INSTALLATION INSTRUCTIONS

SINGLE PACKAGE HEAT PUMPS

MODELS

PH1124
PH1130
PH1136

FOR RESIDENTIAL AND COMMERCIAL
HEATING/COOLING APPLICATIONS

MANUAL: 2100-191 REV. B
SUPERSEDES: REV A
FILE: Vol.II, Tab 11

DATE: 11-11-94




SECTION 1 --GETTING OTHER INFORMATION AND PUBLICATIONS

These publications can help you install the air conditioner or heat pump.

usually find these at your local library or purchase them directly from the

publisher. Be sure to consult current edition of each standard.

National Electrical Code

Standard For The Installation Of
Air Conditioning and Ventilating Systems

Standard For Warm Air Heating
and Air Conditioning Systems

Load Calculation For Residential
Winter and Summer Air Conditioning

Duct Design For Residential Winter and Summer
Afir Conditioning and Equipment Selection

-ANSI/NFPA 70
-ANSI/NFPA 90A

-ANSI/NFPA 90B

-ACCA Manual J

-ACCA Manual D

You can

FOR MORE INFORMATION, CONTACT THESE PUBLISHERS

ACCA:

ANSI:

ASHRAE:

NFPA:

AIR CONDITIONING CONTRACTORS OF AMERICA
1513 16th Street NW
Washington, DC 20036

Telephone: (202) 483-9370 Fax: (202) 234-4721

AMERICAN NATIONAL STANDARDS INSTITUTE
11 West Street, 13th Floor
New York, NY 10036

Telephone: (212) 642-4900 Fax: (212) 302-1286

AMERICAN SOCIETY OF HEATING REFRIGERATING AND
AIR CONDITIONING ENGINEERS, INCORPQRATED

1791 Tullie Circle, N.E.
Atlanta, GA 30329-2305
Telephone: (404) 636-8400

NATIONAL FIRE PROTECTION ASSOCIATION
Batterymarch Park

P. 0. Box 9101

Quincy, MA 02269-9901

Fax: (404) 321-5478

Telephone: (800) 344-3555 Fax: (617) 984-7057
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BARD MANUFACTURING COMPANY
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TABLE 1

BLECTRICAL DATA

Req'd. Marimum | Minimum | Field Ground
Rated Operating | Mar. | External Fuses | Circuit Power Wire
Model Yolts Yoltage Unit § Or Ckt. Brk * Anpacity | Wiring** | Size**
& PH Range Anps Ckt. A Ckt, A Ckt. A Ckt. A
PH1124 230/208-1 197-253 15.9 30 19 10 10
PA1124-D | 240/220-50-1] 264-198 16.4 0 20 10 10
PAI130 230/208-1 197-253 [ 17.2 30 22 10 10
PAL136 230/208-1 197-253 20,2 40 21 8 8
PA1136-B | 230/208-3 197-253 | 14.8 25 18 10 1n
PH1136-C | 460-3 414-506 | 7.1 15 12 14 14
PH1136-D | 240/220-50-1] 264-198 | 20.5 40 26 8 8
* Maximum time delay fuse or BACR type circuit breaker.
#* 15 degree C copper wire size, basic unit only,
TABLE 2
OPTIONAL FIELD INSTALLED HEATER PACKAGES
ARE ONLY TO BE USED WITH THE HEAT PUMP MODELS AS INDICATED BELOM
Yolts
Reater Package and PA1124 | PH1124-D | PH1130 | PA1136 | PHI136-B | PA1136-C | PA1136-D
Model No. Phase
ERIPA-ACS S S S A A S
ER3PA-AQS 240/1 S S S A A S
EH3PA-ALO S S A A S
FH3PA-A1S 5 3 A A 5
EH3PA-RO9 A A S A A
EH3PA-B12 240/3 A A ) A A
EH3PA-B15 A A S A
EH3PA-CO9 A A A § A
RH3PA-C12 480/3 A A A S A
EH3PA-C15 A A A §

S = Standard application--Heater volts and phase same as hasic unit.
A = Atternate application--fAeater volts and phase different from basic umit,




TABLE 3

OPTIONAL FIELD-INSTALLED ELECTRIC EEATER TABLR

Circuit B
@240V or () (2) (%))
Unit Atr. KW & Cap.|Reater KW & | 480Y as | Heater | No. |Minimumn | Maxinum {(Field |Ground
Heater Pkg.| Volts |®240V (or 480V|Capacity Applicable}Internal |Field|Circuit |Overcurrenti{Power |Wire
Mode]l No. Phase [if applicable |8208 Voits Atr.Amps | Fuses |Ckts.|Ampacity|Protection |Wiring|Size
Ko BIUM { KW | BTUH

