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FIGURB 1

ROMENCLATURE EXPLANATION--Example:

| ------------------------------- Basic Model Number

|ommmmnm e Electrical Characteristics
p - 240/220-1-50
- B - 240/200-3-50
F - 415/380-3-50
G - 220/200-1-50

‘Modification Code

------------------------- Q for Quick Connect Fitting

----------------------------- Standard Heat Pump Condenser

--- Capacity--3 ton or _
approxinately 36,000 BTU

TABLR 1
DIMENSIONS
Model No. "H" Width "D" Depth | "H" Height

248PQ5 36" 18" 21"
30HPQ6 10-3/8" 23-1/47 23-1/4"
36HPQT

429PO4

48P(5 46-1/2" 23-1/4" 31-1/27
601PQ5




TABLE 2

Rated Required
Condensing ndoor Coil Air Flow Refrigerant
Unit Hodel : i O 3y Control
Rumber - Model Type Speed CFY H20 Orifice Size

24HP06-D . BC24B . B | 50 1 .35 .059

BCIOB B | 00 4 .15 .063
JOHPQS-D BC358 B | %00 .3 Cap Tube

BC36R . B 1§ %00 .35 061 (2)
36EPQ7-D
JGHPDT-E - BC35B B H 1025 .20 Cap Tube
J6HPQ7-F BC36B B B 1000 20 .063 (2)
QPP-D o _
42BPA-E BC48A B L 1280 500 Cap Tube
42HPO4-F '
48HPOS-G o
ABHPQ5-R BC48A B H 1375 .45 Cap Tube
48HPO5-F
60HP5-G . -
600PC5-B BC6OA B | 1550 .30 Cap Tube
SOHPOS-F

(1) Indoor coil type B = Blower coil

{2) Orifice change required for indoor coil to orifice gize shown. Correct orifice shipped
with condensing unit and packaged with installation instructions for unit.

{3) Static pressure losg for add-om "A" coils and available static pressure for duct systems
' on hiower coils T :




TABLE 3

SPECIFICATIONS--SPLIT HEAT PUMP

* Maxinue time delay fuse or HACR Type circuit breaker,

JHODEL 24HP06-D | 30HPDE-D | 36HPOT-D | 36HPYT -E | 36HPOT-F | 42HP04-D | 428PD4-E | £2HP04-F|
Electrical Rating (SOHz/V/Ph)!240/220-|240/220-|240/220-|240/200-1415/380-240/220- | 240/ 200~ | 415/380-
i 1 1 3 3 I 3 3
Operating Voltage Range 198-254| 198-264] 198-2541 180-254| 342-456] 198-254| 180-2541 342-456
| Hinimm Circuit Ampaciiy 15 19 26 17 15 26 17 15
*Delay Fuse Max. Or Ckt. Bkr. 20 30 40 25 15 45 25 15
- Total Unit Amps 11.5 15.4 20.8 13.4 7.9 21.1 13.7 1.1
COMPRESSOR -~
VYolts 24072201 240/220] 240/220| 220/2001 415/380] 240/220| 240/200| 415/380
Rated Load Amps 10 14 19.4 12 6.5 19.4 12 b
| Branch Ckt. Selection Current{ 10 14 13.4 12 6.5 18,4 12 i
“Lock Rotor Amps 54 61 87 74 37 87 74 37
1FAN HOTOR AMD CONDENSER
| Fan Hotor--HP/RPH 1/5-110011/5-109011/5-1090]1/5-1090{1/5-1090] 1/3-900| 1/3-900{ 1/3-900
|_Fan Hotor--Anps 1.5 1.4 1.4 1.4 1.4 1.7 1.7 1.7
Fan--Dia, /CFH 18"-1850120"-2050} 20"~ 20501 20"-2050 | 20"~ 2050 24" -3600| 24" -3600| 24"-3600
Face Area Sq. Ft./Row/ 3.75/3 1 5.04/3 1 5.04/3 | 5.04/3 | 5.04/3 } U2 1112 L L2
Fins Per Inch 14 14 14 14 14 14 14 H
Factory Charge R-22 0z. 61 73 88 83 88 88 88 a8 |-
Shipping HWeight Lbs. 180 210 220 226 220 261 258 258
¥ Yaxinum time delay fuse or HACR Type circuit breaker.
1MODEL - - 4BHPOS-0| 48HP05-K | 48HPOS-F | GOHPOL-C | 60BPOS-E | 60HPOS-F
Blectrical Rating (50Hz/V¥/Ph)|220/200-|240/200~|415/380~1220/200~|240/220~ |415/380~
1 3 3 1 3 3
Operating Voltage Range 180-2421 180-254| 342-456] 180-242; 180-254| 342-456
Kinimup Circuit Ampacity 29 19 15 44.8 27 16
1*Delay Fuse Max. Or Cki. Bkr. ) X 15 70 50 25
fotal Unit Amps 23.2 15 82 3.2 21.1 i2.3
COMPRESSOR
Yolts 220/200] 240/2001 415/380| 220/2001 240/2201 415/380
Rated Load Amps 21.5 13.3 6.5 1.5 20 10.6
| Branch Ckt. Selection Current] 21.5 13.3 6.5 U5 20 10.6°
Lock Rotor Amps 116 2 46 178 135 70
FAE HOTOR AND -COMDENSER
1 Fan Hotor--HP/RPH 1/3-900| 1/3-900| 1/3-900] 1/3-900{ 1/3-900] 1/3-900
Fan ¥otor--Aaps 1.7 1.7 1.7 1.7 1.7 1.7
1 Fan--Dia. /CFY 247-3400|24"-3400) 24" -3400 24" - 34001 24" -3400 24" -3400
Face Area Sq. Ft./Row/ .13 LW3 G LT LML TMAL 1,13
| Eing Per Inch 12 12 12 12 12 12
Factory Charge R-22 0z. 122 122 122 112 1i2 112
1Shipping Weight Lbs. 2715 212 212 291 83 283




I. APPLICATION AND LOCATION

GENERAL
These instructions explain the recommended method to install the air cooled remote type outdoor un1t the .
interconnecting refrigerant tubing and the electrical wiring connections to the unit.

