PSC J~Phase

[ CTankcase Heat Tapacitor Type Wraparound ]
Fan Moter H,.P,/RPM 1/5 /71050 1/5 / 1075 i
Fan MoOtor Amps 1.5 1.6 1
Fan Diameter/CFM 1872150 118" /1960 20" / 2600 1
Coil Face Area 3.75 £t 5.04 ft
Coil Rows/FPI 2/14 1 3/14 3/14
Refrigerant Control Capillary
suction Line Accumulator Standard

LSE;pﬁKE@ Welght Lbs. 1/0 1 1306 r 214 i 220

BARD MANUFACTURING CO.

BRYAN, OHIO 43506
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APPLICATION AND INSTALLATION INSTRUCT IONS
FOR SPLIT S5YSTEM HEAT PUMP UNIIS

IMPORTANT

The equipment covered in this manual is to be in-
stalled by trained, experienced service and in-
stallation techniclans. Any heat pump 1s more
critical of proper operating charge and an
adequate duct system than a straight alr con-
ditioning unit. All duct work, supply and re-
turn, must be properly sized for the design air
flow requirement of the equipment. NESCA is an
excellent 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.

GENERAL

These instructions explain the recommended method
to install the air cooled split type heat pump,
the interconnected refrigerant tubing, and the
elecrrical wiring required for both unit power
and concrol clrcult.

These units are to be used in conjunccion with
the matching indoor coll sections as shown on the
specification sheet. Only those combinations as
shown are authorized or recommended.

These instructions and any instructions packaged
with any separate equipment required to make up
the entire heat pump system should be carefully
read before beginning the installation. Note
particularly any tage and/or labels attached to
the equipment,

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

SHIPPING DAMAGE

Upon receipt of equipment, the carton should be
checked for extemmal 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.

SETTING THE UNIT

General - The unit mugt be located outside, or
In a well veptilated area, It must not be in the
space being heated or cooled., A sound absorbing
material should be considered if the unit 18 co
be installed in such a position or location that
might cause transmission of sound or vibration to
the living area or adjacent buildings.

SLAB MOUNTING

In areags where winter temgerutures DO HOT go below
320F for periocds over twelve hours, the unit may
be slab mounted at grade level. When installing
unit at grade level,install on a concrete slab ac
least four inches above finished grade level.
S51lab should have a slope tolerance away from the
building structure of at least l/4 inch per fooc,
while being level from side to side, This will
prevent ice buildup under the unit during defrosc
cycles, Place slab in a location where run-off
water from higher %round will not collect around
unit, See Figure 1.

A minimum of 18 inchea 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.

-3

ROOF MOUNTING

When a unit is installed in areas where low ambient
temperatures or strong winter winds exisc, 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 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. See Figure 3.

WINTER INSTALLATION BELOW 32CF

In areas where winter conditions go below 12 for
extended periods, the unit must be elevated above
the mounting surface to prevent snowfall or defrost
ice accumulation from interfering with the operation
of the unit, A minimum of twelve inch elevation is
recommended, 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 serial plate for wire sizing Lln-
formation and maximum fuse size, Each outdoor

unit L5 marked with a "Minioum Circuit Ampacity."
This means that the field wiring used must be sized
to carry that amount of current, Each unit and/or
unit wiring diagram is also marked "Use Copper
Conductors Only," meaning that the terminations

are not sulitable for aluminum wiring, Refer to the
National Electrical Code for completg current
carrying capacity data on the various insulation
grades of wiring material.

The unit rating plate lists a "Maximum Time Delay
Fuse" that 15 to be used with the equipment., The
correct size fuse must be used for proper circuit
protection and also to assure that there will be
no nuisance tripping due to the momentary high
starting current of the compressor motor,

WIRING - Control Circuit

Since the same outdoor unit can in most cagses be
matched with more than one indoor unic, the
appropriate control circuit wiring diagrams are
included with the indoor coll section inscallatiocn
instructioms . These control circuit wiring dia-
grams cover all tha available wiring options re-
quired in the various geographic areas of the
country.

