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CB21 SERIES UNITS

INCLUDING CB21, CBH21 and B21 / CH21 SERIES BLOWER COILS,
ECB21 ELECTRIC HEAT and

EFFICIENCY PLUS COMFORT MANAGEMENT SYSTEM (CCB1)

The CB21 is a high efficiency residential split system
blower/coil featuring an electronically commutated direct
drive motor (ECM) controlled by an electronic blower drive
control (BDC).

ELECTRONICALLY COMMUTATED MOTOR ECM

CB21 series units are designed to be matched with 21 se-
ries two-speed outdoor units. Several models are avail-
able in sizes ranging from 3 through 5 tons. All units are
designed to use check type thermal expansion valve
(TXV) as the primary expansion device.

Some CB21, CBH21 or B21 units may have the optional
Efficiency Plus Comfort Management Control (CCB1)
installed. The control is installed indoors adjacent to the
indoor thermostat. Its purpose is to vary indoor blower
speed in response to indoor humidity demand. When a 21
series outdoor unit is used, compressor speed can also be
controlled by the CCB1 in response to indoor humidity de-
mand.
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SPECIFICATIONS

All specifications in this manual are subject to change.

Model No. CB21-41 CBH21-41 CB21-51 CBH21-51 CB21-65 CBH21-65
Blower Section -—-- ——- B21-51/65 B21-51/65
Indoor Coil Section o o o CH21-51 o CH19-65
Net face area (sq.ft.) 5.27 5.27 7.0 7.22 7.0 7.22
. Tube diameter (in.) & no. of rows 3/8-3 3/8-3 3/8-3 3/8-3 3/8-3 3/8-3
Indoor Coil - -
Fins per inch 13 13 14 14 14 14
\apor line connection (in.) - flare 3/4 3/4 3/4 3/4 1-1/8 sweat | 1-1/8 sweat
Liguid line connection (in.) - flare 3/8 3/8 3/8 3/8 3/8 3/8
Condensate drain (mpt) in. (2) 3/4 (2) 3/4 (2) 3/4 (2) 3/4 (2) 3/4 (2) 3/4
Nominal cooling capacity (tons) 3 4 5
Refrigerant R-22 R-22 R-22
Blower wheel nominal diameter x width (in.) 10 x 9 12 x9 12 x9
Blower motor hp 1/2 1 1
Electrical characteristics 208/230 v-60 hz-1 ph
W Telchnlical Page 1 [0 1994 Lennox Industries Inc.
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I-APPLICATION

CB21 series includes several different models. CB21
models are field convertible upflow or downflow units.
CBH21 models are horizontal flow units only. The
CBH21-51 is a two-piece cabinet composed of a
B21-51/65 blower section connected to a CH21-51 indoor
coil section; the CBH21-65 is also a two-piece cabinet
composed of a B21-51/65 blower section connected to a
CH19-65 indoor coil section.

The B21-51/65 cabinet includes blower and electrical con-
trols. The CH21-51 cabinet includes a coil equipped for
TXV (thermal expansion valve). The CH19-65 caoil in-
cludes a RFCIII (refrigerant flow control) which must be
converted to TXV for use with the 21 series system.

All major components (indoor blower / coils) must be
matched according to Lennox recommendations for the
compressor to be covered under warranty. Refer to the
Engineering Handbook for approved system matchups. A
misapplied system will cause erratic operation and can re-
sult in early compressor failure.

A-Unit Matchups

All CB21 series units must use thermal expansion valves
as the primary expansion device. RFCIII is not an ap-
proved matchup. RFCIII to expansion valve changeover
is covered in detail in this manual.

II-INDOOR CONTROLS
A-Indoor Thermostat S1

TABLE 1
THERMOSTAT / CPS21 TERMINAL STRIP DESIGNATION
Terminal Cooling Mode Heating Mode
Designation Function Function
R 24VAC Power 24VAC Power
G Blower -
X Common Common
Y1 Low Speed Compressor Low/High Compressor
Y2 High Speed Compressor -
W1 --= 1st Stage Strip Heat
2nd Stage Strip Heat
w2 (Em. Heat)
O Reversing Valve ---
DS Dehumidification Switch
(see table 2) -
* 3rd Stage Strip Heat
w3 - (Em. Heat)

*Indoor thermostat may not be equipped with W3 terminal

CB21 and matching HP21 series units use a 2 heat/2 cool
heat pump thermostat with optional emergency heat capa-
bility. Thermostat terminal designations are shown in
table 1.

B-Comfort Control Board A20 (CCB1)

EfficiencyPlus PARTS IDENTIFICATION
< BASE SECTION
CONTROL WIRE ENTRY

TERMINAL BLOCK
INDICATING LIGHTS

HINGES

HUMIDITY SENSOR

A
SLIDE

/ ‘ 7 1
VERTICAL SLIDE CONTRON/

(control setpoint)

NOTE-TO REMOVE COVER, HOLD BASE SECTION
AND GENTLY PULL THE COVER OUT AT THE BOT-
TOM AND PIVOT IT UP AND AWAY FROM BASE.

FIGURE 1

Optional Comfort Control Board (CCB1) A20 may be
installed adjacent to the indoor thermostat (figure 1). The
control monitors indoor humidity conditions and creates a
dehumidification demand in response to indoor humidity
just as the thermostat creates a cooling demand in re-
sponse to indoor temperature. The CCB1 works in com-
bination with the indoor thermostat to adjust compressor
speed and indoor blower speed. Although the control pro-
vides a humidity cooling demand, only the thermostat can
directly control compressor operation. The CCB cannot
call for a compressor cycle by itself.

Principles of Cooling with Drier Air

The humidity comfort range for humans is between 40%
and 60% relative humidity (RH). A vertical slide on the
control allows the humidity setpoint to be adjusted within
that comfort range. 50% RH is the recommended initial
setpoint until personal comfort level is established. The
personal comfort level will vary with
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humidity as with temperature. For example, if air at 75°F
and 50% RH is changed to 60% RH, the air will “feel” much
warmer. Likewise, if the air is reduced to 40% RH, it will
“feel” much cooler.

Even when inactive, the body evaporates a large amount
of moisture away from the skin. This evaporation pro-
duces a cooling effect (during wintertime this phenome-
non is called “wind-chill”). Dry air is capable of absorbing
more moisture away from the skin thereby increasing the
cooling effect.

When the CCB1 senses that the indoor humidity level is
above the control setpoint, the control places the CB21
and outdoor unit in a dehumidification mode (in order to
take advantage of the dry air cooling effect).

To produce drier air, the CB21 will slow down the speed of
the air crossing the indoor coil. Because the air is moving
much slower than normal, the indoor coil is allowed more
time to remove moisture from the air (air passing the coil is
allowed more time to reach the dew point e.g. more latent
heat is removed from the air). At the same time the two-
speed outdoor unit will switch to high-speed to produce a
colder indoor coil. The colder indoor coil and slower mov-
ing air combine to produce drier supply air.

NOTE-The indoor blower speed is reduced in order to
slow the airspeed across the indoor coil. The supply air
exiting the unit may not feel as forceful. This is normal.
Remember that when the unit is in dehumidification
mode, the comfort level is increased because the unit
is producing cooler, drier air.

The exact sequence of operation to produce cooler, drier
air is described in the following section.

Operation

The CCB1 operates only during cooling mode. During
normal cooling operation, when there is no indoor humidity
demand, the unit operates as a straight two-speed cooling
system. 1st stage thermostat demand energizes the com-
pressor and indoor blower on low speed. Increased cool-
ing demand energizes the compressor and indoor blower
on high speed.

The control is equipped with a row of orange LED lights on
its face which indicate the amount of relative humidity de-
mand present. When one or more LEDs are lit, the control
signals the CB21 to begin dehumidification mode. Table 2
shows system response to thermostat and CCB1 de-
mand.

Calibration Precautions

Extreme care should be taken to avoid exposing the CCB1
to fumes from household chemicals. The humidity sensing
element in the CCB1 is a precise component which can be
damaged or thrown out of calibration by household chemi-
cals and cleaning agents. Make sure all household chem-
icals are stored in a different room in the building. Also,
use only mild diluted soapy water when cleaning the CCB1
cover or the area surrounding the CCB1. The sensing ele-
ment cannot be field calibrated. The CCB1 contains no
field repairable parts and must be replaced when dam-
aged in this manner.

Agents which can damage the CCB1 include alcohol, ben-
zene, chlorine and chlorine based solutions, acetone (nail
polish remover), bug sprays and other household clean-
ers.

Calibration can also be adversely affected by the place-
ment of the CCB1 with respect to the indoor thermostat,
exterior doors and windows and supply air registers. Most
thermostats have anticipation resistors which give off
heat. If the CCB1 is installed directly above the indoor
thermostat the humidity sensor calibration will be thrown
off. If the CCB1 is installed directly above the indoor ther-
mostat, it should be relocated to the side of the thermostat.
Refer to CCB1 installation instructions.

Other Conditions Which Adversely Affect
CCB1 Performance

Blower speed selection can adversely affect CCB1 perfor-
mance. High speed blower taps should be selected to
provide maximum sensible cooling while low speed taps
should be selected to provide maximum humidity removal.
Refer to CB21 and CCB1 application literature.

It is recommended that the indoor blower be left in AUTO
mode at all times. During dehumidification mode, the in-
door coil and drain pan may become saturated with mois-
ture. If the indoor blower is left in ON mode, much of that
moisture can be evaporated into the living space between
thermostat demands. This can create a constant demand
for humidity removal and may cause extended compres-
sor run times.
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The CCB1 may become indefinitely latched in the dehu-

midification mode when power to the unit is turned off.

This condition can be caused by turning off power while
dehumidification demand is present then turning on power
when dehumidification demand is satisfied.
becomes stuck in this manner, it can be reset by removing

If the CCB1

How to unlatch CCB1

1- Force a cooling demand by setting thermostat to
COOL mode and by moving thermostat lever to lowest
position.

2- Move CCB1 slide control down to 40% relative humid-
ity. CCB1 lights should come on.

thermostat demand then moving the CCB1 slide switch all

the way down and back up to its setpoint.

3- Now, move CCB1 slide control back up to 60% relative

humidity. The lights should go off.

4- Remove thermostat demand by moving thermostat le-

ver to cycle unit off.

TABLE 2
CCB1 TYPICAL OPERATING SEQUENCE
OPERATING SEQUENCE SYSTEM DEMAND SYSTEM RESPONSE
System Thermostat *Relative Humidity Compres- |Blower CFM
|Condition SteP| pemand (EfficiencyPlus sor Speed | (Cooling) Comments
Lights)
INormal operation 1 Y1 Acceptable (INone) Low Low Compressor demand and indoor blower speed
2 Y2 Acceptable (None) High High follow thermostat demand.
Y1 Acceptable (None) Low Low
ﬁil\l,;%:ﬁ?'dqtsyt re- 9 Y1 Change to Low Low Dehumidification mode begins with next thermo-
|stage therm%stat de- Slightly over setpoint (1) stat demand after initial thermostat demand is
mand. 3 Demand Slightly over off off satisfied.
Satisfied setpoint (1)
4 Y1 Slightly over setpoint (1) High Low
P . 1 Y1 Acceptable (None) Low Low If humidity increases significantly over setpoint or
i‘%m‘ﬁ[{; s Change fo if slide switch is moved significantly, unit will im-
thermostat demand. 2 Y1 Significantly over High Low medlat]leﬁ go into decl;umldn:;catlon mode (in pres-
setpoint (2 or more) ence of thermostat demand).
1 Y1 Over Setpoint High Low
- ; Change to . . When humidity demand is satisfied, blower im-
iHS#gd(;tl}/ri?]er?ﬁgfm?t 2 Y1 Acceptable (None) High High mediately shifts to high speed in order to hasten
stat deman?j the end of the cycle. Unit can only shift out of de-
’ 3 None Acceptable (None) Off Off humidification mode at beginning of next cycle.
4 Y1 Acceptable (None) Low Low
Call for humidity re- 1 Y2 Acceptable (None) High High
moval during 2nd Change to . Blower immediately changes speed in response
stage thermostat de- | 2 Y2 Slightly over setpoint (1) High Low to thermostat demand.
mand.
3 Y2 Acceptable (None) High High
*Call for 1st stage 1 None Slightly over setpoint (1) Off Off Dehumidification mode (high speed compressor)
cooling after call for begins with next thermostat demand after initial
Jhumidity removal. 2 Y1 Slightly over setpoint (1) Low Low demand is satisfied.
c?:cl)llifr?é g?tgrsrt;iﬁefor 1 None Slightly over setpoint (1) off off Low speed blower (dehumidification speed) be-
[rumidity remova. 2 Y2 Slightly over setpoint (1) High Low gins immediately with thermostat demand.
. Significantly over If humidity increases significantly over setpoint or
1 N : Off Off
galr!i];%a%??::ggegzgrin one setpoint (2 or more) if slide switch is moved, unit immediately goes
aniic Significantly over . into dehumidification mode (in presence of ther-
humidity. 2 | Ylory2 9 y High Low
setpoint (2 or more) 9 mostat demand).
Humidity demand sat- 1 N Over setpoint off off While unit is not operating (no thermostat de-
isfied between ther- one (1 or more) mand) slide switch is moved down and back up.
mostat demands (unit Change to Blower and compressor operate at high speed
off cycle). 2 | YlorY2 Acceptab% (None) High High until next thermostat demand.