EH3PA-AOS (240/208-1] 5 | 17,100 § 3.75/12,800| 20.8 1 26 30 10 10
EHIPA-ADS |240/208-1y 8 | 27,3001 6 20,5007 33.3 1 42 45 8 10
ER3PA-A10 |240/208-1] 10 | 34,100 | 7.5 [26.000] 41.7 1 53 60 6 10
EH3PA-A15 1240/208-1] 15 | 51,200 [11.25(38,400] 62.5 30/60 1 79 80 4 8
EH3PA-BO9 {240/208-3] 9 | 30,700 | 6.75[23,000f 21.7 1 28 30 10 10
ER3PA-B1Z |240/208-3} 12 | 40,950 | ¢ {30,700 28.9 | 37 40 8 10
FE3PA-B15 |240/208-3] 15 | 51,200 |11.25/38,400{ 36.2 1 46 50 8 10
EH3PA-C09 |460-3 9 | 30,700 | 6,.75{23,000( 10,8 | 15 15 14 14
EH3PA-C12 |460-3 12 ] 40,950 | 9.00/30,700| 14.4 1 18 20 12 12
EH3PA-C15 [460-3 15 | 51,200 |11,25{38,400 18.0 1 23 25 10 10

(1) Time delay fuses or "HACR Type" circuit breakers must be used for 60 and smaller sizes.
or circuit breakers are suitable for sizes 70 and larger.
(2) Based on wire suitable for 75 degrees C.
Circuit Ampacity™ or greater.
(3) Based upon Table 250-95 of N.E.C. 1993.
specification requirements.

See electrical data for basic heat pump for Ckt,

Standard fuses

Other wiring materials must be rated for marked "Mininum

A wiring

IMPORTANT: While this electrical data is presented as a guide, it is important to electrically connect,
properly size fuses and conductor wires in accordance with the National Electrical Code and all
existing local codes.

IMPORTANT

GENERAL INSTRUCTIONS

The equipment covered in this manual is to be installed by trained, experienced service and installation
Any heat pump is more critical of proper operating charge and an adeguate duct system than a

technicians.

straight air conditiening urit.

flow requirement of the equipment.
thereof not in the conditioned space should be properly insulated in order to both consetve energy and
prevent condensation or moisture damage.

SHIPPING DAMAGE
Upon receipt of equipment, the carton should be checked for external signs of shipping damage.
found, the receiving party must contact the last carrier immediately, preferably in writing, requesting
inspection by the carrier’s agent.

GENERAL

The refrigerant system is completely assembled and charged, All internal wiring is complete,

The unit is designed for use with or without duct work.

return ducts.

All doct work, supply and return, must be properly sized for the design air

ACCA is an excellent quide to proper sizing, All duct work or portions

If damage is

Flanges are provided for attaching the supply and

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




These instructions and any instructions packaged with any separate equipment required to make up the entire
air conditioning system should be carefully read before beginning the installation. WNote particularly
"Starting Procedure™ and any tage and/or labelg atfached to fhe 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 jurisdiction should be consulted before the installation
is made,

FIELD INSTALLED HEATER PACKAGES (OPTIONAL)

These packaged heat pumps are manufactured without supplementary electric heaters. Supplementary heaters
EHSPB series (to fit PH1124, PH1130, and PH1136) are available for simple, fast, field installation,

A separate field power circuit is required for the supplementary heaters.

IMPORTANT: Refer to Table 4 when designing ductwork for maximum available static pressure with heater
installed.

Refer to the electrical data shown on pages 1 and 2 for proper application information on all available
heater combinations and what units they can be used with. It also shows the applicable circuit ampacities,
fuse gize, and wire size for each heater combination,

Refer to the installation instructions packed with the heater for details on how to insert it into the basic
unit.

TABLE 4
RATED CFM AND EXTERNAL STATIC PRESSURE (ESP)
WET COIL (COOLING)
Rated Rated Recommended
Model CEM BSP Air Flow Range
PH1124 800 .20 680 - 880 CFM
PEILI0 1000 30 775 ~ 1100 CEM
PHI136 1100 .20 775 - 1210 CFM




PREFABRICATED ROOF CURB SPECIFICATIONS
HEAVY GAUGE GALVANIZED WITH WOOD NAILING STRIP, WELDED/LEAKPROOF
ONE PIECE CONSTRUCTION--READY TO INSTALL

FIGURE 12

2%
AIR CONDITIONING UNIT | xawems
i = L I 5] L. ROOF HOOD
E i — == f ﬂ l:l—-knm Ar
1x4 i >sal| OPENING
Ww0eD | == =]l ¢ 8 b ™~ FiLTen
NAILER 1| E"ﬂ 4] __l |
| Alller= l T
SEC AA L~ el = — = — == jmﬂm- .
T A LS T sl
Z‘Iz-t |: A - HESS Sbowal RETURN AIN | [ SUPPLY AR
QW—H— i l. M
]l_- e il III —_|—£|‘! L_nk_jLJ_J
P 1 _'.- For sizes ses roof curb
specifications,
e Vew
CURB AND ROOF HOOD DETAILS
Roof Hood Heat Pump and
A B C* D B F J* H* Model Air Conditicning Units

