MANUAL 2100-027 F \

INSTALLATION INSTRUCTIONS

MODELS

MH30B .MH36B, MH42B

PACKAGED HEAT PUMPS

FOR RESIDENTIAL, COMMERCIAL,
OR MOBILE HOME
HEATING/COOLING APPLICATIONS







IMPORTANT

The equipment covered in this manual is to be Installed by
trained, experienced service and Instellation technicians. Any
heat pump is more critical of proper cperating, charge and an
adequate duct system than a straight air conditioning unit. Ali
ductwork, supply and return, must be properly sized for the
design air flow requirement of the equipment. ACCA is an
excellent guide to proper sizing. All ductwork or portions
thereaf not in the conditioned spaca should be properly
insulated in order to both conserve energy and prevent
condensation or moisture damage.

SHIPPING DAMAGE

Upen receipt of equipment, the carton should ba checked for
external signs of shipping damage. If damage iz found, the
receiving party must contact the last carrier immediately,
preferably in writing, requesting inspection by the carrier's
agent.

GENERAL

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

These instructions explain the recommended method to install
the air cooled seif-contained unit and the electrical wiring
cohnections 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, Note particularly "Starting Frocedure® and any
tags and/or labels attached to the equjpment.

while these instructions are {ntended as a general recommended
guide, they do not supersede any national and/er local codes
in any way. Authorities having jurisdiction should be consulted
hefore the installation is made.

INSTALLATION

Size of the unit for a proposed instaltation should be based on
heat loss caiculstion made according to methods of National
Warm Air Heating and Air Conditioning Association. The air
duct should be installed in accordance with the Siandards of
the National Fire Protection Association for the Installation of
Air Conditioning and Ventilating Systems of Othar Than
Residence Type, NFPA No. 90A, and Residence Type Warm Air
Heating and Air Conditioning Systems, NFPA No. %0B. Whera
local regulations are at.a variance with instructions, instalier
should adhere to local codes.

WIRING ~ MAIN POWER

Reafar to the unit rating plate for wire sizing information and
maximum fuse or "HACR Type* circuit breaker size. Each unit
is marked with a "Minimum Circuit Ampacity." Thit means that
the field wiring used must be sized to carry that amount of
current. Refar to tha National Electrical Code for complats
current carrying capacity data on the various insulation grades
of wiring material.

If an optional heater package is instailed, a separats power
circuit must be added. Refer to the Electrical Information
Chart for circuit Information. DO NOT ATTEMPT TO COMBINE
A BASIC UNIT AND A HEATER PACKAGE TO ONE POWER
SUPPLY CIRCUIT.

The unit rating plate ilists a "Maximum Time Delay Fuse" or
"HACR Type” circuit breaker that is to be usad with the
equipment. The correct sizea must be used for proper circuit
protection and also to assure that there will ba no nuisance
tripping due to the momentary high starting current of the
compressor motar.

1€ this unit is operated in cocling below a 65° outdoor ambient
temperature, the instaliation of low ambient controis (LAC-1
and 8201-008 relay} to unit is required.

ELECTRICAL INFORMATION WIRING INFORMATION @
' Optlonal | Required @ Minimum Power Ground
Qptional Max.{No.,Field | Heater | Overcurrent Clrcuit Circuit Wire
Volts/ Heater Unit | Power Internai | Protection Ampacity Wiring Size
Model PH Package Amps Circuits | Fuses Ckt.A [Ckt.B | Ckt.A} Ckt.B |Ckt.A| Ckt.B[Ckt.A]Ckt.B
MH30B 230/208 None 1.3 1 40 26 10 10
60-1 EHMA-A0QS 52,1 H 30 6 10 10
@ EHMA-A10 | 62.9] 2 60 52 6 10
EHMA-ALS 65.1 2 30/ 60 80 8 3 §
EHMA-A20 Bs5.7 2 &0 10 o4 1 6
MH3sg | 230/108 | Nona 4,3 1 u5 30 10 10
&0-1 EH3IMA- A D5 85.1 1 30 26 10 10
O] EHMA-AT0 | 65.9| 2 60 52 6 10
EHMA~A1S 65.9 2 30/60 8o 78 3 B
EH3MA- A 20 B5.7 2 60 110 To4 1 [
MH428 | 230/208 | None 3.1 1 60 k1) 10
60-1 EH3MA-ADS | 52.1 2 30 76 10 10
O] EHMA-ALD | 72.9| 2 60 52 6 10
EHIMA~-A1S 72.9 ] 30/60 -1} 78 3 8
EHMA-AZ0 85.7 1 &0 110 104 1 [