The outdoor units are to be used in conjunction with the matching indoor coils or indoor blower coil for
confort coollnqlheatlnq appllcatlons as shown in the spec1£1catlon sheet,

These 1nstructxons and any instruct ions packaqed with any separate equipment requlred to make up the entire
systen should be carefully read before beginning the installation. MNote particularly "Connecting: :
Quick- Connect Couplings, Starting Procedure™ and any tags and/or labels attached to the equ1pment

#hile these 1nstruct10ns are intended as a qeneral reconmended quide, they do not supersede any nat;onal
and/or local codes in any way. Authorities having jurisdiction should be consulted before the 1nsta11at10n
is made. : :

SHIPPING DAMAGE ' ' . SR
Upon receipt of equ1pment the carton should be’ checked for external 51qns of shipping danage If damage is
found, the receiving party nust contact the: last carrler 1nmed1ate1y, pre[erably in Hrltlnq, requestlng
1nspect10n by the carrier's agent ; . o

APPLICATION

Size of unit for a proposed installation should be based on heat loss calculation made according to methods
of Air Conditioning Contractors of America. The air duct should be installed in accordance with the
Standards of the National Fire Protection Association for the Installation of Air Conditioning and
Ventilating Systems of Other Than Residence Type, NFPA No. 90A and Residence Type Warm Air Heating and-Air
Conditioning Systems, NFPA Ho. %0B. Where local requlations are at a variance with instructions, installer
ghould adhere to local codes..

For appllcatlons in Canada, the 1nstallatlon of the system must be made in accordance w1th CSA Standards
€22.1, Canadian Blectrical Code, Part I; C273.5 Installatlon Requlrenents foi Air-To<Air Heal Pumpy; and BSZ,
Hechanical Refrigeration Code.

LOCATION :

The outdoor unit is deslqned to be located outs1de thh free and unobstructed outdoor coil air inlet and
discharge. Tt must also permit access for service and 1nsta11atlon Qutdoor air enters the coil on three
sides and discharges upward from the top. Refrrgerant and electrical comnections are made fron the rear of
the unit as shown in Flgure 3 with electrical service access on the right side. :

SETTING THE UNIT .. | ' S Y AN LTI
GENERAL--The unit must be located out51de, or in a vell ventllated 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. 1nsta11ed in such a
position or location that might cause transmission of sound ot v1bratlon to the 11v1nq area or ad]acent
buildings. : : :




B IEI *Jozf morag = e paijsep 8¢ -
uoj3wTIRIsUT Xa3uTH - = PT1O% I0 umoys &w
Jogd SUOTIONIISUT - gy 3¢ pIROD  hd4l
uoTIF]TPIBUL 235 :
“(maTA 1u025) (#33p 3u01d)
ajun dang 3way 37up dung Jeay
aooping . I00pIANY :
_ ¥o07g 30 F213g :
i33330u0) peanog i I
. AV
X TitlA L
e - ey
. painlxasaau)
ﬁ RA3ITA 103 paaN A3TA. ﬁ
noly| - 3plg 3pIs acT3
-2V g ne13
SHE04IVId DNIINADH QIIVATIZ v
_ G FENOLL
AOTIITY
wmsw : *gpuls
Bupyyeasad 1a3uta 03
vojafsod sTYI UL IPON
(na14 dol) saw1d a1q7860d LYY
ajun duwng 1wdy T
aocopang
uw . *spuis BuiryEaadad .
" I33UTA d2e] 8N :
Iun 37 2sp1aeq  EEES | (%078 401)
’ pPUTA B 315MIISUD] #OT3AT )
e PPl ) u.—w—_._. $ ) S
" asfaieg puTy L L
) w I00pINg0
spuly SujiyRAl2g .
a3I0TH Jo UOTIIIIATA o :
" HOTIVOI1ddY. 013004 !
__ sputy Juprivasig
r 3dN914 393UTH JO BOTIDIAL(

FUNLONWIS ONIATINg

a0TI 2TV

o e,

SONVEVILD S

* 85200V
921A398
wnMIUTH £
{ BUyqRI~
i R
(na1A dol) HRIIAS
ﬁ 15300008 1g
" aTan
dong 392H
a00paIng
CTFUTH
9 llllL rv uBl

ST00V ZOTAWES QNV MOLIMIV

R i 1)

12421 pumaag

s Bugyuncy

e =i m iy
— —

w1327y <R

2uipiIngq woal Leae
adoys 3003 1ad /1

ey
BRI

5

{#a74 2PTS)
I3un0
I00pINY

dung avoy

\

YOIJAG ID0UUODSTY

i_.__\u&a:u

n

2an30n318 m:«vdsu\\/\mfu.l\ml

{ TUNIVEIANIL FAISIN0 do2€ FAOEY)
TIATT QRNOED IV ONIIRNOH €VIS

7 TWAO14




SLAB MOUNTING

In areas where winter temperatures DO NOT go below 32° F for periods over twelve hours, the unit may be

slab mounted at grade level. When installing the unit at grade level, install on a concrete siab at least
four inches above finished grade level. S§lab 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 bu11dup”under the
unit during defrost cycles. Place slab in a location where run-off water from higher ground will not collect
around unit. See Figqure 2. :

A minimum clearance should be provided between the coil inlet and any building surfaces. Provide at least
four feet between coil outlet and any structures. Provide a minipum of 8 inches clearance on the service
access gide of the unit, Refer to Figure 3.