SEQUENCE OF OPERATION

Coollng - R-Y make at thermoscat pulls in the
compresscr contactor starcing the compressor and
outdoor fan. The same R-Y also feeds G, which
pulls in the fan relay for blower operatlon, The
reversing valve is not energized, so the system
i3 in the cocling cycle.

Heating - R-W (or Wl) make at thermostat on a
call For heat. This pulls in the changeover relay.
Terminals 6-4 of changeover relay make R-Y circuit
which pulls in compressor contactor starting the
compressor and outdoor fan, also R-Y at the thermo-
stat completes G circuit, pullin% in fan relay
starcing Lndcor blower., Terminals 1-3 on change-
over relay make, energizing the reversing valve to
put the system intc the heacting cycle. SEE
REFRIGERANT FLOW DIAGRAM. The system will now be
producing warm alr indoors.



DEFROST CYCLE

The defrost cycle is controlled by time and
temperature. When the outdoor temperature

Le in the lower 40°F temperature range or °
colder, the cutdoor coil temperature is 32°F or
below, This temperature is senged by a defrost
thermostat mounted low and at the return bend
end of the ocutdoor coil, The defrost thermostat
makes at approximately 32°F refrigerant tempera-
ture. The MAKE of the contacts starts the de-
frost timer motor. The defrost timer motor can
run only when the heat pump is in operation.
After approximately 30 minutes of heat pump o
running time, with the outdoor coil below 32°F,
the defrost timer contacts make. This causes the
defrost relay to pull in.

Terminals &4-5 of the defrost relay cpen, break-
ing power to the outdoor fan and the reversing
valve. The ocutdoor fan motor stops and the
reversing valve shifts to the cooling cycle.
Terminals 7-9 of the defrost relay make which
pulls in W2, second stage strip heaters, with
the indoor Dlower continuing tc operate,

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

CRANKCASE HEATERS

All units are provided with some form of com-
pressor crankcase heat., 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,

Three phase units utilize a wraparound type of
crankcase neater that warms the compressor oil
from the outside,

Some form of crankcase heat is essential to pre-
vent liquid refrigerant from migrating to the
compressor, causing oll pump out on compressor
start-up and possible valve failure due to
compressing a liquid,

IMPORTANT

THESE PROCEDURES MUST BE
FOLLOWED AT INITIAL START-UP
AND AT ANY TIME POWER HAS
BEEN REMOVED FOR 12 HOURS
OR LONGER.

TQ PREVENT COMPRESSCR  DAMAGE
WHICH MAY RESULT FROM THE PRESENGE
OF LIOUID REFRIGERANT IN THE COM.
PAESSORA CRANMCASE:

t MAKE CERTAtN THE RQOM THERMOS-
TAT IS IN THE “CFF"' POSITION [(THE
COMPRESSOR IS NOT T OPERATE).

2. APPLY POWER BY CLOSING THE SYSTEM
DISCONMECT SWITCH THIS ENEAGIZES
THE  COMPRESSOR HEATER  WHICH
EVAPORATES THE LIQUE REFRIGERANT
TN THE CRANKCASE.

1 ALLOW 4 HOURE OR 83 MINUTES PER
POUND OF REFRIGERANT IN THE SYSTEM
AS NOTED ON THE UNIT RATING PLATE,
WHICHEVER IS GREATER.

4 AFTER PROPERLY ELAPSED TIME THE
THEAMOSTAT MAY BE SET TO OPERATE
THE COMPREESOR

5. EXCEPT A8 REQUIAED FOR SAFETY
WHILE SERVICING — DO NOT PEN

SYSTEM QISCOMNECT SWITCH.