EOE O

Time delay fuses or "HACR Type" circuit braakers must be used for

Standard fuses or circuit breakers are suitable for sizes 70 and larger,
Based on 60°C copper wire. Other wiring materials must be rated for marked "Minimum
Circuit Ampacity" or greater.
Based upon Table 150-95 of N.E.C., 1981,
Maximum of 10Kw operates with heat pump, extra 5 or 10Kw of 15 or 20w modeals operates
during emergency heat cperation.

60 and smaller sizas.




UNPACKING THE SELF-CONTAINED UNIT

it is recommended that the unit be unpacked at the installation
site to minimize damage due to handling.

1. Cut and remave the metal band {rom around unit.

1. Remove the carton from the unit.

3. The installation manual js contained in an envelope shipped
with the unit. Make sure that it does not get lost, '

4, Carefully block up the unijt and remove the shipping skid.

5. CAUTION - DO NOT tip the wunit on ils side., Qil may
enter the compressor cylinders and cause starting or
operating trouble. If unit has set on its side, restore to
upright position and do not run for several hours. Also
run intermittently for a few seconds. Do this three or four
times with three minutes in between. Observe abnormal
Comprassor noise.

INSTALLING THE SUPPLY AND RETURN FITTINGS
ON THE SELF-CONTAINED UNIT

The supply and return fittings are to be fastened with shest
matal screws on three sides. Seal with duct tape on ail four
sides.

LOCATING AND INSTALLING THE RETURN AIR ASSEMBLY--
MOBILE HOME APPLICATION

IMPORTANT

The MH42B unit requires two twalve inch
diameter return air ducts. Sufficient
airflow for proper system operatlon is not
available using a single return air duct.

To avoid complications, locate and instail the raturn air
assembly first. The return air box with grilla and filtar can be
located anywhere in the floor of the mobile home. Keep in mind
that the closer to the cooling unit the better because less duct
will be needed. Always use at laast one 7' length of duct,
thowever, a good spot i3 under the television set in a corner
or under a table or davenpart if a minimum two inch clearance
is available. 1f desired, the return opening can ba jocated
inside a closet with louvared doors. The return air grille can
be placed in the wail of a closet and the air conducted into the
filtar box through a boxed-in area at the closet floor level.
Make sure filter is readily accegsible.

After determining the location of the return air opening, start
the installation from under the home by cutting a smail hole in
the fiber underboard to determine how the floor joist location
will affect the cutting of the opening needed for the box.
Floor joists generally are Jocated on 16" centers leaving
14-3/8" between joists. After measuring the return air box cut
the hole so the box will fit between the floor joists. In most
installations it will be necessary to cut a simjlar hoie in the
fiparboard directly under the one in the floor. However, if the
floor is more than 10" deep, it will only be necessary to cut a
round hola for the collar on the return air box ar for the
insulated duct.

Finally, set the box into the opening and fasten with screws
or nails. Put the filtar and the return air grille in place.

LOCATING AND INSTALLING THE SUPPLY DUCT CONNECTORS
MOBILE HOME APPLICATION

When locating the supply duct connactor, check carefully for
floor joists, axies, wheels and frame members that could
intarfere with the installation of the connector or with the
running of the flexible duct. Ideally, the supply duct
connector should be located in the bottom of the main duct,
forward of center of the mobile home BUT NOT UNDER A
REGISTER.

To locate the center of the duct, first cut a 6" hole in the
fiberboard below the duct at the desired location. After
locating the duct center, increase the hole in the fiberboard 1o
approximately the size of the connector to be used. Next cut
an opening in the bottom of the duct 1/8" larger than the
actual dimension of tha connector being used. Aftar inserting
the connector, bend the tabs flat inside the duct.

-

It is a good practice to seal all connections with duct tape.
Seal the opening in the fiberboard around the duct connector.

For double wide homes or for special applications, thase
connectors are fed by two flexible ducts.