P36 Curb|80-3/8{40-1/4|37-1/4(38-3/8|35-3/8| 42 [14-3/4 |19-1/8] RHR36 PE1124, PEI130, PH1136

* Duct Sizing Information
Return Air Dimension "C™ ig length Supply Air Dimension "C" is length
Return Air Dimension "H" is width Supply Air Dimengion "J" is width

FIELD FABRICATED CURBING

FIGURE 13
SUPPORTS APPROXy
§" FROM END OF UH] Roof Hood Unit B
R Model Kodel
e >2xD CORBING
P grnun- i
PH1124
RAE36 PA1130 41
PA1136

(1) A separate petal flashing should be installed around wood curbing. Caulk and seal all joints and
weatherproof.



INSTALLATION

LOCATION

GENERAL--The unit must be located outside, or in a well 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
position or location that might cause transmission of sound or vibration to the living area or adjacent
buildings.

SLAB MOUNTING--In areas where winter temperatures DO NCT go below 32°F for periods over twelve hours, the
unit may be slab mounted at grade level. When installing unit at grade level, install on a concrete slab at
least four inches above finished 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 buildep
under the unit during defrost cycles. Place slab in a location where run-off water from higher ground will
not collect around unit. See Figure 4.

A mininum 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, See Figure 6.

ROOF MOUNTING--When a unit is installed in areas where low ambient temperatures or strong winter winds exist,
it should be placed so prevailing vinter winds are not in direct line with the heat pump coil. If this is
not possible, 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.
This nay be necessary on qround level installations. See Figure 3.

WINTER INSTALLATION BRLOW 32°F--In areas where winter conditions go below 32°F for extended periods, the
unit must bhe elevated above the mounting surface to prevent snowfall or defrost ice accumulation from
interfering with the operation of the wnit. A minimum of twelve inch elevation is recommended, while greater
elevation may be required for areas of high snow accumulation. Poured concrete, steel framework, brick,
cement block, etc., can be utilized to construct a suitable raised mounting platform, See Figure 5.

DUCTWORK--Refer to Table 4 when designing ductwork for maximum static pressure available with the specific
node] and heater package being installed,
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TYPICAL INSTALLATIONS

1.

ROOF MOUNTED--The unit is mounted on a sturdy base 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 brought from the unit to attic duct work or to a furred down hall. Supply air duct
is attached to the top of the front panel, CAUTION: AIl outdoor duct work must be thoroughly insulated
and weatherproofed. All attic duct work must be thoroughly insulated. Two inch thick insulation with
suitable vapor barrier is recommended for both outdoor and attic runs. In rooftop installations, as in
all installations, 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,

CRANL 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 desirable to instal] the unit outdoors, rather than inside the
crawl space, so that it will be readily accessible for service. In addition, it is necessary to dispose
of the condensate from 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 installation is ideal for homes with a slab floor construction,
where a roof mounted unit is not desired. The supply and return duct work can be run through a furred
closet space.

THRU-THR-WALL--This type installation requires a suitable framework to be fabricated capable of
vithstanding the unit weight. Normally the unit will be insulated so as to minimize supply and return

" duct work.

OTEER INSTALLATIONS--Many other installations are possible with the packaged heat pump, Mo matter what

the installation, always consider the following facts:

A. Insure that the discharge air is not obstructed in any way so as to cause operation difficulties.

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

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

D. [Insure that the unit is clear so that proper air flow over the outdoor coil will be maintained.

If this unit is operated in cooling below a 65 outdoor ambient temperature, the installation of low
ambient controls (CMH-7) to unit is required.



CONDENSATE DRAIN TRAP
It is very important to provide a trap in the condensate drain line to allow a positive liquid geal in the
tine and assure correct drainage from the coil condensate pan.

Install condensate drain trap shown below. Use drain connmection size or larger. Do not operate unit without
trap. Unit must be level or slightly inclined toward drain, With a trap installed on a unit located in an
unconditioned area, water in the trap may freeze, It is recommended that the trap material be of a type that
will allow for expansion of water when it freezes.
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AIR FILTERS €A 13 R

Air filters for the return air side of the systen are not provided as part of the various types of
applications for these models, and must be field supplied and installed as part of the final installation.

