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Split Air Conditioner General Information

Split Air Conditioner Model Nomenclature Table 1 — Dimensions
- " H"
HAC 38 31 - XXX Model No. Wadth Depth Height
HAC181
Customized Unit Code HAC241 d 15‘ il
HAC01
a8 17 i
Electrical Charcteristics HACG1
D - 2407220-80-1 HACA21
E - 220/200-50-3 HACAa1 5 15" T
F - 418/380-80-3 HACB01
G - Z20/200-50-1
Modification Code -
Capacity - 2-Ton or
Approx. 38,000 BTU
Bashc Model Number

Figure 1
Table 2— Rated CFM and Air Flow Data (Wet Coll — Cooling)
Condensing Evapoiator Ratad AJrflow Hotor Recomoended Syxtem
Unit Model Coll Madel Pressun Drop Rated Speed Alr Flow Orfice
Number Numbes Cr H20 (D ESP D Tap Range Raquired
AOAEA 850 15 50- 715 52 %
HAC181 S24AS-A 850 2 55 - 715 052 X
BC24B 850 35 Med 550- 715 052 %
ANAS-A B0D kT 00 - 910 o5 %
HAC241 S24A5-A 780 0 880 - 890 05
BC2MB 750 2 High 700 - 910 0 %
S AJBASA 1,000 X 8- 1175 06 *
BC39B 1,000 30 Low 850 - 1,175 083 X
HAC1 ATTASA 1,100 18 - 1,20 060 %
BC39B 1,100 vif High 720 1,220 08 X
PAZASA 1400 i . yiy;:}
HACA21 ASBAS-A 1,500 » 1,250 - 1,625 am %
BC30B 1,200 15 High 1020- 1,320 om
BCA0B 1,500 38 Low 1,250 - 1,625 0B
Hacat AMHASA 1.700 ) 1,450 - 1,675 ® %
BCE0B 1,700 25 Low 1,450 - 1,875 081 &
- METAS-A 1,760 1] 1,500 - 1550 i:7]
BCB0B 1,800 28 High 1,505 - 1,875 02

(D Mezsured acroas the mpora;r coil Basembly, including drain pan.
(D Extamal static pressure available for the duct system — supply and return, Al biowe? colts have muli-speed metons, and velue shown i 8l the recommended rated speexd, Coneuk specification
air flow charts with the biower coi units for complets information at other speeds. ’

* IMPORTANT INFORMATION:
Proper sized orifice Is nat actory installed in indoor saction. Proper orifice site i shipped with outdoor unit packaged with its installation instructions for indoor sections [ed on this page. The
orifice musl be repleced with the proper system orifice shown above in Table 2.

For other evaponsior coil models nat listed, sse indoor coif instakation imstructions for proper orifice information.



Tablae 3 — Specifications

MODELS
Elecircal Rating (S0HZAPh)

HAG191-D

HACH1-D

2400220-1

2402201

2407220-1 220/200-1

HACA21F

168 - 254

198 - 254

98- 254 180 - 242

4153003

12
14

16

17 2

M2 - 458
11

(T Delay Fuse Mandmum o Circuit Breaker

14

12 10

14

Total Unit Amps

=

Conlrol Crcuit

128

14.9 21.2

3

COMPRESSOR

VKD

a1

Volts

Ruted Load Amps

i rai

Branch Circuit Selection Current

11.3

13.4 19.7 215 133

Lock Rofor Amps

11.3
5.0

137 2t BT 47

Crankcase Hoat

8.7 108.0 16.0 92,0

FAN MOTOR AND CONDENSER

Immetsion Typa

Fan Motor — HP § RPM

Fan Miotof — AMpe

4-82

Fan — Diameter { CFM

15

SWEAT CONNECT SYSTEM

m‘-iﬁiﬁ

Suction Line

Liquid Line Size I i

L7 K73 b

Factry Charge R-22 (z. 730z,

SHIPPING WEIGHT — Lbs.

oz, 96 oz,

@ T75*C copper wire size

180 180 120

@ Maximum time delay fuse or HACR typs circuit breaker
@ For high voitege control circuit options comt factory

Table 3 — Specifications (continued)

MODELS
Electrical Rating (SCHZIVIPH)

HACAS1-E

HACAS1F

HACK0IF

Operating Voltage Range

2200200- 1

#15/380-3

5

Minimwm Circuit Ampacity

180 - 220

180 - 242

M2 - 456 180 -

B
g
B

415/380-3

“{1 Finld Wice Size

M2 - 4%

@ Dwlay Fuss Meximum or Circuit Breaker

10

L

Total Unit Amps

Control Chrcult

58

16.0

COMPRESSOR

10.3

Violts

LANIR]

Feated Load Amps

415980

Branch Circut Selection Current

24.4

145

Tock Rotor Amps

T 258

17.3

10.2

Crankcase Heat

138

106

FAN MOTOR AND CONDENSER

Fan Mober — HP / RPM

Fan Motor — Ampa

Fan — Diarmwier

SWEAT CONNECT SYSTEM

Suction Line Size ID

Liquid Line Size 10

78

e

Faciory Charge R-22 0z

155 oz.

155 oz

SHIPPING WEIGHT — Lbs.
@ 75* C copper wirs size

LEEE

@ Madmum time delay fuse or HACR type circull breaker
@ For high voitage control circuit options comht factory



Application and Location

General

These instructions explain the recommended method to install the
air cooled remote type condensing unit, Lhe interconnecting
refrigerant tubing and the electrical wiring connections Lo the unit.

The condensing units are to be used in conjunctlion with the
maiching evaporator coils or evaporalor blower units for comfort
cooling applicalions as shown in Lhe specification sheet.

These instructions and any instructions packaged with any separale
equipment required Lo make up the entire air conditioning systemn
should be carefully read before beginning Lhe installation. Note
particularly “Starting Procedure” and any lags and/or labels
attached to the equipment.

While these instructions are intended as a general recommended
guide, they do not supersede any national and/or local eodes in any
way. Authonties having jurisdiction should be consulted before the
instailation is made.

