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SPECIFICATIONS ‘ ELECTRIC HEAT TABLE NO 2
MH30 MH36 :
Cooling Capacity BIUR 28,800 34.800 MODEL
{#  Hi-Temp Heating BTUH @ 47°t 30,000 37,200 1 KW 17,085
Y3 Electrical — Less Ka (V-Ph @ 50 Hz) 230-1 230:208-1 __0KW 34130
._DOperating Voltage Rarge 207-253 - 197-253 |} 15KW 51,185
. Winimm Circuit Ampacity 22 ) : 20KW : £8.260
i ~*Field Wire Supply 12 8 i IMPORTANT: The AMP - zlues listed in this Table No. 2 are for efectric heating
*Max. Fuse or Circuit Breaker 30 50 elements anty.
Totat Unit Amgs ’ 18 25
Compressor . . : INDOCR BLOWER PERFORMANCE
Volts . 230/208 220:208 ) CFM — Dry Colt
‘Rated Load Amps 4 21 Models MH30, MH36**
Lock Rotor Amps 8 110 E.5.P.1t . !
In H:D Med
Fan Motor and Condenser
Fan Motor — HF/RPM 1/5/1075 1501075 00 : 1200
Fan Motot — Amps 1.5 1.5 05 1180
Fan Dia. — CFM 18772100 182300 10 - 1160

Face Area 15 1290 . 1140
‘Sn. Ft./Rows/Fins per inch 5.04/3/14 5.047314 3
.28 . 1260 1120

Motor and Evaporater .
Blower Motor — HP/RPM 1731075 1751075 § 23 1230 1100
Biower Molor — Amps 2.5 2.5 b .30 . 1200 1075
CFM Cooling w/Filter (Rated) 1100 1100} .5 1175 1055

Face Area . i
$q. FLiRows/Fins per inch 3.21/314 3.217314 40 - ‘ 1150 1035

A Connections (Inches) 45 1125 1400+
¥  Supply Air Duct Diameter 12 12 ) 1100
4 Return Air Duct Diameter 4. 14 ¥ 55 1060
e e I
“Rated CFM 1100,

*Max. Time Delay Fuse or HACR Type Circuit Breaker, ’ ; CFM with 20KW rs instalt
**60°C Copper wire size, basic unit only. See Eiectrical Data for models with electric heat. fM:limum gs Prlce;teh:a:ins;al ed.
tFor additional heating capacity, add Kw from Table 2. Also see electrical data table. ++w:20x20 Permanent Filter &-Heiurn Air Eilter Bax Instatled

LECTRIC HEAT TABLE NO. 1

Heater Max : lnternal Reg'd Max. Exiernat Min. Gircuit Power Circuit Ground Wire
: KW @ Unit Heater Fuses Fuses or Cki. Breaker Ampaeity Wiring Size
Madel Vaoits/PH 240V Amps Amps Cid. A “Ckl. A : Cid. A *Cid. A ‘Cid. A
MH30 2301 0 18.0 30 22 : 12 12
5 38.8 20.8 50 48 10
10+ 59.6 1186 80 74 B
15% 65.0 62.5 a0 B2 8
20t 85.7 83,2 110 . 108 ]
230/208-1 0 25,0 50 3
3 458 20.8 60 57
10 66.6 41.6 80/30 90 ‘ 83
15t 66.6 62.5 6060 ‘90 B3
20t 85.7 83.2 60/60 108

“Based upon the use of 60°C copper wiring matesial. ’ tMaximum of 10Kw operates with heat pump, extra 5 or 10Kw operates during
**Must be time delay type fuse or HACR Type Circuit 8reaker for 60A or smalier and emergency heat operation.
standard circuit breaker for larger than 50A.

— PR D la N WO

HEATING APPLICATION DATA

OUTDQOR TEMPERATURE °F~
MODEL 15° i 20° 257 30° 40°
© BTUH . . . 14.700 § 152007 16,200 17.500 } 19,000 | 20, 24,500
MH30 Watts , . . 27104 27501 2,790} 2.880f 2930 3. 3.200
‘ cop . . . 1.59] 1600 1.70) 1.78F 1.87 . 2.24

BTUH . . . 19,500 { 20,200} 21.400 ¢ 23.300 ¢ 25,200 . 31.400
MH36 Watts . . 3. 3,520 | 3,580} 3,680 3.840} 3,980 . 4,250
CoP . . . 1.62 . J05 1, 1. . 2.16

70°F DB Indoor Return Air at Rated CFM

NOMINAL DIMENSIONS
‘Models A
MH30 24"

__sMPORTANT: While the above datais presented as a guide, it is

3% important o electrically connect. properiy size fuses and con-

ductor wires in accordance with the National Electrical Code
and alt existing local codes.