Prior thought should be given te return air location and placement of the air filter{s). The air filter(s)
must be of adequate size and readily accessible to the operator of the equipment. Filters must be adequate
in size and properly maintained for proper operation. If this is not done, excessive energy use, poor
performance, and multiple service problems will result. IT IS IMPOSSIBLE TO OYERSIZE AIR FILTERS. Generous
gizing will result in cleaner 2ir and. coils, as well as lower operating costs and extend the time between
required changes. The following table shows minimum filter areas and recommended filter sizes. Actual
filter sizes can vary with the installation due to single or multiple returns utilizing a filter/grille
arrangement or being placed immediately ahead of the indoor coil face in the return air duct. -

TABLE 5
Model Minimun Filter Areas Recornended Size
PR1124, PE1130, PH1136 462 sg.in. (3.2]1 sq.ft.) 15 % 30-5/8 x 1

NOTE: If roof hood accessory is to be used, information on air filters may be found under that heading in
this manual. Air filters are supplied as part of that package.

WIRING--MAIN POWER

Refer to the unit rating plate for wire sizing information and maximum fuse size. Each outdoor unit is
rarked with a "Minimum Circuit Ampacity”. This means that the field wiring used must be sized to carry that
apount of current. If field installed heaters are added to the basic unit, a second, separate power supply
circuit will be required. The heater rating plate located adjacent to the basic unit rating plate will show
the appropriate circuit ampacity, fuse size, etc. (Alsc see "Electrical Data™ on pages I and 2). All models
are suitable only for connectior with copper wire only. These ingtructions MUST BE adhered to. Refer to the
National Electrical Code for complete current carrying capacity data on the various insulation grades of
viring material.

The electrical specifications on pages 1 and 2 lists fuse and wire sizes (75°F copper) for all models,
including the most conmonly used heater sizes.

The unit rating plate lists a "Maxinum Time Delay Fuse™ or "HACR" type circuit breaker that is to be used
with the equipment. The correct size nust 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.

8



WIRING--24V LOW VOLTAGE CONTROL CIRCUIT

Ten (10) wires shonld be run from thermostat subbase to the 24Y terminal board in the unit. A nine
conductor, 18 gauge copper, color-coded thermostat cable is recommended. The connection points are shown on
nost of the viring diagrams and are also shown below,

OOPO @@@Q it

@@@@@ @ @¢¢¢mm:
@@@@@6@@@6@@@

TABLE 6 THERMOSTAT WIRE SIZR

Maxinum
Distance
Transformer YA | FLA | Wire Gauge | In Feet
55 2.3 20 45
18 60
16 100
14 160
12 250

IMPORTANT NOTE: Only the thermostat and subbase combinations as shown above will work with this equipment.
The thermostat and subbase WUST be matched, and correct operation can be assured only by
proper selection and application of these parts.

THERMOSTATS
See specific wiring information for the different models, heater KW’s, and voltages on pages 12 and 13.
TABLE 7
WALL THERMOSTAT AND SUBBASE COMBINATIONS
Group | Thernostat Subbase Predominant Feature
A 8403-017 8404-009 Heat or Cool (1)
(TBT4R1129) {D674L1181) No Auto
B 8403-018 8404-010 Automatic Heat-Cool (2}
(T874N1024) (0674F1261) Changeover Position

(1) Wo 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). Mo 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 denergizes at end of each "ON" heating cycle.

IMPORTANT NOTE: Both thermostat and subbase combinations shown above incorporate the following
features: Man-Auto fam switch, Off-Heat-Cool-Em. Heat Switch, and two (2) indicator
lanps--~one for epergency 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 EM, Ht. position.

The green lamp marked "check” will come on if there is any problem that prevents the compressor from running
when it is suppoeed to be.

EMERGENCY HEAT POSITION

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

TRANSFORMER TAPS

230/208V, 1 phase and 3 phase equipment employ duai primary voltage transformers. All equipment leaves the
factory wired on 240V tap. For 208Y operation, reconnect from 240V to 208V tap. The acceptable operating
voltage range for the 240 and 208V taps are:

AP _RANGE _
240 253 - 216
208 220 - 187

NOTE: The voltage should be measured at the field power connection point in the unit and while the unit is
operating at full load (maximum amperage operating condition).

COMPRESSOR CUT-OFF THERMOSTAT AND OUTDOOR THERMOSTAT WIRING

Heat pump compressor operation at outdoor temperatures below 0°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 the lower outdoor
temperature range, the compressor cut-offs are not factory installed.

Outdoor thermostats are available to hold off various banks of electric heat until needed as determined by
outdoor temperature, The set point of either type of thermostat is variable with geographic region and
gizing of the heating equipment to the structure, Utilization of the Heating Application Data and the heat
loss calculation of the building are useful in determining the correct set points.