Shipping Damage

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

Application

Size of unit for a proposed installation should be based on hest loss
calcuiation and air duct sizing made according to methods of Air
Conditioning Contractors of America. The air duct should be
installed in accordance with Lhe Standards of the Nationa] Fire
Proteclion Association for the Installation of Air Conditioning and
Ventilating Systems of Other Than Residence Type, NFPA No.
90A, and Residence Type Warm Air Heating and Air Conditicning
Systems, NFPA 90B. Where local regulalions are st a variance
with instructions, installer should adhere to jocal codes,

A WY

FTEE S S S S S

Pl Il }’/ VTV Ay
i Frwa i

N
N

NN
AN

e

N

L3

.

{000

B ) owecrion oF
AIRTLON

b

R T T L L
R

NN, RS
AN NN RN

B.000

WIN. 48000
HIN.

NRSOWRNONNN,
NN ONNN NN

~

TUBING AND
WIRING

&

5.000 WIN.
a2 WY

G LA SIS AL S S
[ rts 200 7 0 it 22
, Z . A

T
X

~

A
Z
~

NONNS
SN

b
3

Figure 2 — Installation Clearance

The condensing unit is designed Lo be located outside with free and
unobstructed condenser air inlet and discharge. It must also permit
access for service and installation. Condenser air enters the coil
and discharges. Refrigerant and electrical connections are made
from the rear of the unit &s shown m Figure 2 with electrical
SETViCE ACCEeSS.

Mounting Unit Outside on Slab

A solid level base or platform, capable lo support Lhe unit’s weight,
must be set at the outdoor unit predetermined location. The base
should be at least 2-inches larger than Lthe base dimensions of the
unit and at least 2-inches higher than surrounding grade level. The
required upit minimum installed clearances must be maintained as
called out in Figure 2 when locating and setting the base.

Remove Lhe unit from its shipping carton and positien the unit on
the prepared base or platform.

Do not attach the unit or its base Lo the building structure to avoid
the transmnission of noise into the occupied area.

NOTE: These units employ intemally sprung compressors;
therefore, it is nol necessary Lo remove or loosen the base
mounting bolts on the compressor prior Lo operation.

Consideration should be given Lo the electrical and tubing
connections when placing the unit to avoid unnecessary bends or
length of matenal.

Important Installer Note

For improved stari-up performance, wash the indoor coil with a
dishwaler detergent.

Installation Refrigerant Tubing

The information that follows on installing refrigerant tubing and for
changing the system orifice (if required) covers applications listed
in the front of this mstallation instruction only. Although other
indoor units may be of similar construction, the installation
instructions for these units should be consulted for proper
installation of those units prior to installation.

This information is provided for the field serviec personnel to
install refrigerant tubing in compliance with Section 608 of Title
V1 National Recycling and Emission Reduction Program for the
U.S. Clean Air Act effective July I, 1992,

Consult manual 2100-002 on procedure for jeak lest —
evacualion — charging before installation refrigerant tubing Lhat
requires amy refrigerant recovery or system evacuation. Manual
2100-002 is included wilh the unit installation instruction package
when shipped from the factory.



Figure 3 — Installing Refrigerant Tubing

Sweat Style Tubing Connections: Sweat
Indoor Unit and Sweat Outdoor Unit

Use only refrigeration grade (dehydrated and sealed) copper tubing,
Care must be taken Lo insure that the tubing is kept elean and dry
before and during instailation. Do not remove the plugs from the
tubing ends, coil connections or base valves until the connection is
ready Lo be brazed,

The suction line must be insulated with a minimum of 3/8"
Armaflex or equivalent before cutting and making conneclions.

Step 1. Being careful not to kink, route both the suction line and
liquid line between the indoor unit and outdoor unit. Use
a tubing bender to make any necessary bends in tubing.
When necessary to bend the insulated tube suction line,
cut Lhe insulation around its circumference at a distance
far enough beyond Lhe point of the bend so as {o clear the
tubing bender. Slip the insulation back together and vapor
sea] the joint with tape. Coil any excess tubing in a
herizonial place with the slope of the tubing toward the
condensing unit.

A CAUTION

1. Be careful not to tear the insulation when pushing it
through hole in masonry or frame walls.

2. When scaling the tube opening in house wall, use a
soft material to prevent tube damage and vibration
ransmission.

3. Avoid excessive bending in any one place Lo avoid
kinking.

Step2.  The tubing ends should be cut square. Make sure it is
round and free of burrs at Lhe connecting ends. Clean
the tubing to prevent contaminants from entering the

syslem.

NOTE: Do not braze line to units! If orifice needs to be

changed, change out orifice firat.

If the orifice does not have Lo be changed, skip the
instructions outlined further in Step 3 and proceed to

Siep 8.

Disassemble Flow Control Assembly by turning

body hex.

If existing orifice has not dropped out of the body when
disassembled, remove by using a pin or paper clip.
Duscard this original orifice.

Step 3.

Step 4.

Step 5.  Insert proper sized orifice fully into the flow control
body with rounded “bullet” nose towards the unit as
shown. Insure Lhe orifice stays inserted in body before
connecting mating half. See chart in the outdoor unit

installation instructions for proper size.

A CAUTION

Be sure there is no dirl introduced into the flow control —
orifice assembly. Be sure and install the orifice with the
bullet nose pointing in the proper direction as shown in
Figure 4. Failure to do so will result in improper

operation.
Flow control

§ Oriflca ey
Sweat Mounting flanges
E = |

ey

— auuetln::;

Coupiing iyle Maie fow control
housing half
Figure 4 — Fiow Control Assem Fleld Orifice

Replacement Ins
Step 6.  Thread assembly halves together by hand (o insure
proper mating of threads and tighten until bodies
“bottom” or a definite resislance is felt.

Step 7.  Using a marker pen of ink pen, mark a line lengthwise
from the union nut to the bulkhead. Then tighten an
additional 1/6 tumn (or 1 hex flat). The misalignment of
the line will show the amount Lhe assembly has been
lightened, This final 1/6 turn is necessary to insure the

formation of the leakproof joint.
Wrap a wet rag around the copper stub before brazing.