CONNECTING THE INSULATED RETURN-AIR AND SUPPLY
FLEXIBLE DUCTING

All flexible ducts ars furnished with a male and female metal
end. The ducts cen be connected to the corresponding fitting
and sheet metal screwed in piace., S5lide the insulation and
outer jacket over tha end and use duct tepe to seal joints.

If the flexible ducts are long encugh, it will be easier to
cennect them to the fittings on the unit before sliding the unit
into place. .

RECOMMENDED REGISTER TYPE

Satisfactory heating/cooling of a mobile home will depend
greally on what type register is used. A very open type with
no deflection (allowing the air to move straight up) is best. If
thege are not avaijlable, straighten the fins of the present
registers as much as possibie.

DUCT REQUIREMENTS

THE SUPPLY DUCT SYSTEM, INCLUDING THE NUMBER AND
TYPE OF REGISTERS, WILL HAVE MUCH MQRE EFFECT ON
THE PERFORMANCE OF AN AR CONDITIONING SYSTEM THAN
ANY OTHER FACTOR! The duct must be sufficiently large 10
conduct an adequate amount of air to each register. The
registers must be designed to throw the cooled air up to the
ceiling. The duct must be built tightly encugh 1o prevent lass
of cooled air to the outside.

IMPORTANT: The MH42B unit requires two 11 inch diameter
return air ducts, Sufficient airflow for proper
system operation is not available using a singie
raturn air duct,

The output delivery of the system will not cool the home if the
air is lost to the outside through leaks in the duct system.
Also, the duct can be large enough in dimension but too smalil
because it is collapsed or restricted with a foreign object, See
chart for airflow and static pressure capabilities.

For rooftop or permaneént siructure applications, either round
pipe or rectangular duciwork can be used, foilowing sitandard
duct sizing and layout techniques.

INDQOR BLOWER PERFORMANCE
CFM - Dry Coil*

E.S.P.

in. K, 0= MH30B MH 6B MHazB
.00 1295 1335 1475
.10 1250 1280 1445
.20 1200 1230 1410
.30 1135 1175 1360
.40 1075 1z 1319
.50 1000 1050 1225
L 6O% 940 980 1160

“CFM with 10w heaters installed.
**aximum E.S.P. on heating.
*t4With 20x20 parmanent filter and return
air filter box installed. .

RATED CFM and E.5.P (Wet CoilCooling

Rated Rated Recommended
Medet CFM E.5.P, Airfiow Range
MH30B 1000 .50 900 - 1100
MH26B 1050 .50 945 - 1155
MH42B 1200 .50 1060 - 1320

L]



OPTIONAL ELECTRIC HEATER PACKACGES

Four electric heater packages are available as options. Each
package comes complete with heaters and controis. Model
numbers of approved alectric heat packages are ag follows:

EH MA- A0S (5K w)

EHIMA-A10 (10K w)
EHIMA-A1S {15Kw)
EHIMA-A20 { 20K w)

IMPORTANT : A separate power entrance is required for the
heater package. DO NOT attempt to wire a basic unit and a
heater package to one power circuit.

INSTALLATION

Installation of the heat package regquires removing the unit
blower from its securing siide mount, inserting the heat
package into the same mount and reinstailing the unit blower
into a8 similar mount on the heat package. A minimal amount of
wiring is required. Refer to the heat package installation
instructions for detiled installation information.

WIRING -- LOW VOLTAGE, THERMOSTAT

To select the appropriate number of thermostat wires to be run
and the correct thermostat, refer to the chart below.

Optional Number of

Heater Thermostat

Package Wires Reg'd. Thermostat/Subbase
None & TB74N 1024/Q67AF 1261
EHMA-ADS 10

EH MA-A1D - 10 or
EHIMA-A1S 10 4R

EHMA-A 20 10 TH4R1129/Q675L 1181

PRESSURE SERVICE PORTS

High and low pressure servica ports are instalied on all units
s0 that the system operating pressures can be observed.
Pressure curves can be found later in the manual covering all
models on both cooling and heating cycles. it is imperative to
match the correct pressure curve to the unit by model
number.