ROOF MOUNTING

When a unit is installed in areas where low amblent temperatures or strong w1nter winds exist, it should be
placed so prevailing winter winds are not in direct line with the heat pump coil. If this is mot possible, a
wind barrier should be constructed. Place barrier 24 inches from the coil side of the unit and in the
direction of the prevalllnq winds. Size barrier at least the same height and 6 to 12 inches wider than unit.
See Figure 4.

WINTER INSTALLATION BELOW 32° F

In areas where winter conditions go below 32° F for extended perlods the unit must be elevated above the
zounting 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 required for areas
of high snow accumlation, For ease of installation, a heat pump stand is available from Bard. Poured
concrete, steel framework, brick, cement block, etc. can be utilized-to construct a suitable raised mounting
platforn. See Figure 5. The mounting platform must provide support on all 5 dimples located on the unit
base and must not rest against the unit base.

IMPORTANT INSTALLER NOTE
For improved start-up performance, wash the indoor coil with a dishwasher detergent.

FIGURE 6

Evaporator

sApproximate 3"
_diametep.hole in wall

Condensing
Unit

P e A =

A]ways coil
excessive tubing
horizontal




INSTALLING REFRIGERANT TUBING

PRECHARGED TUBING CONNECTIONS (I}

Erapine carefully the two lengths of precharged tubing furnished with the system. The larger is the suction
line and the smaller is the liquid line. The end of the tubing with the hex nut and qauge port is to be
attached to-the outdoor unit. o

STEP 1--Unroll the tubing, being careful not to kink, and route both the suction line and 11qu1d line between
the indoor unit and outdoor umt E

Before fastening either end, use a tubing hender to make any necessary bends in tubing. When

- necessary to bend the insulated tube suction line, cut the insulation around its circumference at a
distance for enough beyond the point of the bend so as to clear the tubing bepder. Slip the -
insulation back together and vapor seal the joint with tape, Coil any ercess tubing in a horizontal
place yith the slope of the tubing toward the condensing unit.

CAUTION: 1. Be careful not to tear the insulation when pushing it through holes in masonry or frame
walls. 2, When sealing tube opening in house wall, use a soft material to prevent tube
damper and vibration transmission. 3. Avoid excessive bending in any one place fo avoid
klnklnq

STEP 2--Remove protector caps and plugs, 1nspect fittings and if necessary carefully wipe coup11ng reats and
threaded surfaces with a clean cloth to prevent the 1nc1us1on of dirt or any foreign material in the
systen,

STEP 3--Lubricate male half diaphragm and synthetic rubber seal with refrigerant oil. Starting with the
indoor coil thread coupling halves together by hand to insure proper mating of threads. Be sure to
hold the coupling firmly to prevent movement of the toupling and tubing. - Failure to do so could tear
out the diaphragm causing a blockage of the systen.  Use proper size wrenches (on coupling body hex
and on union nut) and tighten untll coupling hod1es Thotton” or a def1n1te reslstance is felt

CAUTIUN After starting to tighten up the fitting, never try to back it off or take it apart

STEP 4--Using a marker or ink pen, mark a line lengthwise from the coupling union nut to the buikhead.  Then
tighten an additional 1/4 turn: The misalignment of the line will show the amount the coupling has
been tightened. This final 1/4 turn is necessary to insure the formation of leak proof joint. If a
torque wrench is used, the following torque values are recommended:

_TABLE 4
Coupling Size ~Ft, Lbs.
-6 10 - 12
~-10 3k - 45
-11 35 - 45
-12 50 - 65

Repeat Step 3 and 4 on outdoor section making sure to:locate the gauge port in a 45° angle from a vertical
up position so as to be accessible for gauge connections.

STEP 5--Leak test all connections using an electronic leak detectot or a halide torch.

STEP 6-~Khen tubing is installed in attics or drop ceilings, insulate the couplings on the larger tube
thoroughly with 3/8" wall thickness, closed cell sponge tube insulation or equivalent, Failure to
insulate will result in water damage to ceiling since the fitting will “sweat™ and drop water on the
ceiling.

(1) ROTB: The maximum distance for precharged tubing between the outdoor and indoor unit is 45 feet.

7



SWEAT STYLE TUBING CONNECTIONS o
Use only refrigeration grade (dehydrated and sealed) copper tubing. Care must be taken to insure that the
tubing is kept clean and dry before and during installation. Do not remove the plugs from the tubing ends, :
coil connections or base valves until the conmection is read)' to be brazed,

The suction line must he 1nsu1ated with a minimum of 3/8" Armaflex or equivalent before cutting and maklnq
connections,

STEP 1--Being careful not to kink, route both the suction line and liquid line between the indoor unit and
outdoor unit. Use a tubing bender to make any necessary bends in tubing. 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 ceal the joint with tape. Coil any eXcess tuhznq in a horizontal place with the slope of the
tubing toward the condensing unit.

CAUTI0H: 1. Be careful not to tear the insulation when pushing it through holes in masonry
or framewalls. - 2. When sealing tube opening in house wall, use a soft material to prevent
tube danage and vibration transm1ss10n 3. Avoid excessive bending in any one place to
avoid kinking. ' S

STEP 2--The tubing ends should be cut square. Hake sure it is round and free of burrs at the connecting
ends. €lear the tubing to prevent'contaminants fron entering the systen.