Flux the copper tube and insert into the stub. Braze the
joint using an alloy of silver or copper and phosphorus
with & melting temperature above 1,100 @ F for copper
to copper joints. The phozphorus will act as a flux,
therefore, no flux will be required.

Step 8.
Step 9.

A copper-silver alloy with s high silver conient should
be used when iron or steel material is involved in the
joint. These alioys require the use of silver solder flux.
Alloys containing phosphorus should nol be used with
iron or steel. Phosphorus reacts with the iron, forming
iron phosphate which is extremely briitle.



A CAUTION

1. Brazing alloys wilh a meliting lemperature below

700 @ F should not be used. 2. Lead-tin or tin-antimony
solders should not be used due (o their low melting point
and necessity for corrosive [luxes, To further prevent the
formation of copper oxide inside the tubing, dry nitrogen
may be purged through Lhe refrigerant sysiem during
brazing.

in tubing. When necessary to bend the insulated tube
suction line, cut the insulation around its circumlerence
at a distance far enough beyond Lhe point of the bend so
as 1o clear the tubing bender. Ship Lhe insulation back
together and vapor seal the joint with tape. Coil any
excess tubing in a horizontal place with the slope of the
tubing toward the condensing umt.

A CAUTION

A WARNING

Never purge or pressurize a system wilh oxygen. An
explosion and fire will result.

Step 10.  Afier brazing, quench wilh wel rag to cool the joint and
remove any flux residue.

Step 11. Leak test all connections using an electronic leak
detector or a halide lorch.

Step 12.  Evacuale suction line, liquid line and indoor unit
through cutdoor unit hase valves.

Step 13.  Open both Lhe suction and liquid base velves to the fully

open position. Refer to seclion later in installation
instructions for details on setting proper system charge.

Table 4 — Tubing Chart

Bamic Refrigerant Line FL
Condensing T-2 1] .'NMLLITW_.
n

Unit Model u Liquid Suction  Liquid Sucton
HAC181 14 L 114 Ly Ly ¥
HAC241 ko 58 w W w g
HAC3D1 wr L w W w "
HACH! " 58" w w Hr b
HACA21 k) ko " " \r kL3
HACA81 w i w e wr -1
HACEM " L am" Liia I 1-1/8"

Field Fabricated Tubing Connections: Quick
Connect Indoor Unit and Sweat Outdoor Unit
Using CTO Kit

Use enly refrigeration grade (dehydrated and sealed) copper tubing.
Care musl be (aken to insure that the tubing is kept clean and dry
before and during installation. Do not remove the plugs from the
tubing ends, coil conneclions or base valves until Lhe connection is
ready to be brazed.

The suction line must be insulated with & minimum of 3/8"
Amaflex or equivalent before cutting and making connecuons.

Step 1.  Being careful not to kink, roule both the suction line
and liquid line between the indoor unit and outdoor

unit. Use a tubing bender to make any necessary bends

1. Be careful not Lo tear the insulalion when pushing it
through hole in masonry or frame walls. 2. When sealing
the tube opening in house wall, use a soft material to
prevent tube damage and vibration transmission. 3. Aveid
excessive bending in any one place to avoid kinking,

Step2.  The tubing ends should be cut square. Make sure it is
round and free of burrs at the connecting ends. Clean
the tubing Lo prevent contaminants from entering the

sysiem.

NOTE: Do not makz any-tubing connection at indoor unit at this
time. Make all brazing of joints and evacuate both suclion

and liquid line first.
Step 3.  Wrap a wet rag around the copper stub before brazing.
Step 4.  Flux the copper tube and insert into the stub. Braze the

joint using an alloy of silver or copper and phosphorus
wilh a melting temperature above 1,100 @ F for copper
Lo copper joints. The phosphorus will act as a flux,
therefore, no flux will be required.

A copper-silver alloy with a high silver content should
be used when iron or steel material is involved in the
joint. These alloys require the use of silver solder flux.
Alloys containing phosphorus should not be used with
iron or steel. Phosphorus reacts with iron, forming iron
phosphate which is extremely brittle.

To further prevent the formation of copper oxide inside
the tubing, dry nitrogen may be purged (hrough the
refrigerant system during brazing,

A CAUTION

1. Brazing alloys with a melting temperature below

700 @ F should not be used. 2. Lead-tin or tin-antimony
solders should not be used due Lo Lheir low melting point
and necessity [or corrosive fluxes.

A WARNING

Never purge or pressurize a sysiem with oxygen. An
explosion and fire will result,




Step 8.
Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

After brazing, quench with wet rag Lo coot the joint and
remnove any flux residue.

Leak test all connections using an electronic leak
detector or a halide torch.

Evacuate suction line and liquid line through outdoor
unit base valves.

If orifice does not have to be changed, skip the
instructions outlined further in Step 8 and proceed to
Step 15.

Recover charge from Lhe indoor unit.

A. Connect Lhe suction line only lo Lhe indoor unit as
outlined in Steps 15, 16 and 17.

B. Recover indoor unit and suction line unit charge
through service port located on outdoor unit base
valve.

Disassemble Flow Control Assembly by turning
body hex.

If existing orifice has not dropped out of the body when
disassembled, remove by using & pin or paper clip.
Discard this onginal orifice.

Insert proper sized orifice fully into the flow control

body with rounded “bullet” nose towards the unit as
shown. Insure the orifice stays inseried in body before

Step 16.

Lubricale male half diaphragm and synthetic rubber
seal with refrigerant oil. Thread coupling halves
together by hand lo insure proper mating of threads. Be
sure (o hold the coupling firmly to prevent movement of
the coupling and tubing. Failure io do so could tear out
the diaphragm causing a blockage of the system. Use
proper size wrenches (on coupling body hex and on
union nut) and tighten until coupling bodies “botlorn™
or & definile resislance is felt.

A CAUTION

Step 17.

Alfter starting to tighten up the fitling, never try o back it
off ar take it apart.