SEQUENCE OF OPERATION

Cocling - Circuit R-Y makas 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 sclenoid coil on reversing valve controls
eating cycle operation, Two tharmostat options, one allowing
"Auto" changeover from cycle to cycle and the other constantly
energizing solenocid c¢oil during heating season and thus
eliminating pressure equalization noise except during defrost,
are to be used. On "Auto" option, & circuit [s compieted from
R-Wt and R-Y on each heating "on" cycle, energizing
reversing valve solencid and pulling in compressor contactar
starting compressor and outdoor motor., R-G also make starting
indoor blower motor, Heat pump heating cycle now in
operation, The second option has no "“Aute" changeover
position, but instead energizes the reversing vailve solenoid
constantly whenever the system switch on subbase is placed in
"Heat" position, the *“B" terminal being constantly anergized
from R. A thermostat demand for heat completes R-Y circuit,
pulling in compressor contactor starting compressor and
outdoor motor. R-G also make starting indoor blower motor.

SERVICE HINTS

1. Caution homeowner to maintain clean air filters at all times.
Alse, not to needlessly close off suppily 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 manual reset
high pressure switch.

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

4., Check ail power fusas or circuit breakers to be sure that
thay are the correct rating.

t. Periodic cleaning of the outdoor coil to permit fuil and
unrestricted airflow circulation is assentiai,

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

REFRIGERANT CHARGE

The correct system R-21 charge is shown on the unit rating
plate. Optimum unit performance will occur with a refrigerant
charge resulting in a suction line temperature (6" from
compressor) as shown in the following tabile:

Rated 95°F 0.D. B81°F Q.D.
Model Airflow Temperature Temperature
MH3B 1000 58 ~ 60 69- 7
MH36B 1050 60 - 62 68 - 70
MH2B 1200 62 - &4 - 72

The above suction line temperawres are based upon 80°F dry
bulb/67°F wet bulb (50% R.H.) temperature and rated airfiow
across the avaporater during cooling cycle.

CRANKCASE HEATERS

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

Some zingle phase models have an insartion weli-type heater
located in the lower section of the compressor housing. This is
a seif-reguiating type heater that draws only enough power to
maintain tha compressor at a safe temperature.

Some form of crankcasa heat is essentiel to prevent Lliquid
rafrigerant from migrating to tha compressor, causing oil pump
out on compressor start-up and possible valve fadure due 1o
compressing a liquid.

Refer to wiring dlagram to find exact type of crankcase heater
usad,

The following decal is affixed to all outdoor units detailing
siart-up procedure. This is wvery important. Please read

carefully.
IMPORTANT

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

TO PREVENT COMPRESSOR DAMAGE
WHICH MAY RESULT FROM THE PRES.
ENCE QF L\QUM) REFRIGERANT M THME
COMPRESSOR CRANKCASE

1, MAKE CERTAIN THE ROOM THEAMO
STAT I3 IN THE DFF POSITION (THE
COMPRESSOR I3 MOT TO OPERATE;.

2. APPLY POWER BY CLOSING THE 5YS.
TEat DISCONNECT SMTCH THIS ENER-
GUES THE COMPRESGOR HEATER
WHICH EVAPQRATES TrE LIQRD RE-
FAGERANT th Titf CAANHCASE,

1 ALLOW 4 HOURS QR 80 MIMUTES PER
POUNG OF REFRIGEAANT N THE 5Y5
TEM AS MOTED ON THE UNIT RATING
PLATE WHICHEVER IS GREATER,

4. AFTER PAOPEALY ELAPSED TIME THE
YHERMOSTAT MAY BE SET TQ OPER
THE COMPRESSOR,

S EXCEPT AS AEQUIRED FOR SAFETY
WHILE SERVICING —~. T

SYSTEM DISCONNECTIWITCH
TGE1-081




COMPRESSOR CUT-OFF THERMOSTAT AND
QUTDOQR THERMOSTATS

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 ths eqguipment is installed in areas not approaching the
lower outdoor temperature range, the compressor cul-offs are
not factory instalied.

Maximum amount of electric heat which ¢an be oparated
in conjuntiion  with the compressor during heating
mode is 10Kw on 1 phase and 12Kw on 3 phase. The
batance of the electric heat can be operated only
during compressor cut-off or emergency heat mode.