STEP 3--Hrap a wet rag around the copper stub before hr321ng

STEP 4--Flux the copper tube and insert into the stub. Braze the ]01nt using an alloy of silver or copper and
phosphorus with a melting temperature above 1100° F for copper to copper joints. The phosphorus
- ¢ill act as a flux, therefore, no-flux will be required.
A copper-silver ally with a high silver content should be used when iron or steel material is
inmvolved in the joint. These alloys require the use-of silver solder flux. Alloys containing
phosphorus should not be used with iron or steel. Phosphorus reacts with the iron, forming iron
phosphate which is extremely brittle, '

CAUTION: 1, Brazing alloys with a melting temperature below 700° F should not he
' used. - 2. Lead-tin or tin-antimony §01ders should not bé uséd dueé- to their iow meltlng
point and necessity for corrosive fluxes.

To further prevent the fornatlon of copper oxide inside the tublnq, dry n1trogen may he
purged through the refrigerant system during brazing.

RAARAARARARAARARAARAGR AANRARARAASANANAAAARARE AR ARAFAAARRRASAAANREARAARXRA AR RRAXARKRAFRARKAARFRA KRR A RRFRRAAR

WARNING: Never purge or pressurize a system with oxygen. An explosion and fire will result.

AR RARRRNARAR AR R AR AR AR AR AR AR R AR ARAAANARRARARARAAANR AR RARRAARARN AR ARRBRARARARAR T RRAADRARARURRRAREARA R RAA LR

STRP 5--After brazing, quench with wet rag to cool the joint and remove any flux residue.

STEP 6--Lesk test all comnections using an electronic leak detector or a halide torch.

T
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II. WIRING INSTRUCTIONS

GENERAL : :

All wiring must be installed in accordance with the Nat10nal Electrlcal Code and local codes, In Canada, al}
wiring must be instailed in accordance with the Canadian Electrical Code and in accordance with the '
requlations of the authorities having jurisdiction. Power supply voltage must conform to the voltage shown
on the unit serial plate. A wiring diagram of the unit is attached to the inside of the electrical cover,
The power supply shall be sized and fused according to the Spec1f1cat10ns supplled A ground lug is
supplied in the control compartment for equ1pment ground

The control circuit is a 24 volt circuit. "Typical” wiring diagrams illustrating some of the various
circuits which could be encountered can be found in the installation instructions of the indoor section.

The unit rating plate lists a "Maxirum Tine Delay Fuse” or "HACR Type" cirduit breaker that is to he used
with the equipment. The correct size must be used for proper circuit protection-and alsc to assure that
there will be no nuisance tripping due to the momentary high starting current of the compressor motor.

OUTDOCR THERMOSTAT :

Reat pump compressor operation at outdoor temperatures below -5°F 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 this low outdoor
temperature range. An outdoor thermostat (used as a compressor cut-off) is a field installed option.

Outdoor thermostats are avallable to hold off various stages of electric heat or fossil fuel furnace, until
needed as determined by outdeor temperature. The set point of the thermostat{s) is variable with grographic
region and sizing of the heating equipment to the structure. Wtilization of the Heating Application Data and
the heat loss calculation of the bu11d1ng is requlred in determ1n1ng the correct set points.

. FIGURE 1
.. QUTDOOR THERMOSTAT HIRING
Unlt 24V Term1na1 Board

O ®

..L

Remove

~*§‘H‘-i'""";"i Factory jumper
| W3 - 01 must be

factory ,
jumper -
Y--Ypl 4 | I | renoved,
1 |
. e J__ o “"2!?5;'“"1 |
‘ ! J l
Outdoor thermostat : L. !
used as compressor .t’: . |
cutoff or change over '
thermostat on fessil 1 .
fuel application.
4{2}5Connect fron terminal © Outdoor thernostat used for staging
1 to W2 on 5 and 10KH the 3rd stage of heat {(normally used
electric heat application on 15kw and higher electric heat
only. All other applications applications.
connect to DA,



SEQUENCE OF OPERATION WHEM USED WITH INDCOR BLOWER COIL

COOLIRG--Circuit R-Y makes at thermostat pulling in compressor contactor starting the compressor and outdoor
motor. The G (indoor motor) circuit is automatically completed on any call for cooling operation, or can be
energized by manual fan switch on subbase for constant air circulation.

HEATING--A 24V solencid ¢oil on reversing valve controls heating cycle operation.. Two thermostat options,
one allowing "Auto" changeover from cycle to cycle and the other constantly energizing solemoid coil during
heating season and thus eliminating pressure equalization noise except during defrost, are to be used. On
"Buto™ option, a circuit is completed from R-Wl and R-Y on each heating "on" cycle, energizing reversing .
valve solenoid and pulling in compressor contactor starting compressor and outdoor motor. R-G also make
starting indoor blower motor. Heat pump heating cycle is 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 emergized from R. A thermostat
demand for heat completes R-1 circuit, pulling in compressor contactor starting compressor and outdoor
motor. R-G also make starting indoor blower motor.

GENERAL OPERATION--HEAT PUMP/FOSSIL FUEL FURNACE

_TABLE 5

Part ¥o, Hodel No. . Bescr1pt1cn :
8403-017 T874R1129 THERHOSTAT~-1 stg. cool, 2 stqg, heat, 1st staqe fixed,
Ind stq, adj. hest anticipators
8404-009 (674L1181 SUBBASE . --System switch: Bm: Heat-Heat-Off-Cool
Fan switch: On-Auto - :
SPECIRL FEATURE:. Manual Changeover (Hon«Cycllng Rev. Valve)
Bn. heat light and System check light
8403-018 T874N1024 THERMOSTAT--1 stq. cool, 2 stg. heat, st stage fized,
2nd stq, adj., heat anticipators
8404-010 Q574F1261 SUBBASE = --System switch: O0ff-Cool-Auto-Heat-Em.Et.
Fan switch: On-Auto
SPECIAL FRATURE: Auto system changeover, Eam.
heat light and System check light
B403-0Z4 1F56-45 - THERWOSTAT--1 sig. cool, Z sby. heat; Ist stage fixed,
2nd stg. adj. heater : ' :
System switch: Bp. Heat-Heat-Off- Cool
Fan Switch: On-Auto
8403-027 1F92-1 THERMOSTAT--2 stg. cool, 3 stg. heat, electronic
SUBBASE  --Manual or automatic changeover, 2 set-up/set-back
periods per day, 5 or 7 day proqramming.