Underwriters’ Listed for outdoor installation

LISTED
Specifications subject tc change without no!rce E




UNPACKING THE SELF-CONTAINED UNIT

It is recommended that the unlt he unpacked at the
installation pite to minimize damage due to handling.

1, ¢ut and remove the metal band from around unit,

2. Remove the carton from the unit,

3., The installation manual is contained in an
envelope ahipped with the unit. Make sure that
1t does not get lost,

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

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

0il

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

The Supply and Return Fittings are to be fastened
with sheet metal screws on three sides. Seal with
duct tape on all four sides.

LOCATING AND INSTALLIHNG THE RETURN-AIR

AESEMBLY - MOBILE HOME APPLICATICHN

To avold complications, locate and install the
return-alr assembly first. The return=-air box
witd grille and filter can he located arywhere
in the floor of the mobile home., Keep in mind
that the closer to the cooling unit the better
hecause less duct will be needed. Always use at
least one 7' lsngth of duct, however, a good spot
j'g under the television set in a corner or under
g. table or davenport if a minimum two inch
clearance iz available. If desired, the return
otening can be located inside a clcset with
louvered doors, The return-air grille can be
placed ln the wall of .a closet and the air
conducted into the filter box through a boxed-
in area at the closet floor level. Make sure
 filter is readlly accessible.

After determining the locatlon of the return air
cpening, start the installation fram under the
home by cutting a small hole in the fiber under-
board to determine how the Floor joist lecation
will affect the cutting of the opening needed
for the box, Floor joists generally are lo-
cated on 16" centers leaving l4-3/8" between
joists. Aftex measuring the return air box

cut the hole so the box will fit between the
Floor joists, In most installations it will be
Aecespary to cut a similar hole in the fiber-~
board directly under the cne in the floor.
#owevar, 1f the floor is more than 10" deep, it
will only be necessary to-cut a round hole for
the collar on the return air hox or for-the
inaulated duct,

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

LOCATING AND INSTALLING THE SUPPLY DUCT CONNECTORS -
MOBYLE 1IOME APPLICATION

When 1ocaqing the supply duct connector, check carefully
for floor jolsts, axles, wheels and frame members that
could interfere with the installation of the connector o
or with the running of the flexible duct, Ideally, the (

supply duct connector shcould be located in the bottom cf o

the main duct, forward of center of the mobile home. BUT
NOT UNDER A REGISTER. .

To locate the center of the duct, Eirst cut a &" hole in
the fiberboard below the duct at the desired locatlon.
Aafter locating the dict center, increase the hole in the
fiberboard to approximately the gize of the connector to
be used. WNext cut an opening in the bottom of the duct
1/8" larger than the actual dimension of the connector .
being used. After inserting the connector, bend the tabs
flat inside the duct.

It 1s a good practice to seal all connections with duct tape.
Seal the opening in the fiberboard around the duct connegtor.

For double wide homes or for speclal applications, these
connectors are fed by two flexible-ducts.

CONNECTING THE INSULATED RETURN-ATIR AND SUPPLY
FLEXIBLE DUCTING

all Flexible duces are furnished with a maile and female metal
end, The ducts can be connected to the corresponding fltting
and sheet metal screwad in place. Slide the inaulation and
outer jacket over the &nd and use duct tape to seal jolnts,

If the Fiexible ducts are leng enough, it will be easier to
sonnect them to the fittings on the ualt befcra sliding
the unit into place.

RECQMMENDED REGISTER TYPE

Satisfactory heating/cooling of a mobile heme will depend
greatly on what type register is used. A very open type.
with no deflection (allowing the air to move straight up}
iz best. If these are not available, gtraighten the fins
of the present registers as much as possible. S

DUCT REQUIREMENTS

THE SUPPLY DUCT SYSTEM, INCLUDING THE NUMBER AND TYPE OF
REGISTERS, WILL HAVE MUCH MORE EFFECT ON THE PERFORMANCE
OF AN AIR CONDITIONING SYSTEM THAN ANY OTHER FACTOR! The
duct must be sufficiently large to conduct an adequate
smount of air to each register. The registers must be
designed to throw ‘the cooled air up to the ceiling, - The
duct must be bullé tightly endugh to prevent loss of
cooled air to the cutside.