NOTE:

COMPRESSOR CUT-OFF AND QUTDOOR THERMOSTAT WIRING

[u-m 24¢ Termtnal 8oerd |
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Back

HEAT ANTICIPATION

Both of the thermostats shown below have a8 fixed heat
anticipator for stage 1 with no adjustment required. Stage 1
has an adjustable anticipator for the W2 connection and fixed
for the W31 connection. Both the W2 and W3 circuits are
controiled by the stage 1 bulb. Tha only heat anticipator that
needs to be checked is stage 2 and it shoulid be set to matich
the load carried by the W2 circuit. The normal factory wiring
provides for only one electric heat contacior to be controlled
by W2, and the anticipator should be set at .40A. If special
field wiring is done, it is best to sctually measure the load but
a good rule Is .40A for each heat contactor controiled by W2.

WALL THERMOSTAT AND SUBBASE COMBINATIONS
Crow Thermostat Zubbase “PFredominant reature
s403-017 gya4-009 Heaat or Cool
A (T874R1129] | Q7L 1181) | Na Auto
B403-018 8404-010 Automatic Heat-Cool @
8 (T87uN1028) | (Q674F 1261) | Changeaver Position

No automatic changeovar position-~must manually place in
heat or cool. Reversing valve remains energized at ail times
system switch is in he2t position (except during defrost
cycie). No pressure equalization noise when thermostat is
satisfied on aither heating or cooling.

@ Allows thermostat to controi both heating and cooling
operation when set in "AUTQ" pasition. Reversing valve
de-energizes at end of each "ON* heating cycle.

QUTDOOR THERMOSTAT

IMPORTANT NOTE: Both thermositat and subbase combinations
shown Incorporate the following features: Man-Auto fan switch,

Off{-Heat-Coagl-Em.Heat Switch, and two (1) indicator
lamps--one for emergency heat and ome for compressor
maifunction.

THERMOSTAT INDICATOR LAMPS

The red lamp marked "“Em.Ht," comes on and stays on

whenever the system swiltch is placed in the Em. Ht. position.
The green lamp marked "“check" will come on If thare Is any
problem that prevents the compressor from running when it is
supposed to be,

EMERGENCY HEAT POSITION

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

DEFROST CYCLE

Tha dafrost cycle [s controlled by time and temperatwre. The
24  wyolt timer motor runs all the time the compressor is in
operation. When the outdoor temperatura is in the lower 40°F
temperature range or colder, the outdoor ¢coil temperature is
3129F or below. This temperatura js sensad by the defrost
thermostat mounted near the bottom of the outdoor oil on a
return bend. The defrost thermostat closes at approximately
31°F. Ewvery 60 {or 308) minutes that the compressor is
running, contacts 3-5 close for 7 minutes, with contacts 3-4
closed for tha first &0 saconds of that 7 minutes. If the
defrost thermostat Is closed, the defrost relay energizes and
places the system in defrost mode. An interlocking circuit is
created with timer contact 3-S5 and defrost relay contact 7-9 in
series.

During the defrost mode, the refrigerant cycle switches back
to the cooling cycle, tha outdoor motor stops, electric heaters
are energized, and hot gas passing through the outdeor coil
meits any sccumulated frost. When the temperature rises to
approximately 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 prelonged defrost cycle,
contacts 3-5 of the defrost timer will open after 7 minutes and
restore the system to heating operations automaticaily,

There are two tima settings on the dafrost timer--30 minutes
and 60 minutes. Most models are shipped wired on the &0
minute setting for grestest operating economy. 1f special
circumstances require a change to the shorter time, remove
wire connected to terminal 5/60 and reconnect to terminal 5/30.

There is a manual advance knob iocated on the timer. This can
be used to advance timer to contact closure point if it is
desired to check out defrost cycle operation, without weaiting
for time to elapse.

DEFROST TIMER WIRING

4 ™
" o)
.H
SR
C
\ %
See Note .
@]
SIAZ/AN :
NOTE: Al models are connected to 5/60 terminal {60 minute).

Any model can be changed from 60 minutes to 30
minutes by wunplugging frem 5/60 terminal and
reconnecting to 5/30 terminal as shown by dotted line.