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

Table § — Couplings

connecting mating half. See chart in (he outdoor unit Coupling Size Feet Pounds
installation instructions for proper size. 8 10-12
-10 Xi-45
-1 B4
A\ CAUTION & e
Be sure there is no dirt introduced into the flow control — . . .
orifice ﬂsmbly. Be sure and install the orifice with the Step 18. Leak teat all m'lwuoﬂs using an electronic leak
bullet nose pointing in the proper direction as shown in detector or a halide torch.
Figure 4. Failure to do so will result in improper Step 19. When tubing is inslalled in attics or drop ceilings,
operation. insulale the couplings on the larger tube thoroughly
with 3/8" wall thickness, closed cell sponge tube
insulation or equivalent. Failure o insulate will result in
Step 12. Thread assembly halves together by band to insure water damage (o ceiling since the fitting will “sweat™
proper maling of threads and tighten unti! bodies and drop waler on the ceiling.
“bottom™ or a definile resistance is felt. Step 20. Open both the suction and liquid base valves to the fully

Step 13.

Siep 14,

Step 15.

Using a marker pen or ink pen, mark a line lengthwise
from the union rut to the bulkhead. Then tighten an
additional 1/6 turn (or 1 hex flat). The misalignment of
the line will show the amount the assembly has been.
tightened. This final 1/6 turn is necessary to insure the
formation of the leakproof joint,

Evacuale the suction line and indoor unit through the
outdoor unit base valve before connecting all other
tubing. Refer to section later in installation instrustions
for details on setting Lhe proper refrigerant charge.

Remove (remaining) protector caps and plugs (if orifice
was changed). Inspect fitlings and if necessary carefully
wipe coupling seats and threaded surfaces with a clean
cloth to prevent the inclusion of dirt or any foreign
matenal in Lthe system.

open position. Refer to section later in inslallation
instructions for details on setling proper systemn charge.



Wiring Instructions

~ General

All wiring must be installed in accordance with the National
Electrical Code and local codes. In Canada, all winng must be
installed in accordance with the Canadian Electrical Code and in
accordance with the regulations of the authorities having
jurisdiction. Power supply voltage must conform to the vollage
shown on the unit serial plate. A wiring diagram of (he unit is
attached to the inside of Lhe electrical cover. The power supply
shall be sized and fused according to the specifications supplied.
A ground lug is supplied in the control compartment for
equipment ground.

The unit reting plate lists a “Maximum Time Delay Fuse” or
“HACR Type” circuit breaker that is to be used with the
equipment. The correct size must be used for proper circuit
protection and also to assure that there will be no nuisance tripping
due to (he momentary high starting current of the compressor
motor.

Control Circuit Wiring

For split systems, the minimum contrel circuit wiring gauge
needed to insure proper operation of all controls in both indoor and
outdoor units will depend on two [aclors. '

1. The rated ¥ A of the conirol circuit transformer.

From Table 7, minimum of 18 gauge wire should be used in the
control circuit wiring.

For control cirenit ransformers rated other then those listed, use
the next lower rated transformer listed.

Example: 1. Conlrol circuit transformer rated at 55VA.

There are two (2) separate contro} diagrams for fossi] fuel farnaces
wilh air conditioners,

Control diagrams for the varicus circuits which could be

encountered with biower coils can be found in the mstallation
instructions of the blower coil.

Table T — Control Diagram

Gas Fumnace Ol Fursace
Systam Control Diagrem Cowtrol Diagram
All Modeis 4001-100 4001-10%
Wall Thermostats

The following wail thermostats and subbases shouid be used as
indicated, depending on the application.

Table 8 — Wall Thermosiat and Subbase Combinations

2. The maximum total distance of the contrel circuit wiring. (This Part No. ModeiNo.  Description
is Lhe distance between Lhe wall thermoslat to the indoor umit 8403-002 TaTF3IL Thermastat — 1 $ty. Heal, Ad]. Hester, Mercury
plus he dislance between he indoor unit to the outdoor unit.) BALODS  QSMAIZD  Ome— 51'::: Hesat-Off-Cool
The follo.wing ta})l.e shoulc} be used to determine proper gauge of 43008  IDS1-605 Thermostat — 1 :l; Cool, Syetern wOIf Sw. Snap Action
control circuit wiring required. —s WMW. - S‘ul Ty
M3  FEE318 S Heat Of.Coo
Table § — Control Circult Wirlng Fan: Auto-On
atod Y of ; ] lltlm.n'l':i o 01e reracioon et 1m?2w,mmj.m
Trsomer FIA g v ing n Fert BMOLOZ  QEmaatpgy RS Syt HeakA Cod
Fan: Autnr-Om
2 gauge - 65
18 pauge - 80
@ 18 16 gauge - 145
14 gauge - 230
20 gauge - 45
18 gauge - 60
50 21 16 gauge - 100
14 gauge - 180
12 gauge - 2350
20 gauge - 40
18 gauge - 55
-] 27 16 gauge - B5
14 pauge - 135
12 gauge - 210

Example: 1. Control circuit transformer rated at 40VA.
2. Maximum total distance of conirol circuit wiring
85 feet.
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Optional Controls

ferminal block

CMA~4 high and low pressure control assembly
CMA-11 duml presaure and low ambient fan cycling control eesembly

Figure § — Component Mounting Location

10

Installation Instructions — CMA-1

Disconnect all power to umit. Remove control panel cover.

Step 1.
Step 2.

Step 3.

Step 5.

Step 6.

Step 7.

Mount lockout relay in position shown in Figure 5.

Dhsconnect yellow low voliage (Y) wire at compressor
contactor coil or (Y1) at optiona]l CMA-5 and reconnect
to terminal #4 of the lockout relay.

Connect yellow wire from terminal #3 of the lockout
relay to the (Y) terminal of the compressor conlaclor
coil or (Y1) at optional CMA-5. This is the lerminsl
thet the wire was removed from in Step 2.

Roule high (red) pressure switch wires up through the
bushing in the bottom of the control panel. Connect (he
high pressure switch wires between terminal #5 of the
lockout relay and the (Y) terminal of the compressor
contactor coil or (Y1) at optional CMA-5,

Remove service port cap on the discharge line. Install
the high pressure switch on the discharge line with the
flare tee adapter that is brazed (o the high pressure
switch, Check for pressure at (he flare tee dill valves
after installation to insure thet the dill velve in the unit
service port was depressed by the flare tee conneclor.
Check for leaks at the flare tee connectors. Replace
service part cap on the flare tee service port and tighten.

