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12ACB SERIES UNITS

The 12ACB is a residential split"system condensing

unit. The series is designed for use with expansion valves

(TXV). All 12ACB units utilize scroll compressors.

Information contained in this manual is intended for use by

qualified service technicians only. All specifications are subject

to change.

This manual is divided into sections which discuss the

major components, refrigerant system, charging proce"

dure, maintenance and operation sequence.

I − U NIT INFORMATION

12ACB condensing units are available in 2, 2 "1/2, 3, 3 "1/2, 4

and 5 ton capacities. All major components (indoor blower

and coil) must be matched according to Lennox recommen"

dations for the compressor to be covered under warranty.

Refer to the Engineering Handbook for approved system

matchups.

SPECIFICATIONS

Model No. 12ACB24 12ACB30 12ACB36

Net face area sq ft (m2)

Outer coil
−1 8 15.21 (1.41)
−2 8 5.11 (1.40)

−1 8 15.21 (1.41)
−2 8 15.11 (1.40)

−1 8 15.21 (1.41)
−2 8 15.11 (1.40)

Condenser
Coil

Net face area " sq. ft. (m2)

Inner coil
−1 8 5.44 (0.51) 
−2 8 5.40 (0.50)

−1 8 14.50 (1.35)
−2 8 14.40 (1.33)

−1 8 14.50 (1.35)
−2 8 14.40 (1.33)

Coil

Tube diameter 8 in. (mm) & no. of rows 5/16 (8) 8 1.37 5/16 (8) 8 2 5/16 (8) 8 2

Fins per inch (m) 22 (866) 22 (866) 22 (866)

Diameter 8 in. (mm) & no. of blades 18 (457) 8 3 18 (457) 8 4 18 (457) 8 4

Motor hp (W) 1/6 (124) 1/6 (124) 1/6 (124)

Condenser
Fan

Cfm (L/s) 2500 (1180) 2450 (1155) 2450 (1155)
Fan

Rpm 1100 1100 1100

Watts 200 200 200

*Refrigerant charge furnished (HCFC"22)
−1 8 5 lbs. 8 oz. (2.49 kg)
−28 5 lbs. 0 oz. (2.26 kg)

−1 8 7 lbs. 3 oz. (3.26 kg)
−2 8 6 lbs. 8 oz. (2.95 kg)

−1 8 7 lbs. 4 oz. (3.29 kg)
−2 8 6 lbs. 10 oz. (3.0 kg)

Liquid line 8 in. (mm) o.d. connection (sweat) 3/8 (9.5) 3/8 (9.5) 3/8 (9.5)

Suction line 8 in. (mm) o.d. connection (sweat) 3/4 (19.1) 3/4 (19.1) 7/8 (22.2)

Shipping weight 8 lbs. (kg) 1 package 155 (70) 175 (79) 180 (187)

*Refrigerant charge sufficient for 25 ft. (7.6 m) length of refrigerant lines.
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II − U NIT COMPONENTS
Unit components are illustrated in figure 1.

COMPRESSO
R

CONTROL
BOX

SUCTION LINE
SERVICE VALVE

DISCHARGE LINE

OUTDOOR
FAN/MOTOR

12ACB UNIT COMPONENTS

FIGURE 1

LIQUID LINE
SERVICE VALVE

SUCTION
LINE

FIGURE 2

DUAL CAPACITOR
(C12)

TIMED OFF
CONTROL. (TOC)
EARLY MODEL
12ACB UNITS

ONLY

COMPRESSOR
CONTACTOR

(K1)

12ACB UNIT CONTROL BOX

GROUNDING
LUG

A − Control  Box (Figure 2)
12ACB units are not equipped with a 24V transformer. All

24 VAC controls are powered by the indoor unit. Refer to

wiring diagram.

Electrical openings are provided under the control box cov"

er. Field thermostat wiring is made to color"coded pigtail

connections.

1 − Compressor Contactor K1

The compressor is energized by a contactor located in the

control box. See figure 2. Single−pole and two"pole con"

tactors are used in 12ACB series units. See wiring dia"

grams for specific unit. K1 is energized by the indoor ther"

mostat terminal Y1 (24V) when thermostat demand is

present.

DANGER
Shock Hazard

Some 12ACB units use single8pole
contactors. One leg of compres8
sor, capacitor and condenser fan
are connected to line voltage at all
times. Potential exists for electri8
cal shock resulting in injury or
death. Remove all power at dis8
connect before servicing.

Can cause personal injury or death.

2 − D ual Capacitor C12
The compressor and fan in 12ACB series units use per"

manent split capacitor motors. The capacitor is located

inside the unit control box (see figure 2). A single Gdual"

capacitor (C12) is used for both the fan motor and the

compressor (see unit wiring diagram). The fan side and

the compressor side of the capacitor have different

MFD ratings. See table 1 for dual capacitor ratings.