IMPORTANT NOTE:  All thermostat and subbase combinations except [F92-1 shown above incotrporate the
following features: -Man-Auto fan switch, Off-Heat-Cool-Em. Heat Switch, and two (2)
indicator lamps--one for emergency heat and one for compressor malfunction.

THERMOSTAT INDICATOR LAMPS

The red lamp marked "Em.Ht.” comes on and stays on whenever the syster switch is placed in the emergency heat
position, The green lamp marked "check” will come on if there is any problem that prevents the compressor
from running when it is supposed to be. :

19
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DEFROST CYCLE SR S
The defrost cycle is controlled by time and temperature. The 24 volt timer motor runs all the time the
conpressor is in operation. Wher 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’
32°F. Bvery-60 {or 30) minutes that -the compressor is rumning, 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 systen in defrost mode. An interlocking cirecuit ig created with timer
contacts 3 - 5 and defrost relay contacts 7 --9 in series, :

During the defrost mode, the refrigerant cycle switches back to the cooling cycle, the cutdoor notor étops,”
electric heaters are energized, and hot gas passing through the outdoor coil melts any accumulated frost.
¥hen the temperature rises to approrimately 57°F, the defrost thermostat opens, 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 econony. If special circumetances require a change to the
shorter time, remove wire comnected to terminal 5/60 and recomnect to terminal 5/30.

There 15 a manual advance knob located on the timer. This caﬁ he uéed.fo advance timer to contact closure
point if it is desired to check out defrost cycle operation, without-waiting for time to elapse,

FiGURE 8
" DEFROST TIMER WIRING

ROTE: All models are connected to 5/60 terminal (60 minute}), Any model can be changed from 60 minutes to 30
ninutes by unplugging from 5/60 terminal and recomnecting to 5/30 termihal as shown by dotted line.
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CRANKCASE HEATERS

All unite are provided with sowe form of compressor crankcase heat.: Some single phase units utilize the
conpressor motor start winding in series with a portion of the run capacitor to gemerate heat within the.
compressor shell to prevent liquid refrigerant migratiom. :

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

outgide.

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

Some form of crankcase heat is eéssential to prevent liguid refrigerant from migrating to the compressor,
causing oil pump out on compressor start-up and possible valve failure due to compressing a liquid.. .- =

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

The decal in Fiqure 9 is affixed to all outdoor units detailing start-up procedure. This is very important.

Please read carefully.

IMPORTANT

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

70 PREVENT COMPRESSOR DAMAGE
WHICH MAY RESULT FAOM THE PRES:

ENCE OF LICUID REFRIGERANT IN THE
COMPRESSOR CRANKCASE

1. MAKE CERTAIN THE ROOM THERMO
STAT 154N THE “QFF .POSITION, [THE

COMPRESSORISNOT TO QPERATE:.

2, APPLY POWER BY CLOSING THE SYS-
- TEM DISCONNECT SWITCH THIS ENER-
"GIZES THE COMPRESSOR. HEATER
_WHICH EVAPORATES THE LIQUID RE.
: FRIGERANTIN THE CRANKCASE,

3. ALLOW 4 HOURS OR 60 MINUTES PER
POUND OF REFRIGERANT TN THE S¥S-
TEM AS NOTED ON THE UNIT RATING
PLATE WHICHEVER IS GREATER,

4, AFTER PROPERLY ELAPSED TIME THE
 THERMOSTAT MAY BE SET TO OPER.
THE COMPRESSOR,

.5, EXCEPT AS REQUIRED FOR SAFETY .
WHILE SERVICING — DO NOT QOPEN

SYSTEM DISCONNECT SWITCH,
o 7861-061

EMERGENCY HEAT POSITION - : 3 . :
The operator of the equipsient 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
problen.

12
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ITI. CHARGING INSTRUCTIONS

PRESSURE SERVICE PORTS :

High and low pressure service ports are instailed on all wnits so that the systen operat1ng pressures can be
observed. Pressure tables can be found later in the manual coverlng all models, It is imperative to match
the correct pressure table to the unit by nodel number :

The pressure service ports on the split system heat pump are located on the interconnecting tubing quick
connect fittings, An additional low side service port is located on the compressor suct1on iine for low
side pressure during heating operation, ' S : :

REFRIGERANT CHARGE e i
The correct system R-22 is shown on the unit rating plate. Optimum urnit performance will occur with a

refrigerant charge resulting in a suct1on line temperature (6" from compressor) as shown in the foilowing
table: .

TABLE 6
95°F 82°F
Hodels : Rated Airflow 0.D. Temperature | 0., Temperature
24PO6/BC24B 650 58 - 60- 59 - 61
30RPQ6/BC30R 100 62 - 64 67 - 69
30RPO6/BCISR %0 53 - 55 63 - 65
30RP6/BCI6R %0 68 - 70 73 - 75
36HPYT/BC3SB 1025 50 - 52 64 - 66
36EPYT/BCI6 1000 51 - 53 64 - 66
A2HPO4/BC4BA 1280 58-60- | 67 -69
481PO5/BC48A 1375 54 -5 67 - 69
§0WPQ5/BC60R 1550 56 - 58 65 - 67

ROTR:  The suction line temperatures are based vpon 80° F dry bulb/67° F wet bulb (50% R.H.)
temperature and rated air flow across the indoor coil during ceoling cycle.