10



COMPRESSOR CUT-OFF WIRING
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Remove
factory
Jumper
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FIGURE 9
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TABLE 8
Model Ko Yolte Phase
PH1124 0,5 8 20 1
PH1130 0, 5 8 10 230 1
PA1136 ° 0,5 8,10 230 1

COMPRESSOR CUT-OFF AND OUTDOOR THERMOSTAT WIRING

Remove factor

FIGURE 10

Unit 24V Terminal Board
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START UP AND OPERATION

THREE PHASE SCROLL COMPRESSOR START UP INFORMATION

Scroll compressors, 1ike several other types of compressors, will only compress in one rotational direction.
Direction of rotation is not an issue with single phase compressors since they will always start and run in
the proper direction.

However, three phase compressors will rotate in either direction depending upon phasing of the power. Since
there is a 50-50 chance of connecting power in such a way as to cause rotation in the reverse direction,
verification of proper rotation must be made. Verification of proper rotation direction is made by observing
that suction pressure drops and discharge pressure rises when the compressor is energized. Reverse rotation
also resulte in an elevated sound level over that with correct rotation, as well as, substantially reduced
current draw compared to tabulated values.

There is no negative impact on durability caused by operating three phase Compliant Scroll compressors in the
reversed direction., However, after several minutes of operation, the compressor's internal protection will
trip.

All thtee phase ZR*3 compressors are wired identically internally. As a result, once the correct phasing is
determined for a specific system or installation, connecting properly phased power leads to the same Fusite
terminals should maintain proper rotation direction.

THE DIRECTION OF ROTATION OF THE MOTOR MAY BE CHANGED BY REVERSING ANY TWO LIKE CONNECTIONS TO THE UNIT.

SEQUENCE OF OPERATION .

COOLING--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 24Y solenoid coil on reversing valve controls heating cycle operation. Two thermostat options,
one allowing "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 compressor contactor starting compressor and outdoor motor. R-G also make
starting indoor blower motor, Heat pump heating cycle now in operation. The second energizes the reversing
valve solenoid constantly whenever the system switch on subbase is placed in "Heat™ position, the "B"
terninal being constantly energized from R. A thermostat demand for heat completes R-Y circuit, pulling in
compressor contactor starting compréssor and outdoor motor. R-G also make starting indoor blower motor.

DEFROST CYCLE
The defrost cycle is controlled by temperature and time on the solid state heat pump control.

When the outdoor temperature is in the lower 40°F temperature range or colder, the outdoor coil temperature
i8 32°F or below. This temperature is sensed by the coil sensor mounted near the bottom of the outdoor
coil. Once the coil temperature reaches 32°F or below, the coil sensor sends a signal to the control logic
of the heat pump control and defrost timer will start.

After 60 (90 or 30 ninutes) minutes at 32°F or below, the heat pump control will place the system in the
defrost mode.

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 coil sensor will send a signal to the heat pump
control which will return the system to heating operations automatically.
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If some abnormal or temporary condition such as a high wind causes the heat pump to have a prolonged defrost
cycle, the heat pump control will restore the system to heating operation automaticaily after 10 minutes.

There are three settings on the heat pump control--30 minute, 60 minute, and 90 minute. Most models are
shipped wired on the 60 minute setting for greatest operating economy. If special circumstances require a
change to another time, remove wire comnected to terminal 60 and reconnect to desited terminal,

There is a cycle speed up jumper on the control. This can be used to reduce the tine hetween defrost cycle
operation without waiting for time to elapse.

There is an initial defrost (sen jmp) jumper on the control that can be used at any outdoor ambient during
- the heating cycle to simulate a 0° coil temperature. This can be used to check defrost opreation of the
upit without waiting for the outdeor ambient to fall into the defrost region.

FIGURE 11
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START UP NOTES

Por improved start-up performance, wash the indoor coil with a dishwasher detergent.

SERVICE AND TROUBLESHOOTING

SERVICE HINTS

1. Caution homeowner 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. Syitching to heating cycle at 75°F or higher cutside temperature may cause a nuisance trip of the
nanual reset high pressure switch.

3. The heat pump wali thermostats perform multiple functions. Be eure that all function switches are
correctly set for the desired operating mode before trying to diagnose any reported service problems.

13



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

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

PRESSURE SERVICE PORTS

High and low pressure service ports are installed on all units so that the systen operating pressures can be
observed. Pressure tables can be found later in the manual covering all nodels on both cooling and heating
cycles. It is imperative to match the correct pressure table to the unit by model number.