T1081

COMPRESSOR CUT-QFF THERMOSTAT

Heat pump compressor opération at outdoor tem-
peratures below (OF are neither desirable nor
advantageous in terms of efficiency, Since most
equipment at time of manufacture is not designated
for any specific destination of the country, and
most of the equipment is installed in areas not
approaching the lower outdoor temperature ranie,
the compressor cut-offs are not factory installed.
Specific mounting locaticns have been provided in
tﬁe outdoor units for ease of installaticn,

EMERGENCY HEAT RELAY

The feature of emergency electric heat in case of
heat pump walfunction has become so popular that
the emergency heat relay is being factory installed
in most heat pump urits. When a special heat pump
thermostat sub-base is utilized, the homeowner can
control this feature from the wall thermostat,
Consult the apErOPriate contreol circuit wiring
diagram with the matching indoor coil section in-
stallation instructicns,

SERVICE HINTS

{1) Caution homeowner to maintain clean air filcters
at all times, Also, not to needlessly close
off supply and return air registers., This re-
duceg airflow through the system, which shortens
equipment service life as well as increasing
operating costs.

(2} Switching to heating cycle at 75°F or higher
outside temperature may cause a nuisance trip
of the manual reset 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 before trying to diagnose any reported
service problems.

(4} Check all power fuses to be sure that they are
the correct rating and are the time-delay type.

(5) Periodic cleaning of the outdoor coil to permit
full and unrestricted airflow circulation is
essential.

(6) System operating pressures may be checked
againat the appropriate pressure curves,
are included with the indoor coil section
installation instructions.

These

INSTALLER NOTE: Optimum unit performance will

cccur with a refrigerant charge resulting in a
suction line temperature (near the compressor)
of 53° to 58°F with 95°F outdoor temperature and
80°F dry bulb/67°F wet buld {50% R.H.) indoor
temperatures and rated airflow across the indoor
caoil.
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INSTALLING REFRIGERANT TUBING

PRE-CHARGED TURBING - Examine carefully the twe lengths
of pre-charged tublng furnished with the Unit. The
lacrger is the suction line, The smaller {s the liquid

Lline., The end of the tubing with the hex nut and gauge

port is to be actcached te the Condensing Unic,

Untoll the tubing, being careful not to kink, and in-

stall it becween the Condensing Unit and the Evaporator

Coll.

CAUTION: Be careful not to tear the insulacion when
pushing it chrough holes in masonry or frame walls.

When seallng tube openlng ln house wall use a soft
material to prevent tube damage and vibration trans-
mission,

g8efore fastening either end, use a tubling bender to
make any necessary bends in the tubing. (AVOID
EXCESSIVE BENDING IN ANY ONE PLACE TQ AVOLD KINKING).

Start connectlng the tublng at the Evaporator coll
end, first remove the protective caps and plugs from
the quick-connecc fittings on the Evaporator Ceil and
the pre-charged cubing. Inspect flttings and clean Lf
necessary, making sure they are clear of forelgn
materials. Lf you clean the flttings, lubricate them
with refrigeration ocil, Connecc both tubes te the
fittings on the coil and draw up by hand,

When necessary to bend the insulated tube, suction
line, c¢cut the imsulation 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 eeal che
joint with tape.

NOfE: The maximum discance for pre-cnarge tubing
between the Condenser and the Evaporator is 45 feet.

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

Ivaporator

e

~— ——
~ .

Approximate
3" diameter
hols in wvall

Condens ing
Unit

— = Z

Alwnys coil
sxcessive tubing

horizoncal

il

CAUTION: Be sure to hold the coupling firmly to
prevent movement of the coupling and tubing. Failure
ta do so could tear out the diaphram causing a
blockage of the system,

CAUTION: After starting to tighten up the fitting
never try to back it off or cake it aparc.

For connecting the tubing at the condensing unit

end, first remove the protective caps and plugs from
the quick-connect fittings on the condensing unit

and the pre-charged tubing. Inspecr fittloge and
clean if necessary, making sure cthey are clear of
foreign materials. 1If vou clean the fittings,
lubricate them with refrigeracion oil. Connect both
tubes to the fittings on the coil and draw up by hand.