13



TOTAL SYSTEM CHARGE FOR SPLIT SYSTEMS

_TABLE 7
TOTAL SYSTEH OPERATING CHARGE
{Includes charge for the bagic outdoor unit, indoor .-
coil and 25' of interconnecting tubing)
Outdoor Section Indoor Section Total R-22 Charge (Oi.)
247PQ6 BC24B 74 oz.
BC30B 9.5 oz,
J0RPOS BC35B 89 oz.
BC36B 122 oz.
36HP)T BC35B 104 oz.
- BC36R o - 137 oz,
42HPO4 BC48A 119 oz,
48RP BC48A . 153 oz.
60BPQ5 BC60A 163 oz,

The above inciudes 25" of 3/8" dianeter liquid line. For other than 25' and other tube sizes, adjust the
total charge according to the following schedule. - ' ; S

Liquid Line Diageter Oz, R-22 Per Ft.
38" 6

S ur ' 1.2

INSTALLER NOTE: Stamp or mark the final system charge determined above on the outdoor wnit serial plate.

14
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APPLICATION GUIDBLINES: For tubing sizes up to 45 feet, use liguid line size and suction line size as shown
for precharged tubing sets. For tubing sizes for remote systems between 46 feet and 100 feet in length. Use
size recommended in below table based on the 25 foot charged tubing size shown in Table 7.

TABLE 8 _ a

Approved 25 Feet Tubing Size

Charged Tubing Recommended (1)

Sizes 45 - 15 Ft. 76 - 100 Ft,
Liquid .| Vapor | Liguid | Vapor | Liouid | Vapor
1/4" 5/8" /4" | M4 g /4"
1/4" e e e /8" 778"
/8" 34| 3/8- | 8 LR 7/8"
3/8" 7/8" | /8" 118" 172" 11-1/8"

The basis for selection is to maintain adequate velocity whic'h assures adegquate oil return to the compressor,
an acceptable pressure drop to assure compressor capacity, and minimum tubing costs. :

n
)
n

n

These recomnendations are based on the use of standard refrigeration tubing,

Line sizes listed are outside tube dimensions.

These suggestions do not include consideration for additional pressure drop due to elbows, valves, or
reduced joint sizes,

These recommendations are to be applied to-approved combinations of Bard outdoor and indoor sectione
only.

Charge adjustments for tubing sizes are as follows (2):

1/4" 1iquid line .2 oz, R-22 per foot
3/8" liquid line .6 oz, R-22 per foot
1/2" liquid line 1,2 oz. R-22 per foot

{2) These values should only be applied during initial system charging. System operating charge should be

adjusted for optimum performance outlined in the installation instructions for that model outdoor section.

15



III. SERVICE

SERVICE HIMTS
1. Cautjon homeowmer to 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 outside temperature may cause a nuisance trip of the
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 hefore trying to diagnose any reported service problems.

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

5. Periodic cleaning of the outdoor coil to permit full and unrestricted air flow circulation is essential.

16

ST

ot




TABLE 9 )
24HP06  COOLING B Rir Temperature Entering Outdoor Coil °F
0 0 lu] 0 o] 0 0 o 0
Indoor | Return Air 75 80 8 %0 95 1100 | 105 | 110 | 115
Section | Temperature| Pressure -
75°DB Low Side 73 74 75 76 7 78 79 80 81
62°WB High Side | 200 {216 | 232 | 248 | 262 | 280 | 296 | 312 ! 329
BC24B 80°0B Low Side 11 78 80 81 82 a3 8 86 87
§7°¥B High Side | 206 | 222 {238 | 255 | 269 | 304 | 304 : 331 |-338
85°DB Low Side 83 84 86 a7 88 89 9] 92 93
72°¥B High Side | 212 | 230 1247 !264 1278 1208 | 316 | 332 | 350

TABLE 10 L e
24HP06  HEATING Air Temperature Entering Outdoor Coil °F
Indoor {Return Air 0 0 0 ] o ) 0 0 0 0 o 0 o 0 0

Section {TemperaturejPressure 0 S 110 [15 (17 120 |25 130 135 |40 {45 | 47 [ 50 |55 |60
BC24B | 70 °D.B. }low Side 197 221 25| 29 30| 32| 34 39| 42 45| 49} B0} B2 55| B9

High Side | 136 { 141 | 146 ) 152 | 154 | 157 { 162 | 168 | 173 | 178 | 184 | 186 ¢ 189 | 194 | 200

TABLE 11 '
30HPOS COOLING _Air Temperature Entering Outdoor Coil °F
Indoor | Return Air 0 o 0 0 0 0 0 0 o

‘. Hodel .} Temperature| Pressure 75 8 85 % 95 ] 100 j105 | 110 [ 115
. |75 deg. DB | Low Side 67 | 68 70 il 13 14 7.4 17 {78
o 162 deq, WB | High Side § 193 | 207 | 222 | 236 | 250 | 268 {284 | 301 ) 319 -
BC35E |80 deg. DB | Low Side T 73 75 76 1 18 18 81 82 | 83
67 deg. WB | High Side | 199 {213 1228 | 243 {259 1275 | 292 | 309 ; 3x
85 deg. DB | Low Side m 79 81 82 84 8 87 88 89
72 deg. WB : Bigh Side | 206 ] 22) 1236 1251 [ 268 | 284 | 30F | 319 | 338
75 deg. DB { Low Side 60 62 64 66 I 68 70 12 T4 76
- |62 deq. WB | High Side | 291 | 232 | 241 | 249 258 | 266 | 274 | 283 | 291
BC30B |80 deg. DB | low Side 63 66 68 1 0% 131 15 m| M 82
67 deq. WB | High Side | 203 {220 [ 238 [ 256 | 274 [291 1309 }327 | 344 |-
85 deg. DB .| Low Side 68 ! 13 75 78 | 8 82 84 | 87 -
67 deq, WB | High Side | 195 | 213 § 230 | 247 | 265 | 282 | 299 | 316 } 334
75 deg. DB | Low Side 61 65 68 n 3.1 75 16 77418