~’
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PARTS LIST
SINGLE PACKAGE HEAT PUMPS

x

5/87
- [ﬁ PART NO. DESCRIPTION MH30B MH36B MH42B
5202-003 Accumulator X
5202-004 Accumulator X
5202-005 Accumulator X
* Blower Housing 10-8 X X X
5152-013 Blower Wheel DD10-8A X X X
8552-007 Capacftor 20/15-370V X..
8552-028 Capacitor 35/440V X
8552-030 Capacitor 407440y X
8552-002 Capacitor 5/370V (2) (2) {2)
5811-008 Capillary Tube - Heat (2) (2)
5811-033 Capillary Tube - Heat (2)
5811-001 Capillary Tube - Cool (4) (4)
5811-012 Capillary Jube - Coo) (4)
5651-036 Check Yalve X b X
5051 -033 Condenser Coil X X
5051-031 Condenser Coil X
80C0-080 Compressor AB233FT X
8000-058 Compressor CRJ1-0300 X
8000-081 Compressor AV168ET X
8401-007 Contactor R8242A1008 X X
B401-003 Contactor 1P30A - . x
8408- 018 Defrost Thermostat X X X
5060-030 Evaporator Coil X 3
5060-033 _Evaporator Coil ~ X
5151-028 Fan Blade  Y10H9.5-2028 X X X
7051-014 Fan Guard X X X
8406-022 High Pressure Switch X X X
8105-0z24 Motor - Blower 1/3 hp X X X
8105-023 - Motor -~ Fan 1/3 hp X X X
8200-003 Motor Mount - Blower X X X
8200-022 Motor Mount - Fan X X X
5451-009 Motor Mounting Parts X X X
5451-011 Motor Mounting Parts X X X
8201-008 Relay - Blower =~ X X x
8201-047 Relay - Defrost X X X
8201-013 Relay - Emergency Heat X X X
5650-005 Reversing Valve X
5650-009 Reversing Valve x
5650-006 Reversing Valve X
5650-012 Solenoid Coil X % X
5210-006 Strainer X X X
5210-004 Strainer X X X
8607-013 Terminal Block < pole X X X
8607-010 Terminal Board b % X
8612-012 _Timer X X X
8407-035 Transformer X X X
7051-016 Wire Grille X X X
5153-022 Rain Shield X X X
4032110 Wiring Diagram X
4059-120 | Wiring Diagram

X

*Please order by model number.
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HEAT PUMP
PROCEDURE FOR
LEAK TEST-EVACUATION-CHARGING

GAUGE MANIFOLD

A necessary instrument in checking and servicing air
conditioning and heat pump equipment is the gauge
manifold. Its purpose I8 to determine the operating
refrigerant pressures in order for the serviceman to analyze
the candition of the system.

The vaiving on the manifold is so arranged thet when tha
valves are closed (frant-seated] the center port an the
manifold is closed t ths gaugas and gauge ports. With the
valves in tha closed position, the gauge ports are still open
1o the gauges, permitting the gauges to register system
pressures. Opening either valve opens the center port to
that side of tha manifold and system.

COMPOUND GAGE PRESSURE GAGE

TO DISCHARGE
SERVICE VALVE

TO SUCTION
SERVICE VALVE

T
REFRIGERANT
DRUNM

ATTACHING GAUGE MANIFOLD

For leak testing, purging, checking cherge, charging liquid
or evacuating, connect high pressure side of gauge manifald
to Schrader valve on liquid or discharge line. Connect
suction side of gauge manifold to Schrader valve on suction
line. On heat pumps the suction llne is between compressor
and reversing valve.

ATTACHING MANIFOLD HOSE TO SCHRADER VYALVE

WARNING

As a safety measure, It is wise to attach
refrigerant hoses at the Ilowest pressure
readings on the system. To do this:

{a) Put high pressure hose (B) on first,
{Unit should not be running).

(b} Put low pressure hose [(A) on second.
{Wnit should be running).

1, Removae cap from velve.
2. Make sure gauge manifold vaives ara closed.

3. If nose does not have an unseating pln, a number 393
Superior or equivalent unseating caupler must be used.

Thin pie dugi v Be =abee s é
[

4,
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R
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4. Make sure coupler I3 lined up straight with Schrader
vaive, Screw coupler on to vaive.

5. Open gauge manifold valve slightly and purge air from
hose with refrigerant.

6. Read the suctlon pro.nure on compound gauge and heat
pressure on pressure gauge.

7. To remove, push end of hoss tight against end of
Schrader valve snd hold in place while quickly
unscrawing coupler nut from Schrader vaive.