Note-When changing unit mode of operation from cooling to heating, indicating lights that are on will stay on until the first thermostat heating demand.

*IMPORTANT-If power to unit is turned on with CCB1 calling for humidity removal, outdoor unit may be locked into high speed indefinitely. To reset,
move humidity slide switch all the way down then back up to desired setpoint (with unit running).
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CIRCUIT BREAKER CB6
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FIGURE 3

II-UNIT COMPONENTS

B21, CB21 and CBH21 control box is shown in figures 2
and 3. Optional electric heat fits through an opening lo-
cated in the center of the control box. Filler plates cover
this opening when no electric heat is used. Electric heat
control arrangement is detailed in the electric heat section
of this manual.

A-Transformer T1

All CB21 series units use a single line voltage to 24VAC
transformer mounted in the control box. The transformer
supplies power to the control circuits in the indoor and out-
door unit as well as the thermostat. Transformers are
rated at 70VA and use two primary voltage taps as shown
in figure 4.

208 / 240 VOLT TRANSFORMER T1
PRIMARY SECONDARY
ORANGE _BLUE

240 VOLTS

BLACK YELLOW
FIGURE 4

B-Fuse F1

All units are equipped with secondary voltage overcurrent
fuse located in the unit control box. The fuse is connected
in series with the blue 24 volt transformer output wire. Itis
used to protect all 24V controls which are powered by
transformer T1. The fuse is rated 3.2A at 300V.
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C-Terminal Strip TB1

All CB21, CBH21 and B21 units are equipped with a low
voltage terminal strip located in the control box. The strip
is used for making up all indoor thermostat and outdoor
unit low voltage wiring connections (see figures 2 and 3).

CB21 series units require jumper wires to be field installed
on the unit terminal strip. Jumper connections used differ

depending on the application as shown in table 3.

TABLE

CB21UNITS

FIELD INSTALLED JUMPERS REQUIRED
FOR TERMINAL STRIP TB1

F-Blower Drive Control A15 (BDC)

Blower drive control A15, located in the unit control box,
provides an interface between the analog 24VAC indoor
thermostat signal and the direct current digital signal to the
blower motor. The control is responsible for energizing the
blower motor in response to thermostat demand and for
converting thermostat demand from 24VAC to 24VAC
halfwave rectified (half-rectified, see figure 5). The ECM
motor controller (inside the blower motor) is responsible
for selecting the blower speed.

NOTE-24VAC half-rectified, when measured with a
meter, may appear as a lower or higher voltage de-
pending on the make of the meter. Rather than at-
tempting to measure the output voltage of A15, follow
the diagnostics outlined in this manual when trouble-
shooting the unit.

Humidity Control | Outdoor Unit Jumpers Required
Single-Speed Heat Pump Y1toY2
With CCB1 Two-Speed Heat Pump none
Humidity Control | Single-Speed Y1 to Y2 and
Condensing Unit OtoR
Two-Speed
Condensing Unit OtoR
Single-Speed Heat Pump DS to Y1
Two-Speed Heat Pump DS to Y2
Without CCB1 [ Single-Speed DS to Y1 and
Humidity Control | Condensing Unit OtoR
Two-Speed DS to Y2 and
Condensing Unit OtoR

D-Circuit Breaker CB6

CB21 units are equipped with a line voltage circuit breaker
(CB®6) protecting the blower motor (B3) and its control cir-
cuits (T1 and A15). The circuit breaker is a two-pole, 15
amp 120/240vac manual reset switch located in the con-
trol box. The switch fits through a knockout in the cabinet
and may be accessed without removing the access panel.

E-Blower Relay K20

All units use a single SPDT relay to energize the blower
motor in response to heating demand. The relay coil is en-
ergized when the 1st stage electric heat relay closes.
When K20 is energized, its N.O. contacts close to ener-
gize jackplug JP45 pin 3 (located on blower drive control
A15). When JP45 is energized, the blower drive control

immediately energizes the blower on heating speed.

Optional electric heating elements are sequenced so that

blower relay K20 operates on a first on/last off basis.

BLOWER DRIVE CONTROL (BDC) A15

O -o-o [e) 445

PIN1- 24VAC COMMON
PIN2- 24VAC INPUT FROM
TSTAT TERM G

é é PP PIN3- 24VAC INPUT FROM
=0 ?e d o4 BLOWER RELAY
»lO »[OO]d PN4- 15-20vDC INPUT FROM
Nils) M reYe]N HUMIDITY CNTRL. TERM
DS or 24VAC FROM TSTAT
~Ole ¢¢ ¢ ¢ ¢9-|OOH TERMINAL Y2 IF CCB IS

NOT USED.
PIN5- 24VAC INPUT FROM
TSTAT REVERSING VALVE
OUTPUT (TERM O)
PIN 6 - 24VAC POWER

ON/OFF HEAT HI/LOW

J45

Inputs J46

PIN 1 - Common

PIN 2 - 24VAC 1/2 rectified ON/OFF

PIN 3 - 24VAC 1/2 rectified HEAT

PIN 4 - 12-17VDC (Hi/Low) or
21VAC if CCB is not used.

Wires from J46 connect directly to indoor blower B3 jack J49. Voltage
on pins 2 and 3 are half-rectified AC (DC pulse). Measured voltage will
vary depending on the type of meter used.

Outputs
DIAGNOSTIC LED’'S

VOLTAGES INTO BDC (J45)

Voltage across J45 pins 6to 1,5t0 1, 3to 1 and 2 to 1 is 24VAC as shown here.

Refer to unit wiring diagram.
24VAC

34 volts 7—., - "/7@?(}'2- I
0 volts { i ; \ { \
- v - 7\4 - v, - v

Voltage across J45 pins 4 to 1 is approximately
15-20VDC (straight voltage) if CCB is used.
If CCB is not used, pin 4 to 1 voltage is 24VAC as shown above.

VOLTAGES FROM BDC TO ECM (J46)

Voltage across J46 pins 2 to 1 and 3 to 1 is half-rectified AC as shown here.
Refer to unit wiring diagram.

-34 volts

24VAC Half-Rectified

/ (DC Pulse)

Approx. @ 60Hz.
30 volts ﬁiﬁ - 7\7 ’ﬁ’ —
0 volts

Voltage across J46 pins 4 to 1, is approximately 12-17VDC if CCB is used.

If CCB is not used, pin 4 to 1 voltage is approximately 21VAC.

FIGURE 5
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BLOWER DRIVE CONTROL A15 (BDC)

ON/OFF

LED J45

HEAT

LED  HiLow
LED

FIGURE 6

Diagnostic LED Lights: Cooling Mode

Three diagnostic LED lights are provided on the control for
troubleshooting. The three lights (figure 6) are “ON/OFF,*
"HI/LOW” and “HEAT.” In cooling mode, the ON/OFF LED
indicates the blower is operating on low speed. It is lit
when 24VAC thermostat demand is supplied to the control
(jackplug JP45 pin 2). The ON/OFF LED and HI/LOW
LED both light to indicate the blower is operating on high
speed (15-20VDC from CCB1 terminal DS or 24VVAC from
Y2 if CCB1 is not used). During dehumidification mode,
the CCB1 turns off the DS output and the blower operates
on low speed.

Diagnostic LED Lights: Heating Mode

The heat light is energized when 24VAC is supplied to the
unit, however, when a cooling demand is present, the light
is not energized.

During heating mode, the HEAT light is energized at all
times (with or without thermostat demand). The HEAT
light is tied electrically to J45 pin 5. Pin 5 receives 24VAC
power from the indoor thermostat reversing valve output.
When the reversing valve output is off (indicating that the
unit is in heating mode), the BDC HEAT light is on.

The ON/OFF and HEAT lights are both energized when
the blower is operating on heating speed. During heating
operation, the blower operates on HEATING speed re-
gardless of compressor speed or electric heat operation.
2nd stage thermostat demand energizes electric heat but
does not change blower speed (or BDC lights). If outdoor
temperature drops enough to close the speed control ther-
mostat in the outdoor unit, the compressor goes to high
speed but the indoor blower speed does not change (nor
do the BDC lights).

The ON/OFF LED may be delayed by the action of thermal
heat relays in the ECB21. For example, when the unitis in
EM HEAT mode, the ON/OFF light energizes after the
thermal heat relay closes and de-energizes after the ther-
mal heat relay opens.

If the unit is switched from a heating demand to a 2nd
stage cooling demand, all three lights may be energized
for a short time. During this period, the blower operates on
heating speed. When the thermal heat relay cools and
opens, the HEAT light de-energizes and the blower
switches to high speed.

G-Blower / Motor B3 (ECM)

CB21 series units use a single-phase variable-speed
ECM (electronically commutated motor, see figure 7).
A solid-state controller is permanently attached to the mo-
tor.

TABLE 4
ECM BLOWER MOTOR - CCW ROTATION
Unit Volts Phase HP
CB21/CBH21-41 208/230 1 1/2
CB21/CBH21-51 208/230 1 1
CB21/CBH21-65 208/230 1 1

CB21 series blower motor ratings are shown in table 4. All
CB21 blower motors are single phase. An external run ca-
pacitor is not used. The motor uses permanently lubri-
cated ball type bearings.

CB21 BLOWER HOUSING
B I

ECM MOTOR CB21 BLOWER

HOUSING

FIGURE 7
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What is an ECM?

An electronically commutated motor (ECM) is a three-
phase d.c. brushless motor with a permanent-magnet type
rotor (figure 8). Because this motor has a permanent mag-
net rotor it does not need brushes like conventional D.C.
motors. ECM internal components are shown in figure 9.
The stator windings are split into three poles which are
electrically connected to the controller. This arrangement
allows the motor windings to be turned on and off in se-
quence by the controller.

The controller is primarily an a.c. to d.c. converter. Con-
verted d.c. power is used to drive the motor. The ECM con-
troller also contains a microprocessor which monitors
varying conditions inside the motor (such as motor work-
load). For example, the controller uses sensing devices to
know what position the rotor is in at any given time. By
sensing the position of the rotor and then switching the
motor windings on and off in sequence, the rotor shaft
turns the blower.

ELECTRONICALLY COMMUTATED MOTOR B3
SPEED TAPS

(under cover - slides open

after power plug is re-

moved)

Internal Operation

Each time the controller switches a stator winding (figure
9) on and off, it is called a “pulse.” The length of time each
pulse stays on is called the “pulse width.” By varying the
pulse width (figure 10), the controller varies the motor
speed (called “pulse-width modulation”). This allows for
precise control of motor speed and allows the motor to
compensate for varying load conditions as sensed by the
controller. In this case, the controller monitors the static
workload on the motor and varies motor rpm in order to
maintain constant airflow (cfm).

MOTOR SPEED CONTROL with
D.C. PULSE-WIDTH MODULATION

Motor speed is determined by the size of the
electrical pulse sent to the motor windings. The
longer the pulse, the faster the motor.

OUTPUT FROM CONTROLLER TO MOTOR WINDINGS
WINDINGS WINDINGS
TURNED OFF TURNED ON
] Il on PuLSE
[ ] OFF PULSE

The frequency of the pulses to the windings is 20KHz.
DO NOT ATTEMPT TO MEASURE THESE VOLTAGES.

one HEATING SPEED

Pulse (output from controller to motor windings)
One revolution
325VDC
FENNNTTTHINNNNNNTTHINNNNNNNNN
Nz WINDING #1
S SN N\NTTTINNNNTTTTTNNNS
\/'\Qi Ja9 WINDING #2
TR AN s FN\"\\\N\NTTTTNNNN\NTTIINN
N — WINDING #3 |
N CONTROLLER T
FIGURE 8 (output from controller to motor windings)
P— One revolution
325VDC
k‘llllllll\\\}}\IIIIIII}\\\\\\\\\E
ECM COMPONENTS $2500C WINDIN
GONTROL- STATOR SSUEINN NN 117 NNNANNTTTTTNNNNNN
LE (WINDINGS) S50 W'ND'NS #2 .
BEARING ouots NN\ \\\\\IIIIIIIW\\\\\\EIIIIIIIIR\
WINDING #3
HIGH (COOLING) SPEED
OUTPUT —
SHAFT (output frgnr:r::;r:tti:noller to motor windings)
325VDC .
/ ovats N\ IIIIIIII&\\G\m\ 11111 NNNANNNNNN
WINDIN
o N \\\IIIIIII!;I}\ NN ANNNNN
WINDING #2
FOMENNNNNNNNN ||| AN NN
ROTOR WINDING #3
FIGURE 9 FIGURE 10
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TABLE 5
CB21-41 AND CBH21-41 BLOWER PERFORMANCE CURVE

>
1700 - o 600
p.vs Watts___ —_ |7
S.F hy a—“‘_‘\—_
P el —’Tap #10 “
1600 - Z 550
1 7
/A
— S.p VS. cfm — /»\a(’ >
a ' -
P #10 & 11 ] - L
1500 - — % Ve 500
/ [~ ]
/ ~~ 7 <e®
‘ 4 T < A
7
1400 ” — > \ = 450
— Tap #9/ Pl /,/
a 4 11/
= - % .
/ L i 7 1
1300 | /2P #8 — < L3R ~— 400
4 B v /1 = /r ,/ H
/ A Ve ,“,6
 Tap #7 7 <= 7 =% 4
1200 |- 2P P 250
E / y L d/ » /f
© > / ’ / Ve » P ®
~ / A 7 ,/ /] =
UEJ [~ Tap #6 7 2 — < 200 ° 7 ;
3 1100 7 — g 300 &
(@) P 7 > o~ o
; pid 7 “ o AT /{.: (@]
< | - = > ok 4 =
I: Tap #5 ¢ = 7 > < |
1°°0| e ik pd c — 250
7 7 _
t‘ —= = = = — > | |
Tap #4 —~ > P 7 =
P P P L~ 10? | [ P |
900 -7 7 e = = %z 200
7 P 1/ ‘/ /#2 — > d
[ T #3 [d "l - L~ "39
ip" ‘,/ > /’ 7 - /l \ls\I\la“S
800 =~ L7 > - “ — - ,?‘_‘ap #\ 150
i - + L~
—
- Tap #2 T -~ -
I — |+ —— ]
0 Fshvs.cim=-"_ |+ = ————] 100
| Tap #1/’ —
- :/ - - -
L~
600 —— ~ s0
500 0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