Recheck wiring. See Figure 6. Check for proper
operation of the unit by energizing in cooling mode for
at least 5 minutes. The unit should not go into lockout.

Replace all panels and covers. This completes
installation,

CPTIONAL TINE
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Figure 8 — Installation nstructions for

CMA-1 High Pressure Control



Installation instructions — CMA-2
Disconnect all power to unit. Remove control panel cover.

Step1.  Snap control assembly into control panel as shown in
Figure 5.

Step2.  Disconnect yellow low voltage (Y) wire at compressor
contactor coil or (Y1) at optional CMA-5 and reconnect
to terminal #4 of the lockout relay,

Step3.  Connect yellow wire from lerminal #3 of the low
pressure bypass TDR to the (Y) terminal of the
compressor contactor coil or (Y1) at optianal CMA-5.
This is the terminal that the wire was removed from in
Step 2.

Stepd.  Connect the black wire from terminal H of the low
pressure bypass TDR to the common (C) side of the
compressor contactor coil.

Step S.  Route low (blue) pressure switch wires up through the
bushing in the botlom of the control panel. Connect low
pressure swilch wires between terminals #1 and #3 of
the low pressure bypass TDR.

Step 6.  Remowe service porl caps on the suction line. Install the
low pressure swilch on the suction line with the flare tee
adapter that is brazed to the low pressure switch.

Check for pressure at the flare tee dill valves after
installation to insure that the dill valve in the unit
service porl was depressed by the flare tee connector,
Check for leaks at the flare lee connectors. Replace
service port caps on the flare tee service ports and
tighten.

Step 7.  Recheck wiring. See Figure 7. Check for proper
operation of the unit by energizing in heating or cooling
mode for at least 5 minutes. The unit should not go into
lockout. )

Step8  Replace all panels and covers. This completes

installation.
100K oyt LOW PRISSURE  OPTIONAL 78
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Figure 7 — Installation Instructions for
CMA-2 Low Pressure Control

Installation Instructions — CMA-4
Disconnect all power to unit. Remove control panel cover.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Siep 6.

Step 7.

Step 8.

Step 9.

Step 10.

Snap control assembly into control panel as shown in
Figure 5.

Dhscornect yellow low voltage (Y} wire at compressor
contactor coil or (Y1) at optional CMA-5 and reconnect
10 lerminal #4 of the lockout relay.

Connect yellow wire from lerminal 43 of the low
pressure bypass TDR to the (Y) terminal of the
compressor contactor coil or (Y1) at optional CMA-5,
This is the terminal that the wire was removed from in
Step 2.

Connect the black wire from terminal H of the low
pressure bypass TDR to the common (C) side of the
compressor contaclor coil.

Roule high (red) and low (blue) pressure control wires
up through the bushing in the bottam of the control
panel. Connect low pressure control wires between
terminals #1 and #3 of the low pressure bypass TDR.

Connect the high pressure control wires between
terminal #5 of the lockout relay and terminal #1 of the
low pressure bypass TDR.

Remove service port caps on both the suction and
discharge lines. Install the high pressure control on the
discharge line with the flare tee adapter that is brazed
10 the high pressure switch. Install the low pressure
control on the suetion line. Check for pressure at the
flare tee dill valves afler installation to insure that the
dill valve in the unit service port was depressed by the
flare tee connector. Check for leaks at the flare lee
connectors. Replace service port caps on the flare tee
service ports and lighten,

Recheck wiring. Refer 1o Figure 8. Check for proper

operation of the unit by energizing in heating or cooling
mode for at least 5 mnmutes. The unit should not go into
lockout.

Apply “This unit equipped with CMA 4 control
module” label 10 inside of inner control panel cover
above wiring diagram. Leave these instructions in
the unit.

Replace all panels and covers. This compietes
installation.
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Figure 8 — installation Instructions for

CMA-4 High and Low Pressure Control
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Installation Instructions — CMA-6
Disconnect all power to the unit. Remove control panel cover.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

T e

Mount compressor TDR in position shown in Figure 5
with screw provided,

Disconnect yellow low vollage (Y) wire at the
compresser conlactor coil and reconnect to the Y1 or #3
terminal of the TDR.

Connect yellow wire from terminal (Y) of the TDR to
the (Y) terminal of the compressor conlactor coil. This
is the terminal that the wire was removed from in
Step 2.

Recheck wiring. Refer to Figure 9. Energize unit.
Compressor should start. Remove power and reapply.
Compressor should not start until the 5 minute time
delay has expired.

Apply “This unit equipped with CMA-5 control
module” label to inside of the inner control panel cover
above wiring diagram.

Replace all panels and covers. This completes
installation.

TIME DELAY
RELAY m?ﬁ:ﬂ

] B

19§

Figure 9 — Instailation Instructions for

12

CMA-5 Compressor Time Delay Relay

Installation Instructions — CMA-6

Disconnect all power to unit. Remove control pane! inner and
OUteT COVET.

Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Mount lemminal block in position shown in Figure 5.

Disconnect black high vollage cutdoor motor Jead from
compressor conlactor and reconnect Lo terminal block.

Route low ambient control wires up through the
bushing in the bottom of the control panel. Connect the
low ambient control wires between the terminal block
and T2 of the compressor conlactor.

Remove service port cap on discharge line, Install the
low ambient control on the discharge line with the flare
tee adapter that is brazed o the low ambient control,
Check for pressure at the flare tee dill valve afler
instailation Lo insure that the dill valve in the unit
service port was depressed by the flare tee connector.
Check for leaks at the flare tee connectors, Replace
service port cap on Lhe flare tee service port and tighlen.

Recheck wiring. See Figure 10. Check for proper
opemation of the umit by energizing in cooling mode.
The condenser fan motor should not run until the
discharge pressure has exceeded 300 PSI. Should the
discherge pressure fall below 200 PSI while running,
the condenser fan motor will de-energize until the head
pressure builds 1o 300 PSL

Apply “This unit equipped with CMA-6 control
module” label (o the inside of Lhe control panel cover
above the wiring diagramns.