The output delivery of the system will not cool the home -
if the air i3 lost to the outside through leaks Ln the
duct system., Also, the duct ¢an be large enough in
dimension but too small because it is collapsed or re-
stricted with a foreign object. See pagé 2 for alrflow
and static pressure capabllities.

For rooftop or permaneﬁt structure applications, eiEhé:"
round pipe or rectangular ductwork can be used, following
standard duct sizing and layout technigues. i

FarslsRe,




IMPORTANT

The equipment covered in this manual is to be installed
by trained, experienced service and installation tech-
«jgcians, Any heat pump is more critical of proper op-
ating, charge and an adequate duct Systen than a ]
raight eir conditioning unit. = All ductwork, supply
«fd return, must be properly sized for the design-air
flow requirement of the equipment., NESCA is an ex-~
cellent guide to proper sizing. All duct work or
ortions thereof not in the conditioned space should
e properly insulated in order to both conserve energy
and prevent condensation or meisture damage.

SHIPPING DAMAGE

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

GENERAL

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

" These instructions explain the recommended method to
install the air cooled seif-contained unit znd the
electrical wiring connections to the unit,

These instructions and any instructions packaged with
any separate equipment required to mzke up the entire
air conditioning system should be carefully read
before beginning the installation, Note particularly
"Starting Procedure"” and any tags and/or labels
attached to the equipment. ’

While these instructions are intended as a general
recomnended guide, they do not supersede any national
andfor local codes in any way. Authorities having
jurisdiction should be consulted before the in-
stallation is made, '~ "7 et

STALLATION

Size of unit for a proposed installation should be
based on heat loss calculation made according to
methods of National Warm Air Heating and Air Con-
ditioning Association., The air duct should be in-
stalled in mccordance with the Standards of the
National Fire Protection Association for the Instal-
lation 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 No., 90B. Where local regulations are
st 8 variance with instructions, installer sheuld
adhere to local codes, '

WIRING -~ MAIN POWER

_Refer to the unit rating plate for wire sizing infor-
mation and maximum fuse or "HAUR Type' circuit breaker
size. Each outdoor unit is marked with a 'Minimum
Circuit Ampacity," This means that the field wiring
used must be sized te carry that amount of current.
Depending on the installed Kw of electric heat, there
may be two field power circuits required. If this is
the case, the unit serial plate will so indicate. Some
models are suitable only for connection with copper
wire, while others can be wired with either cepper or
gluminum wWire, FEach unit and/cr wiring diagram will
be marked "Use Copper Conducters Only" or "Use Copper
or Aluminum Cenducters.' These instructions MUST BE
adhered to, Refer to the Wational Electrical (ode for
complete current carrying capacity data on the various
“insulaticn grades of wiring material. : :

“pye E16EtEFICal date 1iEte fuse and wiTe sizes “{60°8
copper} for all models, including the most commanly
~msed heater sizes. Also shown are the number of field
wer circuits required for the various models with
‘aters.

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

be no nuisance tripping due to the momentary high
starting current of the compressor motor.

WIRING - 24V CONTROL CIRCUIT

Nine {9} wires should be run from thermostat subbase to
the 24V terminal board in the unit. A nine conducter,
18 gauge copper, color-coded thermostat cable is re-
commended, The connection points are shown on most of
the wiring diagrams and are also shown below.

@@@ GACRCEIOI0 TeraN024/Qs 261

"‘® | i or
@ @ @@C‘b Ii @ @ @@ 1874R1529/067411181
QOO © ®OL®

Unit 24V Terminal Board

IMPORTANT NOTE: Onlg the thermostat and subbase com-
Binations 8% shewn above will work with this equipment,
The stat and subbase MUST be matched, and cerrect op-
eration can be assured only by proper selection and
application of these parts.

COMPRESSOR MALFUNCTION RELAY (Single Phase Models Oniy)

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

PRESSURE SERVICE PORTS

High and low pressure service ports are installed on
all units so 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

Cooling - Clrcuit R-Y makes at thermostat pulling in
Compressor contactor starting the compressor and out=«
door motor. The G {indoor motor) circuit is auto- :
matically completed on any call for cooling operation, -
or can be energized by manual fan switch on subbase for-
constant air circulation.

Heating - - A 24V solenoid coil on reversing valive con~’
t;qu.Eeating cycle operation. Two thermostat options,

“onerallowing MAuto"-changeover “from-cycle ‘to cyclerands.x.