EXTERNAL STATIC PRESSURE (inches water gauge)

AIR VOLUME (cfm)
— — — —  MOTOR WATTS

NOTE- All cfm is meassured external to the unit with air filter and electric heat .
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TABLE 6

CB21-51/65 AND CBH21-51/65 BLOWER PERFORMANCE CURVE
1 Horsepower (ECM) Electronically Commutated Motor

2400 1000
- 11 P
Tap #10 & 11 Tap #1080+
2200 — e e Watts 900
| S.Pvs.cfm . - S
yd 7 T T //
/ A —~
2000 £ ——— 800
| Tap #9 / e /g’g
z
/ | ZRR _
y - Z
| Pd >
Tap #8 )’ < i d
1800 » = Y it 700
= g R L
1 - 4 A ——’/’
-—1’ap’¥7 pd P A
P P /%
1600 AR 600
_— // d, " ’/
£ - ~ - ae== =
ﬁ ki Vi A4 ] % pd
Py y
= Pl 4
3 f A # -
o 1400 > <20 ~ —] 500
> | P / pd . |
o Tap #5 Prs P P pa —
< — [ P % L P ju
L = 7 P> A~ P
pd -~
1200 /Tap #4 P! 7 7 A 1agi5¢ 400
prat pd - el - T —~
1 P P P 4 - B L
T rd > LT ~op #2~
1000 |} < —F 300
Tap #3 7 | L PP
T - Bl PN asas
Tap#2 | _ 1 _ T | - ==
| OF e BB AN A
/Ta #1 T - - ~~‘§
p // - L 7 — A/— L \I\la“? —
S. Bvs.cfm ~T - B MEY-a e
L~ o - - - L Lt \‘“\\ "a
- T — T — 7 | T \\\\
600 | — 100
T | =" L \\
- - = - ™~
— A= L |7 ™
 Salmml
400 I 0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

EXTERNAL STATIC PRESSURE (inches water gauge)

AIR VOLUME (cfm)
— — — —  MOTOR WATTS

NOTE- All cfm is measured external to the unit with air filter and electric heat .
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The motor is equipped with eleven taps which are driven
by the integral controller. The controller is capable of con-
trolling three of the eleven taps. Typically, a low speed tap
is energized during outdoor unit low speed cooling opera-
tion and when dehumidification is required. A higher
speed tap is energized during outdoor unit high speed op-
eration. A third speed tap is selected during heating op-
eration.

The motor controller is driven by thermostat and dehumidi-
fication demand from blower drive control A15 and internal
sensing devices.

Motor rpm is continually adjusted to maintain constant
static pressure against the blower wheel. The controller
monitors the static work load on the motor and motor amp-
draw to determine the amount of rpm adjustment. Blower
rpm may be adjusted any amount in order to maintain a
constant cfm as shown in blower ratings table 11. Tables 5
and 6 show how the cfm remains relatively stable over a
broad range of static pressure. Since the blower constant-
ly adjusts rpm to maintain a specified cfm, motor rpm is not
rated. Hence, the terms “blower speed” and “speed tap” in
this manual, on the unit wiring diagram and on blower B3
refer to blower cfm regardless of motor rpm.

Initial Power-up

When line voltage is applied to the ECM, there will be a
large inrush of power lasting less than 1/4 second. This
inrush charges a bank of DC filter capacitors inside the
ECM controller. If the disconnect switch is bounced when
the disconnect is closed, the disconnect contacts may be-
come welded. Try not to bounce the disconnect switch
when applying power to the unit.

The DC filter capacitors inside the ECM controller are con-
nected electrically to the speed tap wires. the capacitors
take approximately 5 minutes to bleed down when the dis-
connect is opened. For this reason it is necessary to wait
at least 5 minutes after turning off power to the unit before
attempting to change speed taps.

CAUTION - ELECTRICAL SHOCK HAZARD — DIS-
CONNECT POWER FROM UNIT AND WAIT AT
LEAST FIVE MINUTES TO ALLOW CAPACITORS
TO DISCHARGE BEFORE ATTEMPTING TO AD-
JUST MOTOR SPEED TAP SETTINGS. FAILURE
TO WAIT MAY CAUSE PERSONAL INJURY OR
DEATH.

Motor Startup

When the motor begins startup, the motor gently vibrates
back and forth for a moment. This is normal. During this
time the electronic controller is determining the exact posi-
tion of the rotor. Once the motor begins turning, the con-
troller slowly eases the motor up to speed (this is called
“soft-start”). The motor may take as long as 10-15 sec-
onds to reach full speed. If the motor does not reach
200rpm within 13 seconds, the motor shuts down. Then
the motor will immediately attempt a restart. The shut-
down feature provides protection in case of a frozen bear-
ing or blocked blower wheel. The motor attempts to start
up to eight times. If the motor does not start after the eighth
try, the controller locks out. The controller can be reset by
momentarily turning off power to the unit.

External Operation (Speed Tap Priority)

Figure 11 shows the two quick-connect jacks (J48 and
J49) which connect the motor to the CB21. Jack J48 is the
power plug and jack J49 connects the unit controls to the
motor. The power plug must be removed to gain access to
the speed taps.

BLOWER B3 HARNESS CONNECTORS

POWER SPEE CONTROL
CONNECTOR J48 D CONNECTOR J49
T/-iPS

PIN 1 - 24VAC* Half-Rectified Input From J46-2. (ON/OFF).
PIN 2 - From J46-4. (HI/LOW)
12-17VDC Straight Voltage With CCB1

21VAC Without CCB1
PIN 3 - Not Used.
PIN 4 - Control Common From J46-1.
PIN 5 - 24VAC* Half-Rectified Input From J46-3. (HEAT).
PIN 6 - Not Used.
J48

PIN 1 - L1 Line voltage

PIN 2 - L2 Line voltage

PIN 3 - Not used

PIN 4 - Ground, Motor to Cabinet

*NOTE-Electronically switched voltage cannot be accurately
measured with conventional meters. Do not attempt to measure
this voltage. Follow diagnostic procedures outlined in this
manual to determine if motor and BDC are operating properly.

FIGURE 11

Line voltage must be applied to J48 pins 1 and 2 in order
for the motor to operate. When control voltage is applied
to J49 pin 1 (low speed cooling or during dehumidifica-
tion), the motor is energized on low speed. When voltage
is applied to J49 pin 2 in addition to pin1 (high speed cool-
ing), the blower is energized on high speed. When voltage
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is applied to J49 pin 5 (heating demand), the blower is en-
ergized on heating speed. The motor assigns priority to
J49 pin 5 so that if a call for cooling and a call for heating
are concurrent, the call for heating overrides and the blow-
er operates on heating speed.

Blower CFM (Speed) Adjustment

All units are factory wired to the appropriate speed taps in
both heat pump and cooling applications with or without
electric heat. No field wiring is required. Table 7 shows the
factory set blower speeds. All speeds shown are mini-
mums. Do not change motor taps to operate at speeds
lower than those shown in table 8. Maximum cooling
speed taps are shown in figure 9. Recommended speed
taps for other matchups are shown in table 10. Blower mo-
tor and cfm performance ratings are shown in table 11.
TABLE 7
FACTORY BLOWER SPEED SETTINGS

. Low Speed | High Speed Heating
Unit Cooling Tap | Cooling Tap| Speed Tap
CB2141
CBH21-41 3 5 6
CB21-51
CBH21-51 2 7 6
CB21-65
CBH21-65 4 8 7
TABLE 8
MINIMUM BLOWER SPEED TAPS FOR HEATING
ELECTRIC| HEAT|HEAT PUMP
s BLOWER HEAT | PUMP| WITH ELEC.
ONLY | ONLY| HEAT
CB21-41-1P
HP21-411 | Gpiot a1 1P 8 6 8
CB21-51-1P
HP21-511 | B51/CH21-51-1P 8 6 8
CB21-65-1P
HP21-651 | B21/CH21-65-1P 8 7 9
TABLE 9
MAXIMUM BLOWER SPEED TAPS FOR COOLING
HEAT PUMP BLOWER COIL WITH HEAT PUMP
CB21-41-1P
HP21-411 CBH21-41-1P 5
CB21-51-1P
HP21-511 B21/CH21-51-1P 7
CB21-65-1P
HP21-651 B21/CH21-65-1P 8

CAUTION - ELECTRICAL SHOCK HAZARD — DIS-
CONNECT POWER FROM UNIT AND WAIT AT
LEAST FIVE MINUTES TO ALLOW CAPACITORS
TO DISCHARGE BEFORE ATTEMPTING TO AD-
JUST MOTOR SPEED TAP SETTINGS. FAILURE
TO WAIT MAY CAUSE PERSONAL INJURY OR
DEATH.

BLOWER MOTOR CONNECTOR LOCATIONS

° BLOWERMOTOR °
CONTROLLER

SPEED TAP COVER :
(slides to left after power
plug is removed) -

o o =
— T

AC POWER
INLET PLUG

CONTROL
INTERFACE PLUG

FIGURE 12

Use the following procedure to change blower speed
selection for high, low or heat speed selection:

1- Disconnect line voltage from unit.

2- Disconnect AC power plug P48 from motor/controller.
See figure 11.

3- Slide tap cover toward AC power plug. See figure 12.

4- Remove the appropriate speed connector and place it
on the proper tap. See figure 13.

5- When all connections are made to proper taps, close
tap cover and reconnect AC power plug to motor/con-
troller and reconnect line voltage to unit.

BLOWER B3 SPEED TAPS

L
WHITE CONNECTOR

HEAT-RED CONNECTOR

HIGH-BLACKT—=
CONNECTOR|=%
Ok

TSm0~ © LT MmN —

—

LOW]||FH

TYPICAL VIEW SHOWN (CONNECTORS MAY
NOT BE IN THIS ORDER)

FIGURE 13

If any of the tap wires are left disconnected, the motor re-
verts to default speed taps. If the black or red wires are left
off, the motor defaults to tap 11. If the white wire is left off,
the motor defaults to tap 5.
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TABLE 10

RECOMMENDED BLOWER SPEED TAP SETTINGS FOR CB21 SERIES UNITS

Blower Coil Unit *Recommended Blower Speed Tap Settings
Model Number Outdoor Unit Model Number Cooling High Cooling Low Heating Speed
Speed Speed **Heat Pump Only
HP14-261/411V, HP14-213/413V 5 3 4
HP19-311, HP21-411, HP21-413 5 3 6
HP18-461V, HP20-461 6 3 7
CB21-41 HP18-411V, HP18-413V, HP20-411, 7 3 6
CBH21-41 HP19-411, HP19-413, HP22-411
HS18-411, HS18-413, HS18-461, HS18-463,
HS16-411V,, HS16-461V, HS19-411V, HS19-413V, 7 3 o
HS19-461V, HS19-463V, HS22-411V, HS22-461V,
HS14-411V, HS14-413V
HP19-411, HP19-413, HP22-411 5 2 6
HP18-461V, HP19-461, HP19-463, HP20-461, 6 2 7
HP22-461
HP18-511V, HP18-513V, HP19-511,
HP19-513, HP14-311/511V, HP14-313/513V, 7 2 6
HP21-511, HP21-513
HS18-411, HS18-413, HS16-411V, HS19-411V, 5 2 -
HS19-413V, HS22-411V
CB21-51 HS18-461, HS18-463, HS18-511, HS18-513,
CBH21-51 HS16-461V, HS16-511V, HS16-513V, 6 5 "
HS19-461V, HS19-463V, HS19-511V,
HS19-513V, HS22-461V
HS14-411V, HS14-413V 6 2 -
HS14-511V, HS14-513V *x
HS14-651V, HS14-653V *k
HP18-651V, HP18-653V, HP19-511, HP19-513,
HP19-651, HP19-653, HP14-411/651V, HP14-413/653V, 8 4 7
HP21-651, HP21-653
CB21-65 HS18-511, HS18-513, HS18-651, HS18-653,
CBH21-65 HS16-511V, HS16-513V, HS16-651V, HS19-511V,
HS19-513V, HS19-651V, HS19-653V, HS14-511V, 8 4 **
HS14-513V, HS14-651V, HS14-653V
*Necessary to achieve published ratings. See installation instructions for methods of changing speed.
**Speeds shown for heat pump match without electric heat. For combinations with electric heat, see ECB21 installation instruc-
tions for appropriate speed settings and method of changing speed taps.
TABLE 11
CB21 AND CBH21 BLOWER PERFORMANCE
Air Volume (cfm) and Electrical Characteristics @ Various Speeds
Unit* Speed | Speed | Speed | Speed | Speed| Speed| Speed| Speed| Speed | Speed | Speed
Tap 1 Tap 2 Tap 3 | Tap 4 Tap 5 Tap6| Tap7 Tap8 | Tap9 | Tap10 | Tap 11
CB21-41 cfm 675 750 850 925 1025 1125 1225 1325 1400 1550 1550
CBH2-1 41 LRA Not Applicable, Controller locks out when motor stalls.
FLA range Refer to table 5
cfm 750 | 850 | 950 | 1150 | 1300 | 1500 1650 | 1800 | 1950 [ 2100 [ 2100
gggl:g; 83:31:2; LRA Not Applicable, Controller locks out when motor stalls.
FLA range Refer to table 6