Replace all panels and covers. This completes
instaliation.
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Figure 10 — Installation Instructions for

CMA-6 Low Ambient Fan Cycling Control



Installation Instructions — CMA-11

Disconnect all power to unit. Remove control panel inner cover.

Step 1.

Step 2,

Step 3.

Step 4.

Step 8.

Step 6.
Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12

Snap control assembly into contrel panel as shown in
Figure 5.

Disconnect yellow low voltage (Y) wire at compressor
contacior coil or (Y1) at optional CMA-5 and reconnect
to terminal #4 of the lockout relay.

Connect the black wire from terminal H of the low
pressure bypass TDR to Lhe common (C) side of the
compressor contaclor coil.

Connect yellow wire from terminal #1 or (Y) of the low
pressure bypass relay o the (Y) terminal of the
compressor contactor coil or (Y1) at optional CMA-5,
This is the terminal that the wire was removed from in
Step 2.

Route high (red) and low (blue) pressure switch wires
up through the bushing in the bottom of the control
panel. Connect the high pressure switch wires between
lerminal #5 of the lockout relay and termina) #1 of the
low pressure bypass TDR.

Connect low pressure switch wires between terminals
#1 and 43 of the low pressure bypass TDR.

Disconnect black high voltage outdoor motor lead from
compressor conlacior and reconnect to lerminal block.

Routc low ambient control wires up through the
bushing in the bottom of the control panel. Connect the
low ambient control wires between the lerminal block
and T2 of the compressor conlaclor.

Remove service port caps on both the suction and
discharge lines. Instzall the high pressure switch and low
ambient contro{ on the discharge line with the flare tee
adapler that is brazed to the controls. Install the low
pressure switch on the suction line. Check for pressure
at the flare tee dill valves afier installation 10 insure that
the dill valve in the unit service port was depressed by
the flare tee connector. Check for leaks at the flare tee
connectors. Replace service port caps on the flare tee
service poris and tighten,

Recheck wiring. Refer to Figure 11. Energize unit in
first siage cooling. Compressor should start. Run the
unit for at least 5 minutes. The unit should not go into
lockout. The condenser fan motor should net run until
the discharge pressure has exceeded 300 PSL. Should
the discharge pressure fall below 200 PSI while
running, the condenser fan motor will de-energize until
the head pressure builds to 300 PSL.

Apply “This unit equipped with CMA-11 control
module” label to the inside of the inner control panet
cover above the wiring diagram.,

Replace all panels and covers. This completes
installation.
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Figure 11 — installation Instructions for CMA-11
Dual Pressure and Low Ambient Fan
Cycling Control
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Charging Instructions

Pressure Service Ports

High and low pressure service ports are installed on ali units so
that the system operaling pressures can be observed. Pressure
tables can be found later in (he manual covering all models. It is
imperative to malch the correct pressure table to the unit by model
number,

System Start-Up (Indoor Units Without
Expansion Valves)

Step1.  Close disconnect switch{es) and set the thermostat Lo
cool and the temperature to Lhe highest setting. '

Step2.  Check for proper airflow across the indoor coil by
referring to indoor unit installation.

Stepd.  Comnect the service gauges and allow the unit 1o nun for
at least 10 minutes or until pressures are stable. Check
pressures to the system pressure table attached 1o the
ouldoor unit service panel. For optimum systemn
performance, go lo Step 4.

Step 4.  Install a thermometer on the suction line approximately
6" to 10" from the compressor. Oplimum system
performance will occur with a refrigerant charge
resulting in a suction line superheat as determined from
the following calculations.

A. Measure outdoor air dry bulb temperature F
B. Measure indoor air wet bulb temperature F
C. Measure suction pressure psig
D. Measure suction lme temperature F
E. Determine optimum system superheat

from Table 11 using outdoor air dry bulb

{Step B) and indoor air wet bulb {Step A) F
F. Determine saturated suction temperature

from suction pressure using Table 10 F
G. Determine system superheat:

Suction line temperature (Step D) F

- Saturated suction temperature (Step F)- F

= Bystem superheat = F

H. Adjust the system superheat (Step G) to (he oplimum
system superheat (Siep E) by adding charge to lower the
superheat or removing charge to raise the superheat.

1. Check Ninal system operating pressures to the system
pressure tables as was done in Step 3.

Table @ — Systemn Superheat
Outdoor Amblent Retum Air Temperaturn
Tempersture *F — Wt Bulb
{*F Dry Bulh) £ a &7 "
105 1 1 5 -
05 1 3 (8) 20
80 ! T 14 ..}
8BS 3 e 19 ki
a0 8 1 = k.
™ 10 20 30 2

14

Table 10 — Saturated Suction Tempertature (R-22)

Saturated Suction

Suction Prexsure P3IG Temperature [*F}
50 2%
5 28
55 x
54 »
81 M
8 %
[ %
67 »
) 41
T 4
T8 45
70 47
a2 8
88 5¢

Table 11 — Total System Operating Charge
{Includes charge for the basle outdoor unit,
indoor coil and 25" of interconnecting tubing)

Outddoor Section indoor Section Totsl R-22Charge (O]
AIAS-A oz
HAC181-A SUASA Na O
BC24B 8oz
AI0ASA 80
HAC241-A SMAS-A e D
BC24B Pa
AIBASA Mz @
HAC301-A it o5 ox
AITASA Bz O
HAC361-A oidivg 06 o
MZASA .
ABAS-A e @
HAC421-A BC368 105 02.
BCBOR 192w
PEIASA B @
HAC4B1-A, -B ECae 8oz
AE1ASA R O
RACEO-A, 8 BCE0B 168 cz.

(D Includes 25 of 1/4" diameter liquid iina. For other than 25' and olher tuba slzes,
adjust the iotal charge according lo the following schedule.

@ Includea 25 of ¥B" diameler liquid line. For other than 25' and olher tube sizes,
adjust the latal charge according 1o tha following echadule.