162 deg. WB | High Side { 201 | 218 | 235 | 252 | 269 |28 | 303 313 1 336
BC36B 80 deg. DB |LowSide | 66 | 70 | 73 | 76 | 78 | 8 | 8 | 8 | 8
67 deq. WB | High Side | 207 | 224 | 24] 259 {276 1293 {311 | 328 | 345
85 deg. DB | Low Side n 15 18 81 a3 E ) a7 a3 89
72 deq. WB i High Side | 213 [ 232 250 | 268 286 | 304 | 322 339 | 357
TABLE 12 R ' ‘ :
300PO6°  HEATING ' hir Temperature Fntering Outdoor Ceil °F -
Indoor -{Return Air T 0 0 0 0 0 0 ) 0 o o]l o ol o

Model |Temperature| Pressure | 0 | 5 110 J15 [17 120 |25 30 {35 140 (45 |47 {50 |55 |60

BC3SB | 70°DB | Low Side | 14| 19} 23| 28| 30| 32| 36] 41| 45] 484 52 54| 56| 60| 63
High Side | 135 | 145 | 155 | 165 | 169 | 175| 185 | 195 | 205 | 215 | 225 | 229 | 235 {245 255

BC30B 70°DB Low Side 17| 21| 251 29§ 31§ 33| 37| 41| 45| 49| 53] 55| 574 6l 65
High Side } 150 | 160 | 169 | 178 | 182 | 187 | 196 | 205 | 215 | 224 | 233 | 237 | 242 | 251 | 260

BC368 | 70°DB Low Side 1519123} 27 ] 29| 32| 361 40| 44| 48| 52| 54} 57| 61 | 65

High Side 142 | 151 [ 160 | 168 | 172 | 177 { 186 | 196 | 205 | 214 224 ) 228 1 233 | 244 | 254
Low side pressure + 2 PSIG (suction line between accumulator + compressor) ' e
High side pressure + 5 PSIG (1iquid line @ outdoor unit quick connmect)

_Tables are based upon rated CFM (airflow) across the evaporator coil and should be found under section titled "Refrigerant
Charge™ elsewhere in manval. If there is amy doubt as to correct operating charge being in the system, the charge should
be removed, systen evacuated, and recharged to serial plate instructions.
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TABLE 13

36HPOT  COOLIRG Air Temperature Entering Outdoor Coil °F
o o 0 0 o o ol o o
Indcor | Return Air 15 80 85 90 9% {100 | 105 | 1106 1 115
Hodel | Tesperature| Pressure g
75 deqg. DB | Low Side 61 63 65 67 68 69 | N 72 73 (
62 deq, WB | High Side | 202 | 217 1233 | 249 | 265 | 281 {297 {313 3%
BCI5B |80 deg. DB | Low Side 65 67 69 ! 13 T4 76 i 78
67 deg. WA | High Side | 208 1223 | 233 1285 ! 272 (288 [ 305 [ 321 | 339
85 deg, DB | Low Side 70 72 74 76 78 a0 81 82 B4
72 deg. ¥B | High Side | 215 1231 1247 [ 264 | 281 |} 300 315 {332 | 380
7% deg. DB | Low Side 65 67 69 11 72 13 74 75 76
62 deqg, WB | High Side [ 232 [ 246 [ 261 1275 1290 1305 | 320 {335 1 350
BC36B (80 deg. DB | Low Side | 70. | 72 4. 76 7 78 19 a0 81
: 67 deq. W { Bigh Side | 239 | 253 | 268 [ 282 1297 1312 {327 |43 | 359
85 deg. DB | Low Side BT 79 81 a8 84 86 86 87
72 deqy, HB | High Side | 248 | 262 .1 277 1292 1307 | 320 | 338 | 366 | 371
TABLE 14
36HPQT  HBATING Air Temperature Entering Outdoor Coil °F
0 o 0 0 0 0 0 4] 0 0 0 0 o 0 ) 0
Indoor }Return Air 0 5 (16 115 {17 |20 .1 25 |30 |35 [ 40 |45 | 47 [ 50 155 |60
¥ode]l iTemperature]| Pressure : o .
BC3SB | 70" DB Low Side 200 221 25 27| 20 3| 34] 28] 42| 46| 511 531 561 6 67
HBigh Side | 145 { 154 | 163 | 173 | 178 | 184 | 195 | 207 | 219 | 231 { 244 | 250 | 258 | 272 | 286
BC36B | 70° DB LowSide | 251 .26 211 29¢ 36| 321 34| 38 421 474 52| 54| 58] 641 171
High Side § 133 145 157 £ 169 § 174 | 181 | 193 § 205 | 216 | 227 | 239 | 242 | 250 | 261 [-271
TABLE 15 S D » Q
42FP04  COOLING Air Temperature Entering OQutdoor Coil °F
Indoor | Return Air 0 0 0 o 0 0 0 o| -
¥odel Temnerature Presgure 15 80 | 8 B 95 1100 (105 1110 [ 115
75° 0B | lowSide | 65 [ 68 | T 73 75 i 7 & .8
62° HB High Side | 194 ]| 209 [ 224 [ 240 [ 256 | 272 | 289 | 306 | 324
BC48A 80° DB Low Side 70 13 15 18 80 82 8 | 8 | 87
51" WR High Side | 199 | 2156 1230 | 247 | 263 | 263 | 280 314 |33
85° DB Low Side 7T 9.1 81 B4 86 88 | 88 92 94
12° W Hligh Side | 207 {223 | 239 | 255 | 272 | 289 | 307 | 325: | 343
TABLE 16
420P04  HEATIRG Air Temperature Entering Outdoor Coil °F :
Indoor |Return Air RNt SR s B Y« B EE 1 oj. 0 o 0 o 0 0 0 o {014 0.0
Model |Temperature| Pressure | 0 { 5 110 115 |17 |20 [25 |30 [35 |40 |45 |47 |50 55 |G
ch 1 70°D8  |LowSide | 17| 21| 24| 28| 29§ 31| 35} 38| 42| 45| 49} 50| 52} 56} 59
High Side | 137 | 143 | 149 155 | 157 ] 161 {167 1 173 | 179 1 185 | 191 | 193 | 197 | 203 | 209