*Operating at 0.00 thru 0.60 in. wg. External Static Pressure.
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TABLE 12

CB21 SERIES UNITS - BLOWER MOTOR ACTIVE TAPS*
Unit cB21 Active Blower Tap
TB1 Terminal Strip Cooling Mode .
Jumpers Required : Heating Mode
Indoor Outdoor P No CCB1 Demand With CCB1 Demand
Low Compressor - White Tap : ; :
Two-Speed - High Compressor - White Tap  |All Heating - Red Tap
None High Compressor - Black Tap N ; -
Heat Pump Fan Only - White Tap Fan Only - White Tap Fan Only - Red Tap
Low Compressor - White Tap : . :
Two-Speed - High Compressor - White Tap  |All Heating - Red Tap
With CCB1 | Condensing Unit OtR High Compres_sor -Black Tap  |gop, Only - White Tap Fan Only - White Tap
e Fan Only - White Tap
Humidity
Control Single-Speed Y1 to Y2 Compressor - Black Tap Compressor - White Tap All Heating - Red Tap
Heat Pump Fan Only - White Tap Fan Only - White Tap Fan Only - Red Tap
Single-Speed OtoRand Compressor - Black Tap Compressor - White Tap All Heating - Red Tap
Condensing Unit Y1toY2 Fan Only - White Tap Fan Only - White Tap Fan Only - White Tap
Low Compressor - White Tap :
Two-Speed - All Heating - Red Tap
DStoY2 High Compressor - Black Tap "
Heat Pump Fan Only - White Tap Fan Only - Red Tap
Without _ Low Compressor - White Tap o
CCBT | Condenang Uit | DS Y2and High Compressor - Black Tap Fan Only - White Tap
Humidity OtoR Fan Only - White Tap
Control Single-Speed DS to Y1 Compressor - Black Tap All Heating - Red Tap
Heat Pump Fan Only - White Tap Fan Only - Red Tap
Single-Speed DS to Y1 and Compressor - Black Tap All Heating - Red Tap
Condensing Unit OtoR Fan Only - White Tap Fan Only - White Tap

*Refer to figure 13.

Precautions

If the CB21 or its ECM motor is improperly or inadequately
grounded, the ECM motor may cause television interfer-
ence (commonly known as RF or radio frequency interfer-
ence). The interference is caused by the internal switch-
ing frequency of the motor controller (see figure 14). TV
interference may show up as small specks or lines which
randomly appear on the TV screen accompanied by pops
or clicks in the sound. Before attempting any service,
make sure the indoor unit is causing the interference. To
check, disconnect power to the indoor unit then check the
TV for continued signs of interference.

TV interference may be stopped by making sure the motor
is solidly grounded to the cabinet (metal to metal) and by
making sure the cabinet is solidly grounded. If TV interfer-
ence persists, make sure the television (and all affected
RF appliances) are moved away from the CB21. Also
make sure affected appliances are connected to a sepa-
rate electrical circuit.

ECM SWITCHING FREQUENCY

The electrical pulses to the windings cycle on and off at a rate of
20,000 cycles per second (20Khz, this is called the switching fre-
quency). The effective d.c. voltage can be varied by changing the
pulse width. The switching frequency is necessary in order to vary
the speed of the motor. If the motor is not securely grounded to the
cabinet and if the cabinet is not securely grounded, the switching
frequency may cause television interference.

One OUTPUT FROM CONTROLLER
TO MOTOR WINDINGS

RO L
ovors OIS IS

WINDING #1

AN [1111TNNNSNNY 11111 TNNNNNN

WINDING #2

SN IR HHHSS

WINDING #3

325VDC
O volts

325VDC
O volts

I PuLsE ON NE

[_] PULSE OFF ELECTRICAL
: PULSE

WINDING OFF 325VDC

Switching Frequency
Khz

FIGURE 14
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ECM CHECKOUT

POWER SPEED CONTROL
CONNEC'ZTOR J48 TA’PS CONNECTOR J49

WARNING-DISCONNECT P49 FROM J49 BEFORE BE-
GINNING THIS CHECKOUT. FAILURE TO DISCONNECT
P49 WILL DAMAGE BDC (A15).

NOTE-Any A.C. voltage source less than 30 volts or any D.C.
voltage source less than 20 volts may be used to check out the
motor. An ordinary 9 volt battery is recommended. Unit trans-
former T1 secondary may be used in lieu of a battery. A 9 volt
battery will last for about one day of normal operation. If trans-
former T1 is used, double check all wiring connections before
placing unit back in operation.

CHECKOUT PROCEDURE
1- Disconnect power to unit.
2- Disconnect P49 from J49.
3- Connect voltage source as shown below.
4- Turn on power to unit. Blower should operate at low speed.

ECM LOW SPEED CHECKOUT

5- Disconnect power to unit.
6- Connect voltage source as shown below.
7- Turn on power to unit. Blower should operate at high speed.

ECM HIGH SPEED CHECKOUT

8- Disconnect power to unit.
9- Connect voltage source as shown below.

10-Turn on power to unit. Blower should operate at heating speed.

ECM HEATING SPEED CHECK-

Motor and BDC Checkout

Figure 15 shows the ECM checkout procedure. The
checkout procedure may be used to determine if either the
ECM (B3) or BDC (A15) must be replaced. Follow the pro-
cedure outlined in table 15. If the ECM does not operate
properly it must be replaced. If the ECM appears to be op-
erating properly, replace the BDC (A15).

WARNING-DO NOT ATTEMPT TO REPAIR THE
ECM (B3) OR BDC (A15). THERE ARE NO FIELD
SERVICEABLE PARTS IN EITHER OF THESE COM-
PONENTS. IF EITHER COMPONENT APPEARS TO
BE FAULTY AFTER FOLLOWING THIS CHECKOUT
PROCEDURE, SIMPLY REPLACE THE ENTIRE
COMPONENT, THEN RECHECK FOR UNIT OPERA-
TION.

H-Coil

All CB21 series units have dual coils arranged in a “V” con-
figuration. Each coil has three rows of copper tubes fitted
with ripple-edged aluminum fins. An expansion distributor
feeds multiple parallel circuits through the coils.

CB21/CBH21 coils are equipped with flare connections
and provisions for field installed internally mounted expan-
sion valves. See table 13. CB21 and CBH21 units require
field installed expansion device. Heat pump system
matches require externally equalized check/expansion
valves. Refer to figure 17 for installation of expansion
valve. An adaptor ( provided in installation bag assembly)
is used between liquid line and expansion valve. Refer to
outdoor unit installation instructions for proper application,
installation and refrigeration charge for particular sys-
tems.

A screen type strainer in the liquid line connector prohibits
debris from entering the coil during cooling mode. If the
refrigerant system is opened for service, the liquid line
connector should be removed and the strainer cleaned.

TABLE 13
REFRIGERANT LINE CONNECTIONS
colL uNiT RCHES | MW | NCHES | Wl
CB21/CBH21-41 | 38male | 4o 3/4 male 19
CB21/CBH21-51 3/ male | 10 3/¢|gr12|e 19
cozvcannes | Spge | 10 | Lo | e

FIGURE
15
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I-RFCIll Flow Control Device

RFCIIl is a primary expansion mechanism which controls
the flow of refrigerant through the coil in both cooling and
heating modes. An RFCIII orifice is factory installed in all
19 series indoor units (CH19 coil is used in combination
with B21 blower to make a CBH21-65). All 21 series units
use a thermal expansion valve as the primary expansion
device. The factory installed RFCIII orifice must be re-
moved when the expansion valve is field installed.

H19-65 RFCIIl REFRIGERANT
FLOW CONTROL DEVICE
LIQUID LINE
CONNECTER/

/ C@, / STRAINER
DISTRIBUTOR / Q(r@
e

ORIFICE
(REMOVE)

LIQUID LINE

FIGURE 16

EXPANSION VALVE INSTALLATION

sopens,
NNECTOR
SENSING BULB
ST?AINER EXPANSION (STRAPPED TO
/ VALVE VAPO\R LINE)

DISTRIBUTOR N

ADAPTOR
EQUALIZER LINE
CONNECTED TO/ ad
VAPOR LINE CHECK VALVE
(HEAT PUMPS ONLY)
FIGURE 17

WARNING-RFC ORIFICE MUST BE REMOVED
FROM CH19-65 COIL WHEN USED WITH 21 SE-
RIES COMPONENTS. IF THE ORIFICE IS LEFT IN
PLACE, SYSTEM PERFORMANCE MAY BE AD-
VERSELY AFFECTED.

The components used in RFCIII systems are shown in fig-
ure 16. When an expansion valve is used, the same com-
ponents shown in figure 16 are used but the orifice must be
removed (see figure 17). RFCIII liquid line connector/
strainer and distributor are left in place and the liquid line
connects to the expansion valve check valve.

IV-OPTIONAL ECB21 ELECTRIC HEAT
A-Electric Heat Components

ECB21 parts arrangement is shown in figures 18, 19, 20
and 21. All ECB21 units consist of electric heating ele-
ments exposed directly to the airstream. Elements are se-
quenced on and off by heat relays in response to thermo-
stat demand.

B-Matchups and Ratings

Tables 14 and 15 show all possible CB21 to ECB21 match-
ups. Also shown in the tables are ECB21 electrical rat-
ings.

PARTS ARRANGEMENT
ECB21-2.5P, 5P, 6P, 7P, 8P and 10P

Heat Relay K32
ECB21-10P only

B
=
~N

N. High
Temperature
Limit S15

Heat Relay K32
ECB21-5P,-6P,-7P,-8P
Heat Relay K33
ECB21-10P

High Temperature
Limit S15 Thermal Cutoff F5

FIGURE 18

PARTS ARRANGEMENT
ECB21-5Y, 7.5Y and 10Y

High Temperature  Heat Relay K32
Limit S15

Heat Relay K33

Thermal Cutoff F5

FIGURE 19
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<=0
SZE
? m
x ©
AE
o

Circuit Breaker CB2

Circuit Breaker CB1

High Temperature
Limit S15

Relay K33

Relay K32

Relay K34

Thermal Cutoff F5

FIGURE 20

-20Y and 25Y

PARTS ARRANGEMENT
ECB-20P, 25P and 30P
ECB21

| _— High Temperature Limit S15

Circuit Breaker CB2

Circuit Breaker CB1

Circuit Breaker CB3

.

Relay K32

Relay K33

Thermal Cutoff F5

Relay K97

Relay K34 —

Resistor R6

FIGURE 21
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CB21 & CBH21 -41 OPTIONAL ELECTRIC HEAT DATA (TABLE 14)

*Minimum Circuit
El.ectric Heat No. of Steps Volts kw Btuh Ampacity
Unit Model No. & phase Input Input Input Circuit 1+ Circuit 2+ Circuit 3
208 3.8 12,800 6.8 22.7
ECB21.5 1 step 220 4.2 14,300 6.8 23.9
1 phase 230 46 15,700 6.8 25.0
240 5.0 17,100 6.8 26.0
208 3.8 12,800 6.8 13.0
ECB21-5 3 steps 220 4.2 14,300 6.8 13.9
3 phase 230 4.6 15,700 6.8 14.4
240 5.0 17,100 6.8 15.0
208 4.5 15,400 6.8 27.2
ECB21-6 2 steps 220 5.0 17,100 6.8 28.4
1 phase 230 55 18,800 6.8 30.0
240 6.0 20,500 6.8 313
208 5.3 17,900 6.8 31.7
2 steps 220 5.9 20,100 6.8 33.5
ECB21-7 1 phase 230 6.4 21,900 6.8 34.9
240 7.0 23,900 6.8 36.5
208 5.6 19,200 6.8 19.5
ECB21-7.5 3 steps 220 6.3 21 ,500 6.8 20.6 -—
3 phase 230 6.9 23,500 6.8 21.6
240 7.5 25,600 6.8 22.5
208 6.0 20,500 6.8 36.2
ECB21-8 2 steps 220 6.7 22,900 6.8 38.1
1 phase 230 7.3 25,100 6.8 39.9
240 8.0 27,300 6.8 417
208 7.5 25,600 6.8 45.0
ECB21-10 2 steps 220 8.4 28,700 6.8 47.7
1 phase 230 9.2 31,400 6.8 49.9
240 10.0 34,100 6.8 52.2
208 7.5 25,600 6.8 26.0
3 steps 220 8.4 28,700 6.8 27.5
ECB21-10 3 phase 230 9.2 31,400 6.8 28.9
240 10.0 34,100 6.8 30.2
208 94 32,000 6.8 37.7 18.9
3 steps 220 10.5 35,800 6.8 39.9 19.9
ECB21-12.5 1 phase 230 11.5 39,200 6.8 41.6 20.8
240 12.5 42,600 6.8 43.3 21.8
208 11.3 38,400 6.8 452 227
3 steps 220 12.6 43,000 6.8 47.7 23.9
ECB21-15
1 phase 230 135 47,000 6.8 49.9 25.0
240 15.0 51,200 6.8 52.2 26.0
208 11.3 38,400 6.8 39.2
ECB21-15 3 steps 220 12.6 43,000 6.8 41.3
3 phase 230 135 47,000 6.8 43.3
240 15.0 51,200 6.8 45.2
208 15.0 51,200 6.8 45.0 45.0
ECB21-20 4 steps 220 16.8 57,300 6.8 47.8 47.8
1 phase 230 184 62,700 6.8 49.9 49.9
240 20.0 68,200 6.8 52.2 52.2