Liguid Line Dlameter OrR22ParFt
1" 0.25
W 0.80
" 120

Installer Note: Stamp or mark tha final syslem charge determined above on the
outdoor unit serl plale.



Service Hints

Service Hints

1. Caution homeowner to maintain clean air filters at all times.
Also, not to needlessly close off supply and retum air registers.
This reduces air flow through the system, which shortens
equipment service life, as well as, increasing operating costs.

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

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

Fan Blade Setting Dimensions

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

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

Figure 12 — Fan Blade

Table 12 — Fan Biads Sstting Dimensions

Model Dimnensios A

HAC161

HACA81 Eab

15
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Table 13 — HAC181-A

Returm Alr
Indoor Secton Temperature Pressurm [ -] " L] » [ -] » | ] w "5 m "
75*DB/62*WB Low Side B L] n ) i ™ 80 62 ] a5 a7
AJ0AS-A High Side 150 170 187 ic) o] Faa 2 o] 255 24 320
SUASA a*DB/&M*wWB Lowe Side 70 n i 0 81 ] &6 ] 80 n 2]
Rated High Side 169 183 108 213 Pl Faal 200 78 23 o 28
CFM 650 85*DBIT*WB Low Side Fi b a2 85 &7 80 v B 08 L] ]
High Side 177 3] 26 m 28 =2 20 208 04 n 340
75DB /6> WB Low Side % 62 68 B 78 81 L] &8 a7 a7 a7
B8C248 High Side 162 178 163 x8 s 240 25 i 288 304 . 1)
Rated a*DB/&mWB Low Skis n 78 78 &80 a1 &2 L] 8 ] o ]
CFM 650 High Side 164 160 197 213 2% 43 o) 20 28 N3 P
as*DBI!TAWB Low Skis ™ by .74 85 a7 1] a2 o4 0 o 9
High Side 177 L 206 P4 2 2 269 288 ko) n M0

Low side pressure + 2 PSIG (suction line B-inches from compressor)
High side pressure + 5 PSIG (discharge line B-inches fram compresscr, liquid at base vakve approximately 5 PSIG from valuss [sisd)

Tables are baned vpon reted CFM (aifiow) across the evaporator ooll. i thers & any doubt a3 to comect ope ting charge baing in the syshem, the chargs shouid b removed, SyStem evacusted,

end rchared io eerial plate intructions.

Table 14 — HAC241-A
Retumn Als
Indoor Section Tempersture Pressany [ -] ] ™ » [ -] » | - " 109 ™ "5
7S DB/a2*wWB Low Side 60 o 68 T T ) 78 a0 81 a2 ¥4
A30AS-A High Sicle 172 180 207 24 ol o) 275 32 ] 25 3
S20ASA 80*DB/STWR Low Side 68 i) n ™ n 3] <} 85 -] 87 88
Rated High Side 177 195 13 20 47 5 22 20 ME 3 0
CFM 800 B5* DB/ 72WD Low Side n ™ Fy] a 85 a7 -] 4] 9«2 B4 o5
High Side 185 m 1] b 5 n 1 a8 kr..] ko) %2
0B /62WB Low Side [~ -] n m 80 a2 a ) a5 80 87
BC24B High Side 179 154 208 5 41 257 n 200 08 24 34t
Ratesd a0 0B/ SMPWB Low Sate 1 n 7 m b a 1] 3 80 a8 89
CFM 80O High Side 104 152 182 2% -1 0 280 284 21 m v
85*DB T2 w8 Low Sice n ™ ™ .7} o ar 89 /N 92 4 ]
High Side 185 p.i<) pr.1] 28 0 n 21 09 28 34 2

Low side pressure x 2 PSIG {suction line B-inches from compressor)
High side pressure £ 5 PSIG (diecharge lina B-inches from compressot, liquid st base vake approximately -5 PSIG from values Ibsd)

Tables ers baned upon reted CFM (alfkw) acrozs the evaporator coil. ¥ therw i3 any doubit & o cormect operaling charge being in the system, the charge should be removed, system evacusiad,

and racharged 1 sarial plate imstructions.
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Table 18 — HAC301-A

Retumn Alr
Indoor Section Temperzture Pressurs o ™ Fy ] [} " % | ] o 103 Ho s
T DB WB Low Sicle 7] 85 ar ] 7t n 7 n 78 80 81
AMBAS-A High Side 162 183 04 24 244 %2 280 7 3 k] M
Rated B0°DB /6T WB Low Sice 68 n 7] 74 M Fi) L) -] 84 a5 87
CFM 1,000 High Side 1ar 188 210 0 0 2689 287 05 an 33 s
85*DB I 72°WB Low Side ki1 n 73 80 73 84 -] -] g0 a2 "]
High Sicle 17 194 218 8 28 m o7 NS 333 ) a5
DB /EEWD Lowr Side 1] .=} 60 ” ™ n bl 81 a2 a8 84
BC368 High Side 185 m 217 s, 50 268 182 288 KAL) k<)) M7
Rated PDBIE™WR Low Side ar 2l 7 k) B0 82 B4 a8 87 88 [ 1]
CFM 1,000 High Sida 190 07 ) 2% 256 T2 280 300 2 339 50
85 DB T2*WB Low Scie T4 n 80 k] a8 a8 80 7] : <] as L]
High Sida 198 215 a2 48 205 n2 p.: ) 318 33 51 %

Low side pressure & 2 PSIG (suction lirver B-in:hwes, rom compressor)
High side pressisre 2 5 PSIG (discharge kine 8-inchas from compressar, liquidd t base vakve approdmatety -10 PSIG from values lgied)

Tablen 2w based upon rated CFM {airflow) across the eveporator cal, ¥ there i any doult e fo comect operating changs baing in the system, the changs shouid be remcved, systsm evacuatad,
and racharged o serfal plate nstructiony.