REFRIGERANT CHARGE
The correct system R-22 charge is shown on the unit rating plate. Optimm unit performance will occur with a

refrigerant charge resulting in a suction line temperature (6" from compressor} as shown in the following
table:

TABLE 10
Rated 95 Degree F OD 82 Degree F OD
Model Airflow Terperature Temperature
PR1i24 800 56 - 58 61 - 62
PH1130 1000 56 - 57 58 - 0
PH1136 1100 50 - 52 52 - 54

The above suction line temperatures are based upon 80°F dry bulb/67°F wet bulb (50 percent RH)
temperature and rated airflow across the evaporator during cooling cycle.

FAN BLADE SETTINGS

Shown in the drawing below are the correct fan blade setting dimensions for proper air delivery across the
outdoor coil.

Any service work requiring removal or adjustment in the fan and/or motor area will require that the
dimensions below be checked and blade adjusted in or out on the wotor shaft accordingly.

FIGURE 12
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SOLID STATE HEAT PUMP CONTROL TROUBLESHOOTING PROCEDURE

1. Turn on AC power supply to indoor and cutdoor units.

2. Turn thermostat blower switch to fan on--the indoor blower should start.

troubleshoot indoor unit and correct problem).

3. Turn thermostat blower switch to auto position.

4. Set systen switch to heat or cool.

blower, compressor, and outdocr fan should start.

(If it doesn't,

Indoor blower should stop.

Adjust thermostat to call for heat or cool--The indoor

NOTB: [f there was no power to 24 volt tramsformer, the compressor and outdoor fan motor will not start
for 5 minutes. This is becanse of the compressor shott cycle protection.
TROUBLESHOOT ING
Synptom Possible Causes What to Check How To Check Or Repair

Compressor contactor
does not energite
{cooling or heating)

Control circuit wiring

Check for R connection at
unit, and 24Y between R-C.

Run R connection to outdoor unit to power
heat punp control.

Compressor lock out

1. Check for 24V between
L1-C on heat pump control.
2. Check across high pressure
switch,

1. If no voltage between L1-C turn
thermostat off and on again to reset
high pressure switch.

2. If high pressure switch is open and will

not reset, replace high pressure switch.

Conpressor short cycle
protection

Check for 24V between CC-C
and Y-C on heat pump control.

If no voltage between £C-C iumper speed
up terminal and within 10 seconds power

should appear between CC-C. Renove
speed up jumper after 10 seconds.

Beat pump control
defective

Check all other possible
causeg, Manual 2100-065

Replace heat purp control.

Contactor defective

Check for open or shorted
coil winding.

Replace contactor,

Fan outdoor motor
does not run

Motor defective

Check for open or shorted
rotor winding

Replace motor.

{cooling or heating
except during
defrost)

Motor capacitor defective

Check capacitor rating.
Check for open or shotted
capacitor.

Replace capacitor.

Heat purp control
defective

Check across fan relay on
heat pump control. (Com-NC}

Replace heat pump control,

Reversing valve does
not energize

Reversing valve
golenoid coil defective

Check for open or shorted
coil.

Replace solenoid coil.

(heating only)

Heat purp control
defective

Check for 24V between RV-C
and B-C.

1. Check control circuit wiring.
2. Replace heat pump control.

Unit will not go into
defrost
(heating only)

Temperature sensor ot
heat pumrp control
defective

Disconnect temperature sensor
fron board and jumper across
speed up terminals and sen jmp
terninals. This should cause
the unit to go through a
defrost cycle within one
ninute,

1. If unit goes through defrost cycle,
veplace temperature sensor.

2, If unit does not go through defrost
cycle, replace heat pump control.

Unit will not come
out of defrost
(heating only}

Tenmperature sensor or
heat purp control
defective

Jumper across speed up
terminals. This should cause
the unit to come out of
defrost within one ninute.

1. If vnit comes out of defrost cycle,
teplace temperatute sensor.

2. If unit does not come out of defrost
cycle, replace heat pump control,
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CHECKING TEMPERATURE SENSOR OUTSIDE UNIT CIRCUIT
1. Disconnect temperature semsor from board and from outdoor coil.

2. Use an ohmmeter and measure the resistance of the gensor. Alsc use chmmeter to check for short or apen.

3. Check resistance reading to chart of resistance use sensor ambient temperature. (Tolerance of part is
+10%).

4. If sensor resistance reads very low, then sensor is shorted and will not allow proper operation of the heat
pump control.