*Refer to National Electrical Code manual to determine wire, fuse and disconnect size requirements. Use wires suitable for at least 167°F.
**Unit Circuit Ampacity without electric heat.
***1st stage heating element.
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CB21 & CBH21 - 51 & 65 OPTIONAL ELECTRIC HEAT DATA (TABLE 15)

PE—— ———
Electric Heat No. of Steps Volts kw Btuh M'"Anr::':]n;ci?",rcu't
Unit Model No. & phase Input Input Input
Circuit 1 Circuit 2 Circuit 3 Circuit 4
208 3.8 12,800 11.0 22.7 --—- o
ECB21-5 1 step 220 4.2 14,300 11.0 23.9 --—- o
1 phase 230 4.6 15,700 11.0 25.0 o
240 5.0 17,100 11.0 26.0 - o
208 3.8 12,800 11.0 13.0 —
1 step 220 4.2 14,300 11.0 13.9 e
ECB21-5 3 phase 230 4.6 15,700 11.0 144 o o
240 5.0 17,100 11.0 15.0 -——-
208 4.5 15,400 11.0 27.2 o o
ECB21-6 2 steps 220 5.0 17,100 11.0 284 - o
1 phase 230 5.5 18,800 11.0 30.0 -
240 6.0 20,500 11.0 31.3 o o
208 5.3 17,900 11.0 31.7 --—- o
2 steps 220 5.9 20,100 11.0 33.5 P o
ECB21-7 1 phase 230 6.4 21,900 11.0 34.9
240 7.0 23,900 11.0 36.5 - o
208 5.6 19,200 11.0 19.5 o
3 steps 220 6.3 21,500 11.0 20.6 e
ECB21-7.5 3 phaF;e 230 6.9 23,500 11.0 21.6 P o
240 7.5 25,600 11.0 22.5 --—- o
208 6.0 20,500 11.0 36.2 -—-
ECB21-8 2 steps 220 6.7 22,900 11.0 38.1 P o
1 phase 230 7.3 25,100 11.0 39.9 - o
240 8.0 27,300 11.0 41.7 - ———-
208 7.5 25,600 11.0 45.0 o -
ECB21-10 2 steps 220 8.4 28,700 11.0 47.7 - o
1 phase 230 9.2 31,400 11.0 49.9 P o
240 10.0 34,100 11.0 52.2 o o
208 7.5 25,600 11.0 26.0 o
3 steps 220 8.4 28,700 11.0 27.5 o o
ECB21-10 3 phase 230 9.2 31,400 11.0 28.9
240 10.0 34,100 11.0 30.2 --—- o
208 9.4 32,000 11.0 37.7 18.9 o
3 steps 220 10.5 35.800 11.0 39.9 19.9 o
ECB21-12.5 1 phase 230 11.5 39,200 11.0 41.6 20.8 m———
240 12.5 42,600 11.0 43.4 21.8 ———-
208 11.3 38,400 11.0 45.2 22.7 -
3 steps 220 12.6 43,000 11.0 47.7 23.9 o
ECB21-15 1 phase 230 135 47.000 110 49.9 25.0
240 15.0 51,200 11.0 52.2 26.0
208 11.3 38,400 11.0 39.2 —- —-
3 steps 220 12.6 43,000 11.0 41.3 o o
ECB21-15 3 phase 230 13.5 47,000 11.0 433
240 15.0 51,200 11.0 45.2 o o
208 15.0 51,200 11.0 45.0 45.0
ECB21-20 4 steps 220 16.8 57,300 11.0 47.8 47.8
1 phase 230 18.4 62,700 11.0 49.9 49.9 o
240 20.0 68,200 11.0 52.2 52.2
208 15.0 51.200 11.0 26.0 26.0 o
6 steps 220 16.8 57,300 11.0 27.6 27.6 -
ECB21-20 3 phase 230 18.4 62,700 11.0 28.9 28.9
240 20.0 68.200 11.0 30.2 30.2 o
208 18.8 64,100 11.0 45.0 45.0 22.7
ECB21-25 5 steps 220 21.0 71.700 11.0 47.8 47.8 239
1 phase 230 23.0 78.300 11.0 499 499 25.0
240 25.0 85,300 11.0 52.2 52.2 26.0
208 18.8 64.100 11.0 327 32.7
ECB21-25 6 steps 220 21.0 71,700 11.0 34.4 34.4 ———-
3 phase 230 23.0 78,300 11.0 36.0 36.0 -
240 25.0 85.300 11.0 37.7 37.7 o
208 22.5 76,900 11.0 45.0 45.0 45.0
ECB21-30 6 steps 220 252 86.000 11.0 47.8 47.8 47.8
1 phase 230 27.5 94.000 11.0 49.9 499 499
240 30.0 102,400 11.0 52.2 52.2 52.2

*Refer to National Electrical Code manual to determine wire, fuse and disconnect size requirements. Use wires suitable for at least 167°F.
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1-Thermal (Heat) Relay

Thermal sequencing (heat) relays are used to ener-
gize heating elements in all ECB21 series units. A
heat relay is a N.O. relay with a resistive element for a
coil and a bimetal disk actuating the contacts. When
the relay is energized, the internal resistance heats
the bimetal disk causing the contacts to close. When
the relay is de-energized, the disk cools and the con-
tacts open.

A sequencing relay has multiple contacts. Each set of
contacts is connected to a separate bimetal disk.
When the relay is energized, internal resistance heats

lays have two resistive coils; each with its own set of
contacts. These relays operate as two independent
relays. Figure 22 shows a typical heat relay. Table 16
describes the heat relays used in ECB21 series units.

TYPICAL THERMAL SEQUENCING (HEAT) RELAY

M2

H\ M1

the bimetal disks at different rates causing the con- H
tacts to close at different times. The contacts are cali-
brated to operate on a first on/last off basis. In some
heat relays, all or part of the contacts may be physical-
ly connected (not electrically connected) together so FIGURE 22
that they open and close at the same time. Other re-
TABLE 16
ECB21 USAGE*
Heat Relay Operation Coil K32 K33 K34 K35 K97
ONE TIMING ECB21-5-P
M2| OO [MT[[ M1-M2 closes 1-60 sec. ECB21-10-P
O@O after H-H is energized and | 24VAC - - ECB21-12.5-P -—- -—-
H H opens 1-45 sec. after H-H — — ECB21-15-P — -
is de-energized. . . . . ECB21-30-P
SINGLE TIMING . — ECB21-20-P — o
M1 O— O M2 Both sets of contacts ac-
tuate together. Contacts
M3[NOH O/ | M4 close 1-60 sec. after H-H 24VAC ECB21-25-P - - - -
H oo H is energized and open
1-45 sec. after H-H is de- ECB21-30-P - - — o
energized.
ECB21-6-P
ECB21-7-P
ECB21-8-P
TWO TIMINGS ECB21-10-P
M2 M1 CONTROL VOLTAGE ECB21-12.5-P| ECB21-12.5-P|
OHHO Both set$OBk contacts ECB21-15-P | ECB21-15P
M4l OO | M3|| close 1-110 after H-H is ECB21-20-P | ECB21-20-P
oo energized and open | 24VAC ECB21-25-P ECB21-25-P
H H (| 1-110 sec. after H-H is de- = o130 = o 30
energized. Terminals — —
M1-M2 operate on a first ECB21-5-Y ECB21-5-Y i — i
on last off basis. ECB21-7.5-Y | ECB21-7.5-Y --—- - -
ECB21-10-Y | ECB21-10-Y
ECB21-15-Y | ECB21-15-Y
ECB21-20-Y | ECB21-20-Y | ECB21-20-Y | ECB21-20-Y
ECB21-25-Y | ECB21-25-Y | ECB21-25-Y | ECB21-25-Y
TWO TIMINGS
LINE VOLTAGE COIL — — ECB21-25-P — .
m2| o+ M1 Both sets of contacts
O—|£ close 1-110 after H-H is
M4 M3|| energized and open
ylofdo | 4| 1-110sec afterH-Hisde- | 240VAC
energized. Terminals - - ECB21-30-P - -
M1-M2 operate on a first
on last off basis.

*Refer to Unit Wiring Diagram.
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2-Resistor R6

TABLE 18

The resistor reduces the effects of inrush current on
the thermostat. Heat relays used in ECB21 series
units draw approximately 0.7 amps each immediately
after being energized. As the relay coil heats and re-
sistance builds, the current subsides. Within a few
seconds after being energized, the current is reduced
to minimum level (approximately 0.18 amps each).
The resistors used in ECB21 series units are shown in
Table 17. The resistor is located on the ECB21 control
panel.

3-Heating Elements

Optional ECB21 electric heat is composed of helix
wound nichrome bare heating elements which are ex-
posed directly to the airstream. Heating elements are
energized directly by the heat relays. Once ener-
gized, heat transfer is instantaneous. Small kw units
use a single heating element connected to line voltage
by way of a heat relay and safety limits. All other units
use multiple small kw elements connected in parallel.
The kw rating of each element is added together to
reach the total kw rating of the unit. Each element is
energized independently by a thermal sequencing
(heat) relay and is protected by safety limits. Heating
elements used in ECB21 series units are listed in table
18.
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. . Elements
ECB21 series units have one or two thermal (heat) re- Unit Total Watts | Number of
lays connected directly to the indoor thermostat (ter- Elements | 'Watts Each
minal W1.) A resistor is used in parallel with the heat ECB21-5-P 5000 @ 240V 1 5000
relay (K32) coil in all applications which use a single ECB21-6-P 6000 @ 240V 2 3000
] ECB21-7-P 7000 @ 240V 2 3500
heat relay connected to thermostat dgmand (for e>.< TR 8000 @ 240V > 2000
ample, refer to ECB21-5-P diagram in back of this ECB21-10-P_|| 10000 @ 240V ) 5000
manual). If two heat relays are connected to the ther- ECB21-12.5-P || 12500 @ 240v 3 4167
mostat, the relays are connected in parallel and no re- ECB21-15-P_ || 15000 @ 240V 3 5000
sistor is used (for example, refer to the ECB21-5-Y ECB21-20-P |} 20000 @ 240V 4 5000
unit wiring diagram in back of this manual) ECB2125P | 25000 @ 240V 2 2000
g diag ' ECB21-30-P_|| 30000 @ 240V 6 5000
TABLE 17 ECB215Y__||_5000 @ 240V 3 1667
Units Equipped with Resistor Rati ECB21-7.5-Y 7500 @ 240V 3 2500
Resistor R6 esistor Rating ECB21-10-Y || 10000 @ 240v 3 3333
ECB21-15-Y || 15000 @ 240V 3 5000
ECB21-5-P ECB21-20-Y || 20000 @ 240v 6 3333
ECB21-6-P ECB21-25-Y || 25000 @ 240V 6 4167
ECB21-7-P
ECB21-8-P 150 ohm + 10% 10 watt .
21100 4-High Temperature (Thermal) Cutoff F5
ECB21-25-P All ECB21 series units use a high temperature (ther-
ECB21-30-P mal) cutoff fuse connected in series with each element

(figure 23). The fuse provides secondary high temper-
ature protection to each element. The fuses are ce-
ramic non-resettable fusible links which must be re-
placed after being tripped. Each cutoff is factory preset
to open at 333°F + 3°F.

THERMAL CUTOFF
FUSE F5

AUTO-RESET
HIGH TEMPERATURE
LIMITS15 [

FIGURE 23

5-High Temperature Limits S15

Each ECB21 uses an auto-reset type high tempera-
ture limit connected in series with each heating ele-
ment (figure 23). The high temperature limit is used as
a primary limit. If the switch exceeds its factory preset
limit (table 19), it opens and cuts out only the element it
is connected to.



TABLE 19
ECB21 High Temperature Limit Control S15
No. of L
Unit Limits Description
ECB21-5-P 1
ECB21-6-P 2
ECB21-7-P 2
ECB21-8-P 2
ECB21-10-P 2
ECB21-12.5-P 3 SPST Normally Closed
ECB21-15-P 3 Open @ 150°F + 5°F on rise
ECB21-25-P 5 Close @ 115°F + 7°F on rise
ECB21-5-Y 3 auto-reset
ECB21-7.5-Y 3
ECB21-10-Y 3
ECB21-15-Y 3
ECB21-20-Y 6
ECB21-25-Y 6
SPST Normally Closed
ECB21-20-P 4 Open @ 150°F + 5°F on rise
e Close @ 110°F + 7°F on rise
auto-reset
SPST Normally Closed
ECE21-30-P 5 Open @ 140°F + 5°F onrise
e Close @ 105°F + 7°F on rise
auto-reset

6-Circuit Breakers CB1, CB2, CB3

Larger sized 208/230 volt single and three-phase
units (12.5kw and larger) are equipped with circuit
breakers for line voltage overcurrent protection. Cir-
cuit breakers used in ECB21 series units are shown in
table 20.