8. Remove couplar from Schrader valve. Replace caps on
valve.

——WARNING

As a safety measurs, it is wise to detach
refrigarant hoses at tha [owest pressure
readings an the system. To do this:

(a) Remove the suction pressure hose {A)
first. (Unit s running)j.

{b) Ramove the high pressurs hose {(B)
naxt. {Unit is not running}.

LEAK TEST

1. Remove gauge port cep from suction and liquld service
vaive ports and attach manifold gaugs hoses. Connect
sn upright R22 drum to center port of gauge manifold.
Qpen refrigerant drum valve and manifold high pressure
gauge valve to preasurize system, Pressurize the
complete system with R22 until the pressura reaches 100
psig. DO NOT exceed 1530 psig.

2, Close manifold high pressure gauge valve. Check ali
soidered joints, Including those on the evaporator cail
with an Ejectronic Leak Detector. |f a leak is found
which requires soldering, pressure in the system must
be bled off since it is Impossible to solder with unit
pressurized. Be sure all [esks are locatad and marked
before hleading praseure from system.

3. Close drum valve and disconnec: from center port.
Raleasa rafrigerant Inta tha atmosphars through suction
line of gauge manifoid.

4, Correct sny leaks and rechack. When leaks, U any have
besn repalrad, systam s ready (0 ba evacusted and
charged. Reliave all pressure from the system down to
9 psig.
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EVACUATION

1.

Evacuate the system 1o less than 1000 microns, using a
good vacuum pump and an accurats high vacuum gauge.
Operate the pump below 1000 microns for 60 minutes
and then cioss valve 1o the vacuum pump. Allow the
system to stand for 30 additional minutes to be sure a
1000 micron vacuum or less is maintained.

An alternate method of removing
noncondensabies from the system is:

moisture and

a) Evacuate system to 29 inches vacuum for ten
minutes per ton of system. Break vacuum with
rafrigerant to ba used for flnal charging of system
and vapor charge o 35-50 ibs., gauge pressure.
Leave vapor charge in system for a minimum of five
minutes. Reduce pressure to flve to iero gauge
pressure.

b) Repeat step (a} two more times.

c} Evacuate system to 10 inches vacuum for twenty
minutes per ton. Charge system with the specified
kind and quantily of refrigerant {charge into
vacuum).

W ARNIN G

At no tima use tha compressor to
evacuate the system or any part of
it,

Disconnect charging line at vecuum pump and connect
to refrigerant supply. (Dial-A-Charge Cylinder) crack
valve and purge charging line at center on manifold.
Then closa vaivae.

The saystem I8 now ready for tha correct operating
charga of Refrigerant 12,

CHARGING

1.

1.

SINGLE PACKAGE UNITS - Refer to the unit serial
plate for tha full operating charge.

SPLIT SYSTEMS - The outdoor unit factory charge is
shown on the unit seriai plate. The twotal system charge
required to recharge the system after service repairs
should be marked on the serial plata under TOTAL R22
CHARGE. This is normally marked by the installer and
is determined from the R12 System Charge Table [ocated
on the inside of the outdoor unit access panei.

CTO ADAPTER KITS - When using CTO adapters and
field tubing, use the procedure outlined on the bottom
of page 3, Manual 1100-002. This determines the correct
ounces of R22 for the tubing only.

FILTER-DRIER CHARGES -~ if a liquid line filter-drier
is used, aither in conjunction with field tubing and a
CTO adapter kit, or as part of procedure for system
clean~up after a compressor burn-gut, additional R22
must be added to the system when recharging. This is
in addition to the amount determined from the R22
System Charge Table.

PART NO. MODEL NO. | OZ. of R22
5202- 001 C-qa3s -3
5202-002 C-163S 10
5201-009 BFK-~0815 7
5201-010 BFK-1635 11

PRELIMINARY CHARGING STEPS

1 the system has. bean open (o the atnosphers, it should

be first evacuated.

1.

Then proceed as follows:

Attach & drum of proper, clean refrigecrany to the
center port of the charging manifold with one of tha
charging hoses.

Attach a second charging hose to the suction gauge
{low pressure} side of the gauge manifoid.

Remove the cap from the suction lina valve.

Loosely attach the suctlon gauge hose to the line valve.
Opan the valve on ths rafrigerant drum and the suction
valve on the charging manifeld siightly to purge the air
from tha manifokd and hoses before tightening the
fitting.