Table 18 — HAC3S81-A

Return Ak
Indoor Saction Temperature Pressare & ™ ™ ®0 85 % 5 W0 108 " s
75°DB/6*WE  Low Side 86 & 70 2 74 o 78 80 a2 B4 88
AITAS-A, High Side 181 197 213 230 248 262 e 2 310 kv 3
Rated . B8*DB/6T"WB  Low Side ba| n ™ n T at m 85 ar & )|
CFM 1,100 High Side 188 p17) 219 25 2 28 25 am 318 n 351
B5'DB/72WB  LowSide bed ™ # 83 88 a7 & ] a3 %5 g1
High Side " 208 28 243 20 s 295 iz 30 M7 364
THDB/EZXWE  Low Side LX) 8 6 70 b 74 8 78 ™ B1 62
BC6B High Side 178 195 292 228 245 262 I 28 33 3 M
Rated BPDB/E®WD  Low Side | & T2 75 73 80 62 a4 a5 a7 ]
CFM 1,100 High Side 104 200 217 24 251 269 266 304 an 3% as?
B¥DB/TPWE  Low Side 72 ™ 78 81 83 ] 88 %0 7 ] ]
High Side 184 208 e | 242 200 m 26 34 332 351 k"

Low side pressure £ 2 PSKG {suction ine 8-inches from compraesar)
High tide presaure 2 & PSIG (discharys line B-inches from compressor, liquid el bese vaive appreximatety -15 PSIG from valuss lgbed)

Tables are based upon rated CFM {airflow) scross the evaporaior coll. i there i eny doubt ax b correct operating charpe being in the system, the charge should be removed, system svacusted,
and recharged to serial plate instructions.
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Table 17 — HAC421-A

Ratum Alr
Indoot Section Tempershsm Pressun n 20 -] ] | -] " 108 o ns
AA2ASA 75 DB /6P WB Lo Sicde 64 67 0 n 74 7 ki 7 ™
Rated Higgh Side am 218 233 230 260 283 A0 318 338
CFM 1,400 arDB/e™we Low Side &8 n ™ ki e a2 &2 84 8
BCMEB High Side 8 pr) 240 256 mn 290 308 Er.] M5
Rated 8P DBTWE Low Side n ki a0 83 85 ar [ 90 9
CFM 1,200 High Side 218 2 48 25 p..7] 300 38 kg k]
AABAS-A 75*DB/a2*wo Low Side by T4 78 ki ™ 81 a1 B4 88
Rated High Sice 212 28 28 260 Fiid 204 312 330 348
CFM 1,500 arDB/ET™WB Low Skds n ) B4 -x] 85 87 & % -r
BCH08 High Skia 218 ™ 250 27 284 an N 38 358
Rated as*Da ! T*'WB Low Side a3 a5 a7 .7} 2 ] ] a7 ]
CFM 1,500 High Side b 241 58 Fii] 204 4 n 350 ELL

Low aide pressurs & 2 PSIG (suction line 8-inches from compressor)
High side pramsurs + 5 PG {(dscharge lina B-inches from compreszor, liquid ot bass valve approdimetely -20 PSIG from values lixied)

Tabbes are based upon rated CFM {eaflow) across the evaporator coil. If thers by sy doubt as 1o comext operating charpe being in the system, the charge shoukd be removed, system evacuated,

and rachargad {0 sarial plate instructions.

Table 18 — HAC481-A HAC481B
Retum Alr
Indoor Section Temperaturs Pressum n 0 -] » o 100 103 " s
75*DB/E2*WB Low Side 74 75 n 7 &0 a2 <} 85 ar
AMAS-A High Side 28 prx) 28 54 m 2688 306 3N M3
Ratad arDae/ermwB Low Sls » 80 & 54 & 88 80 | e
CFM 1,700 High Side 214 220 245 281 78 il 34 il 352
8508 / T2 WB Low Side & 88 83 20 a2 o o) a7 ®
High Side 20 8 2 I 228 08 x M4 3584
T5°DB f62° WB Low Side i) L 72 74 M 1 T a0 a
BCH06 High Side 242 50 0 m 25 00 anr % 359
Rated arpp/erws Low Side 76 b m 80 & 8z & 85 &7
CFM 1,700 High Side 248 Pl 260 Frig) 22 s 5 o M5
85° DB /7T WB Low Side a2 a3 84 8 &7 88 0 o 0
High Side 257 285 78 288 an e 338 358 378

Low tide pressure & 2 PSIG {suction line B-inches from compressor)
High side pressure & 5 PSIG {discharge fine B-inches from comprassor, liguid ot bate valve spprmdmatety -20 PSIG from values Ested)

Tabies are based upon rated CFM (arflow) acrosa the svaporston coll. If thens is sy doubl as to comect operating charpe being in the systam, the charge shoukd bs removed, syxtem evacuatsd,

and rechargad o ssnial plate instructions.
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Table 19 — HACS01-A HACS01-B

Return Alr

Indoor Section Temperaiure Pressen ™ [ ] [ ] " ” " " He Hs
75*Da /e wa Low Sice o7 ) H 13 ™= 7 n n n
AS1AS-A High Sice rrij M) 20 i 23 310 8 3 »
Rated 80*D8 /G7*WR Low Side n 74 n n a0 82 2] . 8
CFM 1,760 High Sidle 2 248 28 284 k) 318 ke 3 3n
85*DE /T2 W8 Low Sice 0 1] a 64 - ] 88 80 a2 o4
High Sice 240 28 2 23 m k7. ] k] B4 3’2
75 DB/ 62 wWe Low Sice 04 a 0 n T ™ L T n

8cse High Side prx] 23 =7 s x5 A6 33 3 38
Rated 80*D8 ! G7*WR Low Sice o n ™ ™ m al .3 a8 o4
CFM 1,800 High Side 20 248 204 p--x] an 5 348 n %8
85*D8 / T2WR Low Sice n " a0 .3 85 . ] ar 8 20
High Sice i 258 i) 23 34 ke ] 0 8s 411

Low sice pressure £ 2 PSIG {suction Hrve 8-inches from compressor)
High sicle pressans 5 PG (discharge Sin 8-inches from compressor, Hguid at bete veive approdmately -20 PSIC from voluss Reked)

Tabies sre besed upon reied CFM (sidflow) acmss the svaporstor coll, ¥ there ie ey doubt oe & cormedc openating chargs being in the system, the charge choul! be removed, wysiem evacuslad,
and recharged i sarial plats Insiructions.
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