The ECB21 circuit breakers are connected to line volt-
age and are wired in parallel with each other and unit
circuit breaker CB6. With ECB21 installed CB1, CB2

and CB3 are physically located adjacent to unit circuit

breaker CB6.
TABLE 20
ECB21 ELECTRIC HEAT CIRCUIT BREAKER RATINGS
Circuit Circuit Circuit
Unit Breaker Breaker Breaker
(CB1) 2 (CB2) 3(CB3)
2 pole 2 pole
ECB21-12.5-P 45 amp 25 amp -—
120/240vac 120/240vac
2 pole 2 pole
ECB21-15-P 60 amp 30 amp -—-
120/240vac 120/240vac
2 pole 2 pole
ECB21-20-P 60 amp 60 amp -—-
120/240vac 120/240vac
2 pole 2 pole 2 pole
ECB21-25-P 60 amp 60 amp 30 amp
120/240vac 120/240vac 120/240vac
2 pole 2 pole 2 pole
ECB21-30-P 60 amp 60 amp 60 amp
120/240vac 120/240vac 120/240vac
3 pole
ECB21-15-Y 50 amp -
240vac
3 pole 3 pole
ECB21-20-Y 35 amp 35 amp
240vac 240vac
3 pole 3 pole
ECB21-25-Y 40 amp 40 amp
240vac 240vac
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V-WIRING DIAGRAMS AND OPERATING SEQUENCE

A-Field Wiring

TYPICAL COOLING APPLICATION WITH ELECTRIC HEAT

208-230/60/1

S|
THERMOSTAT— =

L _/x\./v\/\r\__/\__/\.

®@@@ QO

|- Vl\--/\
| |u|

[ |

) TRANSFORMER CONBUCTGRE SOy
et -
v NTROL
@@@ HEAT ELEMENT 2 82 GROUND
o HE(2) TERMINAL
) o : @ HE (| )®:OO @LI
3 @@@® HEAT ELEMENT | 0,
BB L3
@ @ @ HR R
(DRAH)| HEAT RESISTOR
@ @ IIQELAY
FUSE 030 @2 Hu D
04— TBI TERMINAL BOARD
K43 INDOOR
H [S 2]CB6 BLOWER RELAY @
T‘l
L= /A

REFER TO UNIT RATING
PLATE FOR MINIMUM
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(LJl_ == CIRCUIT AMPACITY AND
| L b e —evpehenendl a»J MAXIMUM OVERCURRENT
| L — —I j|: — — j:tit“ | | | PROTECTION SIZE
| ___ _/|L o o o N [ N— —_— I _I
| W GEY sl A
| ,—l_—_—_—_—' N TERMINAL BLOCK
(AR LINE VOLTAGE FIELD INSTALLED
A T T T ~ LOW VOLTAGE FIELD INSTALLED
NEC/CEC CLASS 2
NOTE-ALL REMAINING WIRES FACTORY INSTALLED
A
A TO EXTERNAL LOAD 24VAC FIELD INSTALLED JUMPERS REQUIRED
AT .S0AMP MAXIMUM FOR TERMINAL STRIP TB1
/A NEC/CEC CLASS 2 3VA Humidity Stdoor O Jumpers
/A WHEN TWO STAGE THERMOSTAT Control : Required
IS USED, CONNECT SECOND With CCB1 Single-Speed Y11to Y2 and
STAGE HEAT BULB TO TERMINAL v Condensing Unit OtoR
"W2," REMOVE JUMPER otV Two-Speed
PFE'TW,EI\E[')\I J\E;MINALS ontro Condensing Unit OtoR
Without Single-Speed Con- DS to Y1 and
& ANTICIPATION SETTING CCB1 densing Unit OtR
.4 AMP (ELECTRIC HEAT) Humidity Two-Speed DS to Y2 and
Control Condensing Unit OtoR
FIGURE 24




HEAT PUMP WITH ELECTRIC HEAT

EM_HT RELAY
/A

r _,___/' T — — — LOW VOLTAGE FIELD INSTALLED
NEC/CEC CLASS 2

| <33 | NOTE-ALL REMAINING WIRES
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| | | Lo | 1 |
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| | I/Y; _(\__—_I|\_ _— —_— _, | |
| | | PN N N N A | |
| Lop N N — — _/|\_ - :l\_J | |
| || Ll s _r___,|\_ - N | |
N 191 2 N1 N N2 N
/.I\_ I N LA SN _/|\__ __1|\_ - N _/|\_ _/|\_ | |
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[ L
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L L _/|\_ _r|\_ = | | —l t
—_— T
VINZRdfolalRR] | TERINAL BLock | TET ST
A\ 2| ol ol g <| >| =] ©
ol 2l Bl 2l ¢ 25l G
/N THERMOSTAT HEAT ANTICIPATION LW o > 20 =
SETTING .4 AMP (ELECTRIC HEAT) | £| & & 2| olzz| #
= = a! Z'0d W
A\ WHEN TWO STAGE THERMOSTAT IS USED, 2 3 = £ 2% ¥
CONNECT SECOND STAGE HEAT BULB TO | O O C)| ol e '—| :|
TERMINAL "Ww2," REMOVE JUMPER BETWEEN =4 LT
TERMINALS "R™ AND "we" ) x| W o2 & 4
= =
/A WHEN OUTDOOR THERMOSTAT IS USED, |2l 2] ~| =] & 3| &|
CONNECT LEADS TO TERMINALS "R"™ AND "W3 oo o) 5
AND REMOVE JUMPER | | 8 | <Z.:| 5| 8| D_|
/N EMERGENCY HEAT RELAY (USED ONLY IF o T 5 g
OUTDOOR THERMOSTAT IS USED) FIELD [ | | | @l al |
PROVIDED AND INSTALLED NEAR INDOOR ]
UNIT 24VAC 5VA MAX NEC CLASS 2 —
/A NEC/CEC CLASS 2 3VA HEAT PUMP LOW
/A VOLTAGE JUNCTION BOX
FIELD INSTALLED JUMPERS REQUIRED
FOR TERMINAL STRIP TB1
Humidity Outdoor Jumpers
Control Unit Required
With CCB1 | Single-Speed Heat Pump Y1toY2
Humidity
Control Two-Speed Heat Pump none
Without CCB1 | Single-Speed Heat Pump DS to Y1
Humidity
Control Two-Speed Heat Pump DS toY2
FIGURE 25
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FIELD WIRING FOR ECB21 5 KW SINGLE-PHASE HEATERS

A L
THERMOSTAT

OO0 A [ . -

M A M e |

S e 12929
| p 070
Ll : I Ie X¥g) O

TRANSFORMER

|
T
|
_'l‘l_— _I\_ "OlO P2-9

| —
I r’%‘—JIhT—’I‘——————:OﬁO " oy ~HEAT RELAY 1 2 /N 8
X
TR — S A ST
G 3
—————— |
[ b-=====m00, 9 Lehe)| - C
IR Ee—— om0 1
| | 92
| | | | Ow_aO . A HE(1)
R e I S 0S
| A __NNR
l | 1 © .
| ! . I ! | RESISTOR
W-E-Eﬁ
& |
GROUND
CCB1-1 TERMINAL BLOCK
@ RED
[] BLACK
L]
NOTE-USE COPPER TB2
CONDUCTORS ONLY. TERMINAL o o
BLOCK cB (1)
CIRCUIT NO.2 )
L2 L1 [ ]
208-230/60/1
CRoUTNO1 !
208-230/60/1
2 %

TO EXTERNAL LOAD 24VAC AT .50 AMP MAXIMUM.

MINIMUM WIRE SIZE
NEC/CEC CLASS 2 3VA UNIT WIRE SIZE
CB21-41/51/65 (CKT #1) 14
-5.0-1P (CKT #2) 10

EMERGENCY HEAT RELAY (USED ONLY IF OUTDOOR
THERMOSTAT IS USED) FIELD-PROVIDED AND IN-
STALLED NEAR INDOOR UNIT. 24VAC 5VA MAXIMUM
NEC CLASS 2.

THERMOSTAT HEAT ANTICIPATION SETTING .4 AMP
(ELECTRIC HEAT)

REFER TO JUMPER APPLICATION TABLES IN TYPICAL HEAT
PUMP OR COOLING WIRING DIAGRAMS IN THIS MANUAL.

& SEE FIGURE 25 FOR TYPICAL HEAT PUMP T'STAT WIRING. ECB21

— | INE VOLTAGE FIELD INSTALLED

— T = = LOW VOLTAGE FIELD INSTLLED
NEC/CEC CLASS 2

NOTE-ALL OTHER

WIRES FACTORY INSTALLED

FIGURE 26
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FIELD WIRING FOR ECB21 6, 7, OR 8 KW SINGLE-PHASE HEATERS
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YA
THERMOSTAT
TRANSFORMER
ROOOOORO [\
. N e
TB1
:_ _r(_ _J\_A\_ — _( | { | TERMINAL T
* l_rM\_ —— _4\_1\_ —_ | BOARD ®
i | - JO=C
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| : r I | l—\ v2 P2-9 A J2-8
I I |_+J|hT—4\______==O_O HEAT RELAY 1 P28 /N
| Lpdhbph x S\
i O?O< @‘@'@
| vy b ] J2-3 N
R =, ° @1 = ©
N
AN e oon Hlo el | Ve
w2
I | | | I O_O HE(1)| HE(2)
|_1-1s__.1s_ _tL_tl\__ — w3
| | ] —~ O—O M M
| A 3020
I—| [ ] R
| | ! I_ ! | RESISTOR
.
Eifﬁl i
GROUND
CCB1-1 TERMINAL BLOCK MmN A___RED
P N RED
[ef—p—
BLACK glack
NOTE-USE COPPER —
CONDUCTORS ONLY. TERMINAL o o
CIRCUIT NO. 2 BLOCK B0
L2 L1 [ ]
208-230/60/1
CIRCUIT ' <=
NO.1
12 em—
A 208-230/60/1
TO EXTERNAL LOAD 24VAC AT .50 AMP MAXIMUM.
MINIMUM WIRE SIZE
A NEC/CEC CLASS 2 3VA OnNIT WIRE SIZE
CB21-41/51/65 (CKT # 1) 14
/ j \ SEE FIGURE 25 FOR TYPICAL HEAT PUMP T'STAT WIRING.
EMERGENCY HEAT RELAY (USED ONLY IF OUTDOOR ECB21:6.0-1P (CKT#2) 8
THERMOSTAT IS USED) FIELD-PROVIDED AND IN-STALLED ECB21-7.0-1P (CKT #2) 8
NEAR INDOOR UNIT. 24VAC 5VA MAXIMUM NEC CLASS 2. ECB21-8.0-1P (CKT # 2) 6
A THERMOSTAT HEAT ANTICIPATION SETTING .4 AMP s LINE VOLTAGE FIELD INSTALLED
(ELECTRIC HEAT) — — —— LOW VOLTAGE FIELD INSTALLED
NEC/CEC CLASS 2
NOTE-ALL OTHER
A REFER TO JUMPER APPLICATION TABLES IN TYPICAL HEAT W'TESST'ZEEESRY
PUMP OR COOLING WIRING DIAGRAMS IN THIS MANUAL.
FIGURE 27




FIELD WIRING FOR ECB21 10.0 KW SINGLE-PHASE HEATER

29 \/

ATHER?/I']OSTAT
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[ 1 [ i —
A
CCB1-1 TERMINAL BLOCK RESISTOR
M (M_RED
I |_2|/ N M\__RED
L
1 BLACK o\ ok
TB2
NOTE-USE COPPER TERMINAL ° 0
CONDUCTORS ONLY. v BLOCK &B GROUND
CIRCUIT NO. 2 I ]
L2 L1 CIRCUIT || g
208-230/60/1 NO.1
208-230/6 .2 -
A TO EXTERNAL LOAD 24VAC AT .50 AMP MAXIMUM. 01
A NEC/CEC CLASS 2
A SEE FIGURE 25 FOR TYPICAL HEAT PUMP T'STAT WIRING. TINIVIUV WIRE SIZE
EMERGENCY HEAT RELAY (USED ONLY IF OUTDOOR NI WIRE SIZE
THERMOSTAT IS USED) FIELD-PROVIDED AND IN-
STALLED NEAR INDOOR UNIT. 24VAC 5VA MAXIMUM CB21-41/51/65 (CKT # 1) 14
NEC/CEC CLASS 2. ECB21-10.0-1P (CKT # 2) 6
A THERMOSTAT HEAT ANTICIPATION SETTING .4 AMP
(ELECTRIC HEAT) e | [NE VOLTAGE
. — — — — LOW VOLTAGE
WHEN TWO-STAGE T'STAT IS USED, CONNECT NEC/CEC CLASS 2
SECOND-STAGE HEAT BULB TO TERMINAL “W2." NOTEALL OTHER WIRES
REMOVE JUMPER BETWEENERMINALS “R” AND “W2. FACTORY INSTALLED
A REFER TO JUMPER APPLICATION TABLES IN TYPICAL HEAT
PUMP OR COOLING WIRING DIAGRAMS IN THIS MANUAL.
FIGURE 28
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FIELD WIRING FOR ECB21 12.5, 15.0 OR 20.0 KW SINGLE-PHASE HEATERS

/A s
THERMOSTAT

/N
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HE(1)] HE(2)] HE(3)] HE(4)

i

|| M 2
M 1 : M 1 1 7
[ [4 B3 [o] [ [] [ g
A CCB1-1 TERMINAL BLOCK ORANGE
HEAT RELAY 1
VN SYili\O
CIRCUITNO.2  CIRCUIT NO. 3 I—@ 92
208-230/60/1  208-230/60/1 3
L1 L2 L1 L2
P2
] =2
s | [NE VOLTAGE OCB(SO Q)
— — — —LOW VOLTAGE o) — GROUND
NEC CLASS 2 TERMINAL
QCB(ZO BLOCK °c o
NOTE-ALL OTHER o cB (1
WIRES FACTORY INSTALLED | |
cirouTNot -1 @
208230601 |,

A TO EXTERNAL LOAD 24VAC AT .50 AMP MAXIMUM.