Attach the third hose to the high pressure side of the
manifold and the liquid line valve. Repeat steps 3 and 4
above.

CHARGCING THE SYSTEM BY WEIGHT™*

Connect manifoid as instrucled.

Placa refrigerant drum upright on scale and determine
exact welght of ths refrigerant and cylinder or use a
Dial~A-Charge cylinder.

With menifold suction valve closed and manifold
dischargs valve open, open rafrigerant cylinder valve
and allow pressura in system to balance with prassure
of cylinder. For charging In tha liquid phase, drum is
placed upside down (valva down).

When there Is approximately a full charge, front seat
{close) the discharga manifold valva and let the system
stabillze for about flve minutes.

Start compressor by saetting thermostat.

Finish charging with vaspor by placing drum upright
(valve up). Open drum vaive and manifold low pressure
vaive o allow refrigerant to flow into the system.
Throttle refrigerant drum vaive to keep pressure about
100 psig for R22.

When the correct weight of rafrigerant has been added
o the unit, close refrigerant cylinder vaive and aliow
unit to run for 30 minutes. Refer to Start-Up Procedure
and Checlk List for further start-up details. Check the
charge against the allowable head pressure as shown in
the Head Pressure Chart and correct if needed.

Front seat gauge menifold valves, disconnect charging
and gaugas hoses and replaca all vaive caps.

WARNING
Ta speed refrigerant flow, it may be
necessary 0 plsce rafrigarant drum in a
pan of warm weter (not greater than

130°F]. Remembaer 1o sither consider tha
total weight of the pan of water or remove
the drum for waeighing fraquently to Kkeep
track of tha charging process,

*This charging method requiras the scales or Diai-A-Charge
cylinder W be extremely accurata since the charge in this
type of systam ls quite critical.
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AlIR 1 i COOLING
TYPICAL HEAT PUMP SYSTEM FLOW 0 S cAP TURE
COOLING CYCLE N ==
- — }
INDOOR f""' e e s,
YAPOR LINE COIL N
""-C\.J\
VI L9 L L A AT L A L7 A B A LB VANV A y f==at
ACCUMULATOR a _~5uction Service Port e——
A (= N CHECK
A W VALVE
% g ‘
4 ; To suction () STRAINER
f 11 servige valve
A ¢ / [
¢ 171 Compound Pressure
¢ L Gage Gage
/1
g ¢ usence || @) @
g ¢ LINE
:11 YARQR REVERSING - Shevice
P SERYICE PORT anifold
/L
\C A S S L S L W 4
AIR
( FLOW To Refrigerant
Orum or
o
QUTDOOR Hi To 1iquid or REFRIG
coiL discharge_service CYLINDER
Ml 1] valves |l Liquid Line
Hit Service Valve
HEATING —r—i
AP TURE: HECK VAL\’E-
STRAINER
Refrigerant R-22
[ High Press.vapor [= =) Low Press.iiquid (@ Pressure gauge connected to 11quid line service

777] Low Press.vapor

ML High Press.Liquid

valve on spiit heat pumps and air conditioners and

to t

he discharge service valve on package unifts.

Compound gauqe connected to tubing suction service
valve on air conditioners and suction service valve

on h

eat pumps and packaged units.

AlIR CONDITIONING AND HEAT PUMP ON COOLING CYCLE

TROUBLESHOOTING — SYSTEM PRESSURE CHECK

[CRF - NN

Low Suction -— Low Head Pressura

Restricted air flow over indoor coil.
Defective indcor fan motor.

Low indoor and outdoor temperature,
lced indoor coil.

Restricted liquid line, drier, or
capillary tube.

Low charge.

High Suction — Low Head Pressure

Defective or broken valves.
PRV valve open.

1.

1.
r
3.
4.
5.

Low Suctlion — High Head Prassures

Partial restriction and then gver-
charged.

Note: On a split heat pump tha vapor
line should be within 10 psig of the
pressure In liquid lina on heating moda
and within 10 psig of suction line on
cooling mode. if not, check for sticking
check valves,

High Suction ~— Hlgh Head Pressurs

High ambient.

Low outdoor air flow
Ovarcharged.

Alr in system.,
Restricted condenser.
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