5. If sensor is out of tolerance, shorted, open, or reads very low ohms then it should be replaced.

TEMPERATURE F VS RESISTANCE R OF TEMPERATURE SENSOR

F R F R F R
] 196871 75.0 39898 75.0 10501
-24,0 190099 26,0 38757 76.0 10247
-23.0 183585 21.0 37652 77.0 10000
-22.0 1771318 28.0 36583 78.0 9760
-21.0 171289 29.0 35548 79.0 9526
-20.0 165487 30.0 34545 80.0 9299
-19.0 159904 1.0 33574 81.0 9077
-18.0 154529 32.0 32634 82.0 8862
-17.0 149355 31,0 nA 83.0 8653
-16.0 144374 .0 30840 84,0 8449
-15.0 139576 35.0 29986 85.0 8250
-14.0 134956 3.0 29157 86.0 8057
-13.0 130506 37.0 28355 87.0 1869
-12.0 126219 38.0 27571 88.0 1686
-11.0 122089 39.0 26823 89.0 1507
-10.0 118108 40.0 26092 90.0 7334

-9.0 114272 4.0 25383 91.0 7165
-8.0 110575 £.0 24696 92.0 7000
-1.0 107010 43.0 24030 93.0 5840
-6.0 103574 4.0 23384 94,0 6683
-5.0 100260 45.0 22758 95.0 6531
-4.0 97064 46.0 22150 9.0 6383
-3.0 93981 47.0 21561 97.0 6239
-2,0 91008 48.0 20989 98,0 6098
-1.0 88139 49.0 20435 99,0 5961

0.0 85371 50,0 19896 100.0 5827

1.0 82699 51.0 19374 101.0 5697

2.0 0121 52.0 18867 102.0 5570

3.0 77632 53.0 18375 103.0 5446

4,0 75230 54.0 17898 104.0 5326

5.0 72910 55.0 17434 105.0 5208

6.0 70670 56.0 16984 106.0 5094

1.0 68507 57.0 16547 107.0 4982

8.0 66418 58.0 16122 108,0 4873

9.0 64339 59.0 15710 109.0 4761
10.0 62449 60.0 15310 110.0 4663
11.0 60565 61.0 14921 111.0 4562
12.0 58745 62.0 14544 112.0 4464
13.0 56985 63.0 14177 113.0 4167
14.0 55284 64.0 13820 114.0 4274
15.0 53640 65.0 13474 115.0 4182
16.0 52051 6.0 13137 116.0 4093
17.0 50514 67.0 12810 117.0 4006
18.0 49028 68.0 12492 118.0 3921
19.0 47590 69.0 12183 119.0 3838
20.0 46200 70.0 11883 120.0 3757
21.0 44855 7.0 11591 121.0 3678
22.0 43554 12.0 11307 122.0 3601
23.0 42295 13.0 11031 123.0 3526
4.0 41077 74.0 10762 124.0 3452
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SUCTION AND DISCHARGE TUBE BRAZING

Compliant Scroll Compressors have copper plated steel suction and discharge tubes. These tubes are far more
rugged and less prone to leaks than copper tubes used on other compressors. Due te a different thermal
properties of steel and copper, brazing procedures may have to be changed from those comnonly used,

* To disconnect: heat joint Areas 2 and 3 Slowly and uniformly until braze material softens and tube can be
pulled out of suction fitting.

« To reconnect.
+ Recommended brazing materials: silfos with mininum 5% silver or silver hraze material with flux.
» Reinsert tube into fitting.

+ Heat tube uniformly in Area 1, moving slowing to Area 2. When joint reaches brazing temperature, apply
brazing material.

+ Heat joint uniformly around the circumference to flow braze material completely around the joint.
« Slowly move torch into Area 3 to drav braze material into joint,
+ Do no overheat joint.

FIGURE 13

3 2 1

7

/

DISCHARGE (TOP CAP) THERMOSTAT EXCEPT PH1136-B, PH1136-C, PH1136-D
All P11 series models feature screll compressors. Since the scroll is a new type of compressor, there are a
number of application characteristics that are different than the traditional reciprocating compressor.

Internal discharge temperatures reached under some extreme operating conditions (such as loss of charge or
extremely high compression ratio cavsed by failure of evaporator fan) can cause compressor damage. In order
to guarantee positive compressor protection, a thermostat has been designed into the Compliant Scroil which
senses dangerous discharge temperature levels and removes power from the compressor until temperature levels
are safe again. The approximate thermostat cut-out/cut-in temperatures are 290/140°F. THIS PROTECTIYR DEVICE
SHOULD NEVER BE BYPASSED FOR ANY PURPOSE.

The thermostat can be tested for proper operation by the following procedures:

To check for low temperature, check electrical continuity with the thermostat below 140°F. If the thermostat
shows open, it should be replaced.

To check for high temperature protection, the thermostat should remain closed for increasing discharge line
temperatures up to 290°F, and then open as temperature rises above 290°F.f If the thermostat is open when
temperature is between 140 and 290°F, the thermostat will have to be allowed to cool to 140°F to close before
testing high temperature operation. If the thermostat opens below 290°F with rising temperature, it should be
replaced.
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The thermostat can be replaced by following these steps. Carefully pry the plastic cover open with a
scremdriver. The thermostat is held to the bottom of the well with adhesive. Pry the thermostat from the
weil. (See Figure 14) The replacement thermostat does not require adhesive but nust be held dowr with the
neoprene spacer provided with the cover. The new cover is held down by snapping the prongs into the rim of
the thermostat well after a silicone sealant provided to reseal the cover is applied to the rins of the well
cover. The sensor terminalg are located outside the compressor terminal box, Figure 15 shows the
arrangement of compressor line voltage terminals and discharge sensor terminals.