NEC/CEC CLASS 2 3VA

SEE FIGURE 25 FOR TYPICAL HEAT PUMP T'STAT WIRING. MINIMUM WIRE SIZE

EMERGENCY HEAT RELAY (USED ONLY IF OUTDOOR UNIT WIRE SIZE

THERMOSTAT IS USED) FIELD-PROVIDED AND IN- CB21-41/51/65 (CKT#1) 14

STALLED NEAR INDOOR UNIT. 24VAC 5VA MAXIMUM

NEG/CEC CLASS 2. ECB21-12.5-1P (Ckt#2) 7 O

THERMOSTAT HEAT ANTICIPATION SETTING .4 AMP ECB21-12.5-1P (CKt#3) 10(75_C)

(ELECTRIC HEAT) ECB21-15.0-1P (Ckt.#2) 6(75_C)

CONNECTIONS AT TERMINALS “E” AND “X* OF ECB21-15.0-1P (Ckt.#3) 1075 C)

THERMOSTAT (S1) ONLY IF EMERGENCY HEAT ECB21-20.0-1P (Ckt.#2) 6(75 C)

RELAY IS USED. ECB21-20.0-1P (Ckt.#3) 675 C)

WHEN TWO-STAGE T'STAT IS USED, CONNECT
SECOND-STAGE HEAT BULB TO TERMINAL “W2."
REMOVE JUMPER BETWEEN A
TERMINALS “R” AND “W2."
REFER TO SINGLE DISCONNECT POWER SOURCE
RATING PLATE ON INDOOR UNIT FOR MIN.
CIRCUIT AMPACITY, MIN. WIRE SIZES AND
MAX. OVERCURRENT PROTECTION.

USE COPPER CONDUCTORS ONLY.

REFER TO JUMPER APPLICATION TABLES IN TYPICAL HEAT
PUMP OR COOLING WIRING DIAGRAMS IN THIS MANUAL.

FIGURE 29
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THERMOSTAT

BOO

SICIC)

=
T

B1
TERMINAL
I BOARD

<FIELD WIRING FOR ECB21 25 OR 30 KW SINGLE-PHASE HEATERS

— ]

Vi

—— | INE VOLTAGE
FIELD INSTALLED

— — — LOW VOLTAGE FIELD

INSTALLED NEC/CEC CLASS 2

N

OTE-ALL OTHER

WIRES FACTORY INSTALLED

/A

> PRD

INDOOR BLOWER

i8]

YELLOW

HEAT RELAY 2

HEAT RELAY 4

TRANSFORMER

|

HEAT RELAY 5

.
!

??
50
??

OO
HH®

TO EXTERNAL LOAD 24VAC AT .50 AMP MAXIMUM.

NEC/CEC CLASS 2 3VA

|—|I|-

SEE FIGURE 7 FOR TYPICAL HEAT PUMP T'STAT WIRING.& WHEN OUTDOOR THERMOSTAT IS USED, CON-
EMERGENCY HEAT RELAY (USED ONLY IF OUTDOOR

THERMOSTAT IS USED) FI
STALLED NEAR INDOOR U
NEC CLASS 2.

ELD-PROVIDED AND IN-
NIT. 24VAC 5VA MAXIMUM

THERMOSTAT HEAT ANTICIPATION SETTING .4 AMP

(ELECTRIC HEAT)

CONNECTIONS AT TERMINALS “E” AND “X” OF

THERMOSTAT (S1) ONLY IF
RELAY IS USED.

EMERGENCY HEAT

WHEN TWO-STAGE T'STAT IS USED, CONNECT
SECOND-STAGE HEAT BULB TO TERMINAL “W2.”
REMOVE JUMPER BETWEEN

TERMINALS “R” AND “W2."

REFER TO SINGLE DISCONNECT POWER SOURCE
RATING PLATE ON INDOOR UNIT FOR MIN.
CIRCUIT AMPACITY, MIN. WIRE SIZES AND

MAX. OVERCURRENT PROTECTION.

USE COPPER CONDUCTORS ONLY.

£\

LN J2 P2 HEAT RELAY 1 HEAT RELAY 3
CCB1-1
I_El - J2 — RESISTOR
TERMI ek
CIRCUIT NO. 2 NAL 2
208-3130(30/1 BLOCK P2 I_@ I_@'
¥ @HHO)| |@HH®
s asobon '
07 L2 ORANGE
CIRCUIT NO. 4 g g g g g E
208-230/60/1
L1 L2
f HE(1|HE(2JHE(3JHE(4|HE (5]HE(§]
%B(P
i)
"%
s — [
O CB (1] @
[ | GROUND
crouTNos 1@
2082306011 |,

NECT LEADS TO TERMINALS “R” AND “W3” AND REMOVE JUMPER

MINIMUM WIRE SIZE
WIRE SIZE
UNIT CKT.#2 CKT#3 CKT.#4
ECB21-25.0 | 6(75 C)| 6(75 C)| 10(75 C)
ECB21-30.0 | 6(75 C)| 6(75 C) 6(75 C)
CB21-41/51/69 (CKT.#1) 14

REFER TO JUMPER APPLICATION TABLES IN TYPICAL HEAT
PUMP OR COOLING WIRING DIAGRAMS IN THIS MANUAL.

FIGURE 30
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/N s
THERMOSTAT

A\

FIELD WIRING FOR ECB21 5, 7.5, 10 AND 15 Kw THREE-PHASE HEATERS

.

7 ™7 71 —
rr_,l.l__,L_eLJL__{ | TERMINAL
—— _'T_, BOARD
** { | |I | : TRANSFORMER
11 100 [\
T T B
ANTEEY |1 |0%O| oo .
BLOWER
| | I__H_T_L__Jl\—__:OﬁO RELAY \ 7
| I | I ~ d Y2 J2-9 0O g g
] g 020
: | |I | II T | T T T O s O YELLOW N A 2
L L ————=70=0 M -,
1 =00 s\
| I I | | 020 HEAT RELAY 2 P2 i
1_,{\.4__,}\_ - - 00 @.@.@ PO
. _T__:‘L_\\ R 2 o \\\
| | ]‘_‘l'_—"O_O 1 I—@ HE()| HE@R)| HE(3)
I e VI | @HH®
S j 1
CCB1-1 TERMINAL BLOCK
HEAT RELAY 1
/A ARG
M3
ECB21-15.0-1Y ONLY I_O
CIRCUIT NO. 2 @—' I—@-—
208-230/60/3
L3 L2 L1 CB(2)
'y CIRCUIT CIRCUIT NO. 2
BREAKER 208-230/60/3
L1 L2 L3 ['4]
] TB2 @
TERMINAL
B,'ﬂcl"/—f\—f\—f\ AN GROUND
{is} NN M
VAN ———
12} PHN—
pe—— | o0
CB (1
A TO EXTERNAL LOAD 24VAC AT .50 AMP MAXIMUM. | e '3 |
A NEC/CEC CLASS 2 3VA R
NO.1 [P —
A SEE FIGURE 25 FOR TYPICAL HEAT PUMP T'STAT WIRING. 208-230/603 |3 e
EMERGENGY HEAT RELAY (USED ONLY IF OUTDOOR
THERMOSTAT IS USED) FIELD-PROVIDED AND IN- TGN WIRE SIoE
i‘g;LLED NEAR INDOOR UNIT. 24VAC 5VA MAXIMUM T pp—
A THERMOSTAT HEAT ANTICIPATION SETTING .4 AMP | CB21-41/51/65 (CKT #1) 14
(ELECTRIC HEAT) ECB21-5.0-1Y (CKT #2) 14
75 12
A CONNECTIONS AT TERMINALS “E” AND “X” OF ECB21.7.5-1¥ (CKT #2)
ECB21-10.0-1Y (CKT #2) 10A (75 Q)
THERMOSTAT (S1) ONLY IF EMERGENCY HEAT
ECB21-15.0-1Y (CKT #2) 8(75 C)
RELAY IS USED.

USE COPPER CONDUCTORS ONLY.

— | INE VOLTAGE FIELD INSTALLED
—— T~ =~ LOW VOLTAGE FIELD INSTALLED

NEC/CEC CLASS 2

A\

NOTE-ALL OTHER WIRES FACTORY INSTALLED

REFER TO JUMPER APPLICATION TABLES IN TYPICAL HEAT
PUMP OR COOLING WIRING DIAGRAMS IN THIS MANUAL.

FIGURE 31
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FIELD WIRING FOR ECB21 20, 25 Kw THREE-PHASE HEATERS

THERMOSTAT

TB1
TERMINAL
BOARD INDOOR BLOWER
RELAY TRANSFORMER
OO0 ®
o=0
T
020
J2
O~ Or<Cmuzy
00| P2 HEAT RELAY 2 HEAT RELAY 4
Q20 H® H®
oxQ|” HE®)| (@A
2
O=0)| P2
RED
HEAT RELAY 1 HEAT RELAY 3
——1—
CCB1-1 TERMINAL BLOCK f I_@ I—@
MINIMUM WIRE SIZE @_| I_@ @_| |_@
WIRE SIZE
UNIT CKT#2 | CKT#3
ECB21-20.0 [ 10(75 ¢)f 1075 ©) ORANGE '
ECB21-250 | 8(75 ¢)| 8(75 C)
CB21-41/51/65 CKT#1 14
HE(1)| HE(2] HE(3] HE(4)| HE(5)| HE(6
s LINE VOLTAGE CIRCUIT NO. 2 TB2
FIELD INSTALLED  208-230/60/3 TERMINAL
L1 L2 L3 BK
45 L1
— — —— LOW VOLTAGE (W W =
FIELD INSTALLED L2
NEG/CEC CLASS 2 ORCUIT O 3 =
3 =
NOTE-ALL OTHER L1213
WIRES FACTORY .A |
INSTALLED A t ['1]
O O
o5 2
GROUND
O O
O O
O O oo
CB(2 CB (1)
o Q
[ ]
A TO EXTERNAL LOAD 24VAC AT .50 AMP MAXIMUM.
L e
425 NEC/CEC CLASS 2 3VA. CIRCUIT NO.1
WHEN TWO-STAGE T'STAT IS USED, CONNECT L2 «@mmmmd 505 230/60/1
A SEE FIGURE 25 FOR TYPICAL HEAT PUMP T'STAT WIRING. EE&%’:‘,E’?JQ%ESE@TTVBV%E?\,TO TERMINAL “W2.
EMERGENCY HEAT RELAY (USED ONLY IF OUTDOOR TERMINALS “R" AND "W2."
THERMOSTAT IS USED) FIELD-PROVIDED AND IN- :
STALLED NEAR INDOOR UNIT. 24VAC 5VA MAXIMUM
NEC/GEC CLASS 2 REFER TO SINGLE DISCONNECT POWER SOURCE
: RATING PLATE ON INDOOR UNIT FOR MIN.
A THERMOSTAT HEAT ANTICIPATION SETTING .4 AMP CIRCUIT AMPACITY, MIN. WIRE SIZES AND
(ELECTRIC HEAT). MAX. OVERCURRENT PROTECTION.
CONNECTIONS AT TERMINALS “E” AND “X” OF A USE COPPER CONDUCTORS ONLY.
THERMOSTAT (S1) ONLY IF EMERGENCY HEAT
RELAY IS USED. REFER TO JUMPER APPLICATION TABLES IN TYPICAL HEAT
YA 2 \ PUMP OR COOLING WIRING DIAGRAMS IN THIS MANUAL.
FIGURE 32
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EQUI
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o %
@
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T

TI

‘ 24V

=

RED-20BV.