Loy sxde pressure + 2 PSIG (suction line between accumulator + compressor)
High- 51de pressure + 5 PSIG (1iquid 1ine @ outdoor umt qu1ck ‘connect)

Tables are based upon rated CE’H (airflow) across the evaporator coil and should be found under sectmn titled "Refnqerant

Charge”- elsevhere in manual.

be removed, system evacuated, and recharged to serial plate instructions,
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TABLE 17

487P05  COOLIRG Air Temperature Entering Outdeor Ceil °F
Indoor Return Air ] 0 o ] 0 o 0 0 o
Hodel Temperature| Pressure 75 80 85 %0 g5 100 | 105 | 110 1116
75 deg. DB | Low Side 65 69 1 69 71 13 75 71 19 81
62 deq. WB | High Side | 197 212 [ 227 | 242 257 |-272 | 287 | 362 | 317
BC48A 80 deg. 0B Low Side 70 12 T4 76 78 80 a2 &4 86
67 deq. WB | High Side § 202 | 218 1233 [ 249 | 264 1264 | 295 | 310 | 326
85 deg. DB | Low Side 75 kX 79 82 B4 4§ 86 89 ai 93
72 deqg. WB | Righ Side | 210 | 226 | 241 | 257 [ 273 1289 | 305 | 320 | 336
75deg. DB | Low Side 68 71 T4 76 78 80 8] j 82 82
62 deq. ¥R | High Side | 205 | 221 | 236 i 252 | 267 | 282 | 297 312 | 326
BC6OA 80 deg. DB | Low Side 73 76 79 81 8 8 86 87 as
61 deg, WB | Mligh Side { 210 1227 | 243 | 258 1274 1289 | 305 1320 | 335
85 deg. DB | Low Side 79 82 85 87 89 9] 92 94 95
72 deq. WB | High Side | 217 ) 234 | 251 | 268 | 284 | 300 | 316 | 331 | 346
TABLE 18
{BHPOS  HRATING Air Temperature Entering Outdoor Ceil °F
Indoor fReturn Air. 0 0 0 0 ] ] 0 0 ] 0 0 0 o o 0
Hodel |Temperature{ Pressure 0 5 110 |15 117 120 }J26 130 i35 140 145 147 150 |8 {60
BC48k | 70 D.B. | Low Side 14 18| 22| 26| 284 301 341 38 42| 46| 50} 52} 54} 5B} 62
High Side | 140 § 147 | 154 | 161 | 164 | 368 | 175 | 182 | 189 1 196 | 203 | 206 1 210 | 217 | 224
BC6OR | 70 D.B. | Low Side 147 18| 22} 26 28| 30| 34| 38| 42| 46| 50 52| 54| 58] 62
Figh Side § 135 | 142 [ 149§ 156 | 159 | 163 | 170 | 177 | 184 | 39] ! 198 | 201 | 205 | 212 | 219
/TABLE 19 ' : o
 6OHPCS  COOLING Air Temperature Entering Outdoor Coil * F
Indoor 1§ Return Air 0 ol o 0 0 o -0 0 0
i ¥odel | Temperature] Pressure 5 80 8 %0 95 1300 | 105 ¢ 116 | 115
75° DB Low Side 62 63 65 66 68 70 ! 73 74
62° HB High Side | 220 | 236 | 253 | 269 280 1303 1§ 319 1336 | 35
BC6OA 80° DB Low Side 87 68 70 n 73 75 76 76 79
67° HB Bigh Side | 225 | 242 | 259 | 276 | 293 [ 310 | 327 | 344 | 361
85° DB Low Side 72 13 15 76 78 80 81 83 84
72° WB High Side | 234 | 251 | 268 1286 | 303 | 320 338 ;385 | 372
TABLE 20 S
EOHPOS  HRATING Air Temperature Entering Outdoor Coil °F :
Indoor |Return Air o o o o 0 0 0 0 0 o 0 o] o 0 0
1_Kodel |Temperature} Pressure 0 E 110 j15 117 120 125 130 |3 140 145 {47 150 155 |60
BC6OA 70* DB Low Side 141 18| 211 251 26| 28| 31} 35 3% 421 461 471 49 B3} 56
' ' High Side | 144 | 151 | 157 | 163 | 166 | 170 1 176 | 182 | 189§ 195 | 201 | 204 .| 208 | 214 } 220

Low side pressure + 2 PSIG {suction line between accumulator + compressor)
Bigh side pressure + 5 PSIG (liquid line @ outdoor unit quick connect)

Tahles are based upon rated CFM (airflow) across the evaporator coil and should be found under section titled "Refrigerant

Charge” elsevhere in manuval.

be removed, system evacuated, and recharged to serial plate instructions.
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