Becauge of its very high volumetric efficiency, a Compliant Scroll Compressor will draw extremely low vacuums
when the suction side of the compressor is closed or severely restricted. These vacuums, if achieved, can
cause internal Fusite arcing resulting in a damaged or failed compressor. Damage resulting from internal
Fusite arcing due to low pressure is obvious at compressor teardown and will result in denial of warranty
claims,

In addition to possibly damzging the Fusite, the internal arcing caused by operation of Compliant Scroll
compressors at deep vacuum conditions may cause tripping of circuit breakers, blowing of fuses, or tripping
of the external compressor thermostat.

FIGURE 14 FIGURE 15
| CRIMP ON WIRE WITS SCROLL, COMPRESSOR
DISCHARGE TEMPERATURE SENSOR Up SO AS TO NOt

COLLECT WATER
‘ |~ WIRING COVER
Rire Ties a*"””"
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TABLE 11

COOLING
Air Temperature Entering Outdoor Coil Degree F
0 0 0 0 0 0 0 ] 0
Return Air 15 80 8 N0 9% | 100 {105 | 110 | 115
Hodel Temperature| Pressure
75 deg. DB | Low Side 13 75 % 775 18 19 - ¢! 81 a
62 deg, WB | High Side | 191 209 | 227 | 245 263 | 28] 2931 3T | 355
PH112¢ |20 deg. DB | Low Side 79 B8l 82 23 84 85 86 a7 89
67 deg. WB | High Side 196 + 216} 233 | 252 | 270 ] 288 | 307 { 325 | 344
85 deg. DB | Low Side 85 87 a8 29 90 9] 92 a3 9%
72 deg. WB | High Side | 203 | 222 | 2421 261 280 | 299§ 318 | 338 ] 2357
75 deg. 0B { Low Side 73 T4 76 17 79 81 82 84 a5
62 deg. WB | High Side | 208 | 226 | 245 | 264 | 283 ; 302 | 321 ] 340 | 358
PA1130 |20 deg. DB | Low Side 7 19 8] 23 a5 a7 8% a1 93
67 deg. WB | High Side [ 213 | 232 %21 21 290 | 309 328 | 348 387
85 deg. DB | Low Side 43 8 a7 29 9] 93 95 97 99
72deg. WB | Aigh Side { 220 { 240G | 260 { 280 300 | 320 | 340 | 360 | 340
75 deg. DB | Low Side 70 12 13 74 75 76 1 78 8
62 deg, WB | High Side | 209 | 227 [ 245] 262 | 280} 298| 315} 333 | 3h
PA1136 |80 deg. DB | Low Side 15 1 78 19 - ¢! 81 82 83 a5
67 deg. WB | High Side | 215 | 233 | 251 270 | 287 ] 3057 323 | 34 359
85 deg. DB Low Side 80 a1 a3 84 86 88 89 9 92
72 deg, WB | High Side { 222 § 240 | 2591 278 ] 297 | 316 | 33541 354 | 372
TABLE 12
HEATING
Air Temperature Entering Outdoor Coil Degree F
Return Air 0| 511015117120 25(30 |35 40|45} 47 505560
Model Tenperature| Pressure
Low Side 124 16] 21| 26] 28] 311 36| 41| 45| 50[ 55| 57| 60| 65( 70
PH1124 70 degree | High Side | 293] 193] 200| 207| 210[ 214) 2211 229| 236] 243} 250| 253| 257] 264| 272
Low Side 31| 28| 27| 27| 27| 28| 30] 34| 39| 45) 53] 56| 61} 71| 83
PHI130 70 degree | High Side | 179] 177] 176] 177| 178] 180| 184] 1891 196] 205] 215] 219| 226} 239| 254
Low Side 43 33 28( 25( 24 24 24 21 32{ 39 48} 52y 59{ 72| &7
PHI136 70 degree High Side | 215| 199] 188{ 180} 178| 176| 176] 179] 186) 197] 211| 218| 229] 251} 277

Low side pressure + 2 PSIG
Bigh side pressure + 5 PSIG

Tables are based upon rated CFM (airflow) acrose the evaporator coil and should be found under section titled
"Refrigerant Charge™ elsewhere in manual.
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If there is any doubt as to correct operating charge being in the
systep, the charge should be removed, system evacuated, and recharged to serial plate inskructions.
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