TABLE 1

Unit MFD VAC

12ACB (C12) DUAL CAPACITOR RATING

12ACB24

12ACB30

12ACB48

5

40
5
45

7.5

370

7.5
60

80

Terminal

FAN

HERM
FAN
HERM

FAN
HERM
FAN
HERM

12ACB60

12ACB36/42
5
50

FAN
HERM

3 − T imed Off Control TOC

12ACB models built prior to July1996, are equipped with a

timed off control. The time delay is electrically connected

between thermostat terminal Y and the compressor con"

tactor. Between cycles, the compressor contactor is

delayed for 5 minutes ±  2 minutes. At the end of the delay,
the compressor is allowed to energize. When thermostat

demand is satisfied, the time delay opens the circuit to the

compressor contactor coil and the compressor is de−ener"

gized.

Without the time delay it would be possible to short cycle

the compressor. A scroll compressor, when short cycled,

can run backward if head pressure is still high. It does not

harm a scroll compressor to run backward, but it could

cause a nuisance tripout of safety limits (internal overload).

For this reason, if a TOC delay should fail, it must be re"
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placed. Do not bypass the control. Later model scroll com"

pressors have an arrest feature which eliminates the need

for the TOC.  The arrest feature is internaly built and me"

chanically prevents the compressor from turning back"

wards.

DANGER
DO NOT ATTEMPT TO REPAIR THIS CONTROL. UN8
SAFE OPERATION WILL RESULT. IF THE CONTROL
IS FOUND TO BE INOPERATIVE, SIMPLY REPLACE
THE ENTIRE CONTROL.

B − C ompressor

FIGURE 3

SCROLL COMPRESSOR

DISCHARGE

SUCTION

All 12ACB units utilize a scroll compressor. The scroll com"

pressor design is simple, efficient and requires few moving

parts. A cutaway diagram of the scroll compressor is shown in

figure 3. The scrolls are located in the top of the compressor

can and the motor is located just below. The oil level is imme"

diately below the motor.

The scroll is a simple compression concept centered around

the unique spiral shape of the scroll and its inherent properties.

Figure 4 shows the basic scroll form. Two identical scrolls are

mated together forming concentric spiral shapes (figure 5).

One scroll remains stationary, while the other is allowed to "or"

bit" (figure 6). Note that the orbiting scroll does not rotate or

turn but merely orbits the stationary scroll.

NOTE − During operation, the head of a scroll compressor

may be hot since it is in constant contact with discharge gas.

FIGURE 4

SCROLL FORM

FIGURE 5

STATIONARY SCROLL

ORBITING SCROLL

DISCHARGE

SUCTION

CROSS−SECTION OF SCROLLS

TIPS SEALED BY
DISCHARGE PRESSURE

DISCHARGE
PRESSURE

The counterclockwise orbiting scroll draws gas into the outer

crescent shaped gas pocket created by the two scrolls (figure

6 − 1). The centrifugal action of the orbiting scroll seals off the

flanks of the scrolls (figure 6 − 2). As the orbiting motion contin"

ues, the gas is forced toward the center of the scroll and the

gas pocket becomes compressed (figure 6 − 3). When the

compressed gas reaches the center, it is discharged vertically

into a chamber and discharge port in the top of the compres"

sor (figure 5). The discharge pressure forcing down on the top

scroll helps seal off the upper and lower edges (tips) of the

scrolls (figure 5). During a single orbit, several pockets of gas

are compressed simultaneously providing smooth continuous

compression.

The scroll compressor is tolerant to the effects of liquid return.

If liquid enters the scrolls, the orbiting scroll is allowed to sepa"

rate from the stationary scroll. The liquid is worked toward the

center of the scroll and is discharged. If the compressor is re"

placed, conventional Lennox cleanup practices must be used.
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1 2

3 4

SUCTION

POCKET

SUCTION

ORBITING SCROLL

STATIONARY SCROLL

SUCTION SUCTION

DISCHARGE

 POCKET

SUCTION
INTERMEDIATE PRESSURE

GAS

CRECENT SHAPED

GAS POCKET

HIGH PRESURE GAS

FLANKS SEALED

BY CENTRIFIGUAL
FORCE

MOVEMENT OF ORBIT

FIGURE 6

Due to its efficiency, the scroll compressor is capable of

drawing a much deeper vacuum than reciprocating com"

pressors. Deep vacuum operation can cause internal

fusite arcing resulting in damaged internal parts and will

result in compressor failure. Never use a scroll com"

pressor for evacuating or Gpumping−down" the system.