Locate the Gauge Port {n a 45° angle from a vertical
up position sg &g to be accessible for gauge
connections,

Use & wrench on the hex nut of the female fitting
backing up the firting with another wrench to keep
tube from turning. Tighten the fitrings rogecher
untlil they bottom out then tighten for an additional
1/4 turn so that coupling will seat properly.

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

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

When tublng is installed in attics or drop celling,
insulate the quick connect fitting on the largar

tube thoroughly with 3/8" wall thickness, c¢losed cel”
sponge tube insulation or equivalent. Failure to
insulate will result in waver damage to celling since
che fitting will "gweat" and drop water on the ceiling.
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SCT-1
R-22 TOTAL SYSTEM CHARGE FOR
SPLIT HEAT PUMP SYSTEMS

The following table lists the total system operating charge for split heat pump systems
when using standard charged tubing lengths of 15 ft, 25 ft, 35 ft, or 45 ft. The values
shown are the total amount of refrigerant received in the precharged system components,
which include the outdoor unit, indoor unit, and inter-connecting tubing, This is also
the amount of refrigerant required for a system recharge following any refrigeration
system repairs,

Find the outdoor section and matching indoor section being used, and follow across hori-
zontally to the correct column based on number of feet of inter-connecting tubing. This
value is the TOTAL SYSTEM CHARGE.

Outdoor; Indoor|Qutdoor Unit Total System Charge For

Unit Unit Basic Standard Tubing Lengths

Model | Model Charge 13 ft 25 It 33 It A5 1t

18HPQY | BLBEHQ) 3 8 o2 3 14 oz | bt 2 oz | 4# © oz | 4 10 oz

24HPQL | B24EHQ| 2# 15 oz 4 S50z | 3 9oz | W 130z | 4 1 oz
H24Q8 [ 2# 15 oz 3 50z | 3 9 0oz | 3# 13 oz | 4# 1 oz

J0HPQ3 | B36EHQ| 4# 3 oz 4 10 oz | 4t 14 oz | 5# 9 oz | 5# 15 oz
H3AQ L# 3 oz 4# 12 oz | 5# 0D oz | S5# 11l oz | 6# 1 oz

36HPQ3 | BIGEHQ) 5% 4 oz S# 1l oz | S# 15 0z | 6# 10 oz | 7# O oz

L_ H3AQ S# 4 oz S# 130z | 6# 1l oz | 6# 12 oz | 7T# 2 ozi

In the event that the installer 19 rumning his own tubing or is modifying a precharged
tubing set by adding or subtracting a few feet of tubing length, the tubing set should be
evacuated and charged before being connected to the outdoor and indoor sections.

To determine LINE SET ONLY charges, use the following table:

Liquid Line Size 0z of R-22 per ft, Less

1/4" 0.D. x b - 7oz
3/8"_0.D. X N - 7 oz
Example: A 32 ft, line set with 3/8" iiquid line is being used.

32 ft. x .6 oz/ft = 19.2 0z -7 0z = 12,2 oz

After evacuating the line set, weigh in 12 oz of R~22 to line set,
Rote: The 12 oz should be introduced inte both the liquid 1line
and vapor line so that there is a positive pressure in both lines
when connected.

To determine a TOTAL SYSTEM CHARGE for a system that i3 connected with a non-standard
tubinf length, the outdoor unit basic charge (from above table) is added to the line get
calculation based on liquid line 0.D, size (.4 oz per ft of 1/4" and .6 oz Yer ft of 3/8"),
An additional adjustment factor may be required depending on the indoor coil seccion used.
Determine this adjustment from the following chart:

B1SEHQ

IMPORTANT NOTE: All these models use 1/4" 0.D. liquid
IInes up to and including 25 ft. Anything over 25 ft.
should be 3/8" 0.9. The precharged tubing sets are
saupplied accordingly.

Example: Model 36HPQ3 matchad with model B36EHG and connected by a
28 fr line set.

Bagic charge 5# 4 oz plus .6 x 28 ftr plus 1 oz adjusatment factor
58 4 oz plus 16,8 oz* plus 1 oz = 6& 6 oz total

*Round off to nearest whole number
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