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, o circuit is completed from R-Wl and R~Y on each
heating *on" cycle, energizing reversing wvalve solenoid
and pulling in compressor contactor Starting compressor
and outdcor motor, R-G also make starting indoor blower
motor, Heat pump heating cycle now in operation. The
second option has no "Auto' changeover position, but
instead energizes the reversing valve sclenoid COnstentlr
whenever the system switch on subbase is placed in "Heat™
position, the "B" terminal being constantly energlzed
from R. A thermostat demand for heat completes R-Y
circuit, pulling in compressor contactor starting-com-. -
pressor and ocutdoor motoT R-G also make starting.
..1ndour...h1.nwer..thDr......... e e e e .



COMPRESSOR CUT-OFF THERMOSTAT AND QUTDOQR THERMOSTATS !

Heat pump compresscor operation at outdoor temperatures
below D°F are neither desirable nor advantageous. in
terms of efficiency. Since most equipment at time of
manufacture is not designated for any specific des-
tination 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. . ‘ C '

NOTE: Maximum amount of electric heat which can be
operated in conjunction. with the compressor
during heating mode is 10Kw on 1 phase and 12Kw
on 3 phase, The balance of the electric heat
can be operated only during compressor cut off
or emergency heat mode. ‘.

~OMPRESSOR 'CUT~OFF AND OUTDOOR THERMCSTAT WIRING

Unit 24¥ Terminal 8leck

POOOEOOO

&

/b_--__u__..___uu

S Qutdaer thermostat
used as Compressor
cutsff

-

HEAT ANTICIPATION

Bath of the thermostats shown below have a fixed heat
anticipator for stage 1 with no adjustment required.

Stage ? has an adjustable anticipator for the W2 connection
and fixed for the N3 connection. Both the W2 and W3
circuits are controlled by the stage Z bulb., The anly heat
anticipator that needs to be checked is stay® 2 and it
should be set to match the load carried by the W2 circuit.
The normal factory wiring provides for only’one electric
heat contactor ta bte controlled by W2, and the anticipator
should be set at .40A&, If special field wiring is done,

it is best to actually measure the load but a good rule is
.40A for each heat contacter controlled by WZ.

WALL THERMOSTAT AND SUBBASE COMBINATICNS

Group| Thermostat | Subbase Predominant Feature
A | B403-027 8404-009 | Heat or Cool A\
(T874R1129} (Q674L1181) | No Auto P
B £403-018 8404-010 Automatic Heat-Cool /)
{T874N1024) | (Q674F1261) Changeaver Po;ition‘

[ﬁg No automatic changeover positionw-must manually
place in heat or cocl. Reversing valve remains
energized at all times system switch is in heat
position (except during defrost cycle). No:
pressure equalization noise when thermostat is

satlsfied on either heating or cooling.

ZES Allows thermostat to. contrel both heating aad
cooling operation when set in "AUTQ" position.
Reversing valve de-energizss at end of each
PON" heating cyele.

IMPORTANT NOTE: Both thermostat and subbase com-
Bifations Shown abave incorporate the folloawing"
features; Man-Auto fan switch, Qff-Heat-Cool-Em.
Heat Switch, and two {2) indicater lamps——ane- for
emergency heat and one for compressor malfunction.

THERMOSTAT INDICATOR LAMPS

The red lamp marked "BM.HT." comes on and stays on
whenever the system switch is placed in the Cm. Ht.
position. The green lanmp marked "check" will come
on if there is any problem that prevents the com-
presssr from running when it is suppesed to be.

EMERGENCY HEAT POSITION

s

The operator of the eguipment must.manually place the

sKstem switch in this position. This is done when

there is a known problem with the outdoor section, or

when the green ''check" lamp comes on indicating a

problem. .

DEFROST CYCLE

The defrost cycle ls controlled by time and temperature,
The 240 volt timer motor runs-all the time the compressor
is in operatlen, When the outdoor temperature is in the
lower 40°F temperature range or colder, the outdoor coil
temperature is 32°F or below. This temperature is sensed
by the defrost thermostat mounted near the bottom of the
outdoor coll on a.return bend, The defrost thermostat
closes at approximately 32°R, Every 60 (or 30} minutes
that the compressor is running, contacts 3-3 close far

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

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

During the defrost mode, the refrigerant cycle switches
back to the cooling cycle, the cutdoor moter stops,
electric heaters are energized, and bet gas passing
through the outdoor coil melts any aceymulated frost.
When the temperzture Tises to spproximately S7°F, the
defrost thermostat opens, de-energizing the defrost
relay and returning the system to heawing operation.