This type of damage can be detected and will result in

denial of warranty claims.

Table 2 shows the specifications of compressors used in

12ACB series units.

Voltage

TABLE 2

Unit Phase LRA RLA Oil fl.oz.

12ACB30

12ACB48

1

1

1

56

88

10.3

15.4

12ACB60

12ACB42

1

12ACB24

1 73 13.5

169 28.9

208/230

208/230

208/230

208/230

208/230

12ACB COMPRESSOR SPECIFICATIONS

104 18.01 42208/230

129 23.7

12ACB36 42

38

38

57

50

MAN/MODEL

COP/ZR22K3−PFVCOP/ZR22K3−PFVCOP/ZR22K3−PFV

COP/ZR28K3−PFV

COP/ZR34K3−PFV

COP/ZR40K3−PFV

COP/ZR46K3−PFV

COP/ZR57K3−PFV

The scroll compressor is quieter than a reciprocating com"

pressor, however, the two compressors have much different

sound characteristics. The sounds made by a scroll com"

pressor do not affect system reliability, performance, or indi"

cate damage.

C − Condenser  Fan Motor

All units use single−phase PSC fan motors which require a run

capacitor. In all units, the condenser fan is controlled by

the compressor contactor.

ELECTRICAL DATA tables in this manual show specifi"

cations for condenser fans used in 12ACBs.

Access to the condenser fan motor on all units is gained

by removing the seven screws securing the fan assem"

bly. See figure 7. The condenser fan motor is removed

from the fan guard by removing the four nuts found on

the top panel. Drip loops should be used in wiring when

servicing motor. See figure 8 if condenser fan motor re"

placement is necessary.

Make sure all power is disconnected before
beginning electrical service procedures.

DANGER

FAN

CONDENSER FAN MOTOR
AND COMPRESSOR ACCESS

Remove (7) screws

REMOVE (7) SCREWS
SECURING FAN GUARD.

REMOVE FAN GUARD/FAN
ASSEMBLY.

MOTOR

FAN GUARD

WIRING

FIGURE 7

RACEWAY

Remove (4) nuts

ALIGN FAN HUB FLUSH WITH END OF SHAFT

FIGURE 8
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12ACB 2 THROUGH 3 1/2 TON OPERATING SEQUENCE

12ACB 2 − 5  TON OPERATING SEQUENCE

This is the sequence of operation for 12ACB 2 through 5 ton units. The sequence is outlined by numbered steps which
correspond to circled numbers on the adjacent diagram.

NOTE− The thermostat used may be electromechanical or electronic.

NOTE− Transformer in indoor unit supplies power (24 VAC) to the thermostat and outdoor unit controls.

COOLING:

1 − C ooling demand initiates at Y1 in the thermostat.

2 − 2 4VAC from indoor unit (Y1) energizes the timed off control (TOC), which energizes compressor contactor K1 pro"

vided the 5 minute delay is satisfied.

NOTE− Later model units do not have the TOC.  Call for cooling goes directly to contactor K1.

3 − K 1"1 N.O. closes, energizing compressor (B1) and outdoor fan motor (B4).

4 − Compressor (B1) and outdoor fan motor (B4) begin immediate operation..

END  OF  COOLING DEMAND:

5 − Cooling demand is satisfied. Terminal Y1 is de"energized.

6 − Compressor contactor K1 is de"energized.

7 − K1"1 opens and compressor (B1) and outdoor fan motor (B4) are de"energized and stop immediately.
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12ACB 4 and 5 TON OPERATING SEQUENCE

12ACB 2 − 5  TON OPERATING SEQUENCE

This is the sequence of operation for 12ACB 2 through 5 ton units. The sequence is outlined by numbered steps which
correspond to circled numbers on the adjacent diagram.

NOTE− The thermostat used may be electromechanical or electronic.

NOTE− Transformer in indoor unit supplies power (24 VAC) to the thermostat and outdoor unit controls.

COOLING:

1 − C ooling demand initiates at Y1 in the thermostat.

2 − 2 4VAC from indoor unit (Y1) energizes the timed off control (TOC), which energizes compressor contactor K1 pro"

vided the 5 minute delay is satisfied.

NOTE− Later model units do not have the TOC.  Call for cooling goes directly to contactor K1.

3 − K 1"1 N.O. closes, energizing compressor (B1) and outdoor fan motor (B4).

4 − Compressor (B1) and outdoor fan motor (B4) begin immediate operation..

END  OF  COOLING DEMAND:

5 − Cooling demand is satisfied. Terminal Y1 is de"energized.

6 − Compressor contactor K1 is de"energized.

7 − K1"1 opens and compressor (B1) and outdoor fan motor (B4) are de"energized and stop immediately.
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