1f some abnormal or temporary cendition such as a high
wind causes the heat pump to have a prolonged defrost
cycle, contacts 3-3 of the defrost timer will open
after 7 minutes and restove the system to heating
operations automatically.

There are two time settings on the defrost timer—

30 minutes and 60 minutes. Most models are Shipped

wired on the 60 minute setting For greatest operating

economy. If special circumstances require a change o
to the shorter time, remove wire connected to terminal g
5/60 and Teconnect to termimal S5/30. (

There- is a manual advance knob located 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 waiting for time to olapse,

DEFROST TIMER WIRING

NOTE:..All 'models "are connected to 5/60 terminal:® =~ -
(60 minute}. Any model can be changed from &0
minutes to.30 minutes by unplugging from §/60
terminal and recennecting to 5/30 terminal as

“ghgwn by dotted line.




SERVICE HINTS

1. Ceution homeowner to maintein clean air filters
" at .ell times, Also, not to needlessly close off
supply &nd return alr reglsters. 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 out -
side temperature may cause a nuisance trip of the

manual Teset high pressure switch. o

3, The heat .pump wall thermostats perform multiple
functions, BEe sure that all function switches are
correctly set for the desired operating mode be-
fore 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,  DPeriodic cleaning of the outdoor coil to permit

full and unrestricted airflow circulation is
essential,

IMPORTANT INSTALLER NOTES:

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

REFRIGERANT CHARGE

The correct system R-22 charge is shown on the unjt
rating plate. Optimum unit performance will occur .
with a refrigerant charge resulting in a suction

line temperatuge (6" from compressor) as shown in the
following table: -

Rated 95°F 0,D. 82°F 0.D. :

Model. | Airfilow . | Temperature i Temperature [ .. _ ..
H3D 1100 73 - 75 77 - 789
l--;i'msa 1100 69 - 71 14 - 76

The above suction line temperatures arc based upon
8D°F dry bulb/67°F wet bulb {50% R.H.) temperature
and rated airflow across the evaporator during
cooling cycle.

RATED CFM AND E.S.P. (Wet Coil—Cooling)

Rated Rated Recommended
Model . .j.. .. CFM. .E.S8.P,. ;&;;i;gw R;nge
MH30 1100 .50 1025 -7 1250
MH36 1100 .50 1025 - 1260

CRANKCASE HEATERS

All units are provided with some form of compressor
crankcase heat. Some single phase units utilize the
compressor motor start winding in series with &
pertion of the run capacitor to generate heat within
the compressor shell to prevent liquid refrigerant
migration, N
Some three phase units utilize a wraparound type of
crankcase heater that warms the compressor oil from
the outside, :

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

Some form of crankcase heat is essential to prevent
liquid refrigerant from migrating to the compresser,
causing oil puinp 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 follewing decal is affixed to all outdoor units
detailing start-up procedure. This is very important.
Please read carefully. .

IMPORTANT

THESE PROCEDURES MUST 8E
FOLLOWEQ AT IN{TIAL STARY-UP
AND AT ANY TIME POWER MAS
SEEM REMOVED FOA 12 HOURS
QR LONGER,

TO FPAEVENT COMPRESSOR DAMAGE
WHICH MAY RESULT FROM THE PRES.
ENGE OF LIQUID ACFRIGERANT i THE
COMFRESSOR CRANRCASE

1. MAKE CERTAIN THE ROOM THEMMO-
STAY 1§ W YHE "OFF" POSITION [THE
COMPARESSORIENGT 10 OPERATE),

2. APPLY POWER BY CLOSING THE 8Y5.
TEM DISCONNECT SWITCH THIS ENER.
GIZES THE COMPRESSDA HEAIER
WHICH EVAPORATES YHE LQUID RE-

- . FRIGERANT iN THE CRANKTASE.

3 ALLOW 4 HOURS OR 80 MINUTES FER
POUND OF REFRIGERANT ™ THE SY5-
TEM AS NOTED ON THE uniT RATING
PLATE, WHIGHEVER IS GREATER.

4. AFTER PROPERALY FLAPSED TIME THE
THEFMOSTAT WAY BE SET YO OPER-
THE COMPRESSOR

S EXCEPT AS REGUIAED FODR SARETY
WHILE SERVICING — [0 ROT OPEN
d i NEGT SWTCH.

7561085
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