L en—
Q :

T8l 24V POWER
o VPR
oo
\A\S SF VA reren 10 FacToRY
N
IS4 Cale A\ ONIT FOR BLONER
Kz0- | SPEED INFORMAT 10N
Onely O é& ‘ /A\ NEC/CEC CLASS 2 3V,
O HI/LoW O8]~ — ——
[

[ L
A WMSE COPPER CONDUCTORS
A‘ & RAT]NG PLATE FOR
MINIMUM CIRCU.
L AMPACITY AND MAX[MUM
FUSE SIZE

WHEN TWO SPEED
THERMOSTAT IS USED,
CONNECT SECOND_STAGE
HEAT BULB TO TERMINAL

ORANBE-230V
O
0

"W2" AND_REMQVE
JUMPER BETWEEN
TERMINALS "R™ AND "W2"

46
P46

K20
e
e

@
2

A\ WHEN QUTDOOR THERMOSTAT
15 USED, CONNECT LEADS
il TERMINAI

P4g

%J 1,2,
e
| °

LS "R"
W3™ AND REMOVE JUMPER ®

3 il

L 24V COMMON

3 | /B\ WHEN HUMIDITY CONTROL (A20) 1S USED IN

— LOW VOLTAGE FIELD WIRING
NEC/CEC CLASS 2

control-humidit

DESCRIPTION
COMPONENT
motor-blower A

circuit brkrblr mtr

fuse-trans

jock=inpui

jack-outpui

LINE VOLTAGE FIELD WIRING

COMBINATION WITH SINGLE SPEED COMPRESSOR
CONNECT JUMPER BETWEEN "Y1 &

/I\ WHEN CB21 1S MATCHED WITH CDNDENS]NB
UNIT, CONNECT JUNPER BETWEEN "R™ & "0"

WHEN HUMIDITY CONTROL (A20) IS NOT USED IN
COMBINATIO WITH TWO SPEED CDMPRESSOH
CONNECT JUMPER BETWEEN "Y2

WHEN HUMIDITY CONTROL (A20) IS NOT USED IN
COMBINATION WITH SINGLE SPEED COMPRESSOR
CONNECT JUMPER BETWEEN "Y1" AND "DS"

jack=mofor,var spd

jack-motor,var spd

LENNDX 5o e

WIRING DIAGRAM|7/90

Telay-blower

COILS-BLOWER COIL UNITS

plug-unit.elect ht

plug-input

plug-output

plug-motor,var spd

plug-motor,var spd

CBH21-41-1P

CB21-41,51,65-1P
B21-51,65-1P
208-230/60/1

thermostai-room

COIL SECTION- \

fransformer-confrol | [Gupe

R
R3S

term strip-low volt

Farm No
067w

B ———————————S AR
TB\?__‘ sl %
iiiiiiiiiiiiiiiim%ﬁi,©
AUX_HEAT |
R 1)
AUX_HEAT 2 @
S55 B A S Y
o} Ry 16
i CO0LLHEAT |
i} - T @
g 2
8
= 2 K4-1 - +— — — 10
5
; 3
HOLD
B —— —1®
ESCRIPTION
= oFsT) RT3 [REY [COMPONENT
3
3l = K& |RLY L (@& 4 4 confrol-fwo speed
8 3 G Compressor ®
A O B motor-outdoor fan
S capacitor-outidoor fan
=] capacifor-compressor
= com capacitor-comp, hard start
& cCl ntrol-defrosi, comp | ®
HRI heater-camp | \‘J
EQUIP Jad ack-1wo speed control
= GROUND — I KL -1 ntacior-comp | . COMMON N
A LK) =———LINE VOLTAGE FIELD INSTALLED K4.=1 reloy=defrost |
L DHHD—— LK1 — ——_ —LOW VOLTAGE FIELD INSTALLED [lol— 5 risbipshard stact, —
- N\ FOR USE VITH COPPER valvesreversing |
7 %35 CONDUCTORS GNLY. s plug-two speed confrol
o [<] REFER T UNIT RATING 1 resistor-bleed
HRI < PLATE FOR MINIMUM 3 Sensor-ambieni comp
CIRCUIT_AMPACITY thermostaf-room
AND NAXIMUM FUSE SIZE switch-limii, hi press. comp |
A [540 thermoatat-crankca
COMPRESSOR MOTOR 57} Thermosiai-service ITght
THERMALLY PROTECTED  [SS5 Thermostaf-speed confrol
T19 transformer-cooling contro
[1815 ferminal strip-low voliage
LENNOXS....... .. WIRING DIAGRAN | s/s0
HEAT PUMP-OUTDOOR UNITS
HP21-411-1P
HP21-511-1P HP21-651-1P
208-230/60/1
HEAT PUMF’ SECTION 2846
Superzsdes Fern Mo
528, 896W 529 200
Lithe U.S.A.

B-CB21 OPERATING SEQUENCE

1- When disconnect is closed, line voltage is supplied to unit through

circuit breaker CB6.

2- Transformer T1 supplies 24VAC power to indoor thermostat, indoor
unit and outdoor unit controls. Outdoor unit (HP21) controls oper-
ated by T1 (indoor unit transformer) include two-speed control,
speed control thermostat, contactor coils, defrost control and de-

frost relay.
3- 1st stage demand energizes TB1-Y1, TB1-O and TB1-G:

time delay.

FIGURE 33

a- TB1-Y1 energizes TSC (J44 pin 6). Speed control thermostat
S55 and defrost control terminal HOLD. Defrost control initial-
izes timing sequence. Compressor begins operating after TSC

b- TB1-O energizes the reversing valve, CCB1 (A20) terminal O
and BDC jack J45 pin 5. J45 pin 5 signals the BDC that the unit is
in cooling mode and the blower should operate on one of the two
cooling speeds.

c- TB1-G energizes J45 pin 2. J45 pin 2 signals the BDC (A15) that
a cooling demand is present and to begin blower startup.

4-

If BDC (A15) is receiving voltage signal from CCB1 pin “DS” (A20),

blower operataes at high speed. If BDC is not receiving voltage from
CCB1, blower operates at low speed Refer to section Ill-F-Blower

Drive Control A15 and section IlI-G-Blower / Motor B3 for more in-
formation on the interaction between the blower motor and the BDC.

mined by the BDC (A15).
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Blower motor begins operating at low speed or high speed as deter-




J2 P2
3 i Bl 24V POWER
i R — — — — —
0o
RS Ksz AlS 35 1 /N REFER TO FACTORY
(:)::{i:) e 0 H BLOWER SPEED TAP
-2 O onvorF O ‘Zﬁx SELECTION CHART ON
<Z:>:::1:) < UNIT FOR BLOWER
HEI K20-1 SPEED INFORMATION
& —o, |
e OHEAT  OG /2\ NEC/CEC CLASS 2 3VA
Q;? §§? K32 /A
R6
T+ BLOWER
@ O HI/Law (g%‘ —— — — —
AUX HEAT
COMPONENT ARRANGEMENT \E E HET? T ’W
e
A \5
DESCRIPTION ] i ‘
KEY COMPONENT
F5 fuse-thermal COOL/HEAT 2
HE | element-eleciric heal T r ) TRy vaLve
HE2 element-electric heat E\ K5 _ Y — —
J2 jack-electric heat 3 ‘
K32, -1.2|relay-sequencer,elect ht -3 -3 o | fryl COOL/HEAT 1
R6 resisfor-thermostat = 24V /A WZﬁlgaEYCOEEEERC?gDHﬁ¥?RS
SI15 switch-limit, primary elect ht <3 ‘ .
- —b : £QUIP 5 RATING PLATE FOR
83 terminal strip-electric heaf St | 2|8 /A palIne PLaTE FO
9 L AMPACITY AND MAXIMUM
LINE VOLTAGE FIELD INSTALLED s oK _FUSE STZE
——————— DENOTES OPTIONAL COMPONENT /A WHEN TWO SPEED
TB3 3 OKé—— THERMOSTAT IS USED,
LI ] 3 CONNECT SECOND STAGE
— 1Ll ) 00 HEAT BULB_TO TERMINAL
- i3 o "W2" AND_REMOVE
= ASNINS a3 JUMPER BETWEEN
£ ﬂ\\ /T\/F\P46 TERMINALS "R™ AND "W2"
@ A
WHEN OUTDOOR THERMOSTAT
NOTE-USE COPPER K32-2 o ® \L/\L“l/\L/P49 1S USED, CONNECT LEADS
/7 e2
CONDUCTORS ONLY @ 53 23S ug E(; TO _TERMINALS "R™ AND
5 %S W3" AND REMOVE JUMPER
O

REFER TO THE SINGLE
DISCONNECT POWER
SOURCE RATING PLATE
ON THE INDOOR UNIT
FOR MINIMUM CIRCUIT
AMPACITY, MINIMUM
WIRE SIZE, AND
MAXIMUM OVERCURRENT
PROTECTION.

gm

HE2

S5KW-ONE ELEMENT

LENNDOXS....... ... VIRING DIAGRAM| /90

HEATING UNITS-ELECTRIC

ECB21-5,6,7,8-1IP
208-230/60/1

New Form No.

528,898W

Supersedes Form No.

Litho U.S.

A

24V COMMON
L

K

LINE VOLTAGE FIELD WIRING
— — LOW VOLTAGE FIELD WIRING

NEC/CEC CLASS 2

CONNECT JUMPER BETWEEN "YI & "Y2
ij WHEN CB21 IS MATCHED WITH CONDENSING

UNIT, CONNECT JUMPER BETWEEN "R"™ & "O"

DESCRIPTION
KEY COMPONENT /B\ WHEN HUMIDITY CONTROL (A20) 1S NOT USED IN
A5 Tcontrol—b lower drive COMBINATIO WITH TWO SPEED COMPRESSOR,
A20 Teentroihuniai CONNECT JUMPER BETWEEN "Y2" AND "DS"
B3 mofor=blower /A\ WHEN HUMIDITY CONTROL (A20) 1S NOT USED IN
CBE  lcircuit brkr-blr mir COMBINATION WITH SINGLE SPEED COMPRESSOR,
515 f:ﬁs*f;szj CONNECT JUMPER BETWEEN "YI" AND "DS"

acke
J46 [jack-output S
J48 jackemotor,var sod |\ L ENNOX niuetriee e, WIRING DIAGRAM|7/90
J49 jack-motor,var spd —
K20, -T]reloy-blower COILS-BLOWER COIL UNITS
P2 plug-unit,elect ht
P45 [plug-inpuf CB21-41,51,65-1P
Peb lplua-oulpul : CBH21-41-1P B21-51,65-1P
plug-motor,var sp
P49 [plug-motor.var spd 208-230/60/1
Sl thermostat-room OIL SECTION-1B46
Tl fransformer-contfrol Supersedes Form No New Form No.
TBI term strip-low volt 5 ,067W 29, 154W
Litho U.S5.A.

oY
R

B3 | /B\ WHEN HUMIDITY CONTROL (A20) IS USED IN
COMBINATION WITH SINGLE SPEED COMPRESSOR,

@@m i

206 000

C-ECB21-5, -6, -7 and -8 SINGLE PHASE
OPERATING SEQUENCE

1- When disconnect is closed, line voltage is supplied to blower-coil
unit through circuit breaker CB6.
Transformer T1 supplies 24VAC power to indoor thermostat, indoor
unit and outdoor unit controls. Outdoor unit (HP21) controls oper-
ated by T1 (indoor unit transformer) include two-speed control,
speed control thermostat, contactor coils, defrost control and de-
frost relay.
1st stage heating demand energizes TB1-Y1. TB1-Y1 energizes
TSC, speed control thermostat S55 and defrost control terminal
HOLD. Defrost control initializes timing sequence. Compressor
starts and unit runs in heating mode. Compressor speed is regu-
lated by speed control thermostat in outdoor unit.

2-

FIGURE 34

4- 2nd stage heating demand energizes TB1-W1 (1st stage bulb con-
tinues to run compressor). Heat relay K32 and resistor R6 are ener-
gized. Within 1-110 seconds, contacts K32-1 close to energize the
heating elements (followed by K32-2 if so equipped),

NOTE-The lack of a reversing valve output from the indoor thermo-
stat (TB1-0) indicates to the BDC (A15) that the unit is in heating
mode. Upon receiving a demand, the BDC signals the blower (B3) to
operate on heating speed.

Page 33

5- When K32-1 closes, relay K20 and heating element HE1 are ener-
gized. K20-1 closes to send a heating demand to BDC (A15) jack
J45 pin 3. Blower begins operating on heating speed. When K32-2
closes, heating element HE2 is energized.

6- When heating demand stops, heat relay K32 cycles off on a last-on
first-off basis.

7- When there is a call for emergency heat, the compressor is locked-
out and the electric heating elements handle all heating demand.
Operation sequence does not change.




J2

P2

1Bl
- o 24V POWER
=00 k= — —
R6 K32 LW ) A ‘
AlS = REFER TO FACTORY
OZOHE‘M H 2 5 & BLOWER SPEED TAP A% <
& — o owerr Cig o Gt o A
@ HEWD K32-2 @ K20- | SPEED INFORMATLON
-6
@ g@@ R6 @ & OHEAT &< é& ‘ /A\ NEC/CEC CLASS 2 3VA
g
COMPONENT ARRANGEMENT K33 BLOWER
o O HI/Low O@fﬁ‘ — T — — — 1®
AUX HEAT |
- AT L 6| @
A\@‘ ARHEALZ . — o — 7@
DESCRIPTION fu3]
REY COMPONENT — ‘
F5 fuse-thermal DF‘ COOL/HEAT 2
HE | | t-el t heat
HEZ Tement-electric heat r lJ T REV VALVE -©@r 1@
J2 jack-electric heat ~ T @€ AL S e @, ,@
K32.-1.2[relay-sequencer,elect ht = COOL/HEAT |
K33, -1 relay-sequencer,elect ht -3 -3 5] * N — — — 4@7 ,@
R6 resistor-thermostat ° w 24V /A &USE COPPER CONDUCTORS
SI5 switch-Iimit, primary elect ht Q > ‘ ONLY. REFER TO UNIT
183 terminal strip-electric ht EQUIP =0 A RATING PLATE FOR
GROUND o MINIMUM CIRCUIT
o AMPACITY AND MAXIMUM
& L J FUSE SIZE
= LINE VOLTAGE FIELD INSTALLED @\ O —_ - — —
WHEN TWO SPEED
B3 & 556 = O \% THERMOSTAT IS USED,
L 1] u—— E .;{“ CONNECT SECOND STAGE
& BESI L B
L2 L L2 “we"
= 2 NN JUNPER BETWEEN
@ @ -8 x /I\T/P P46 TERMINALS "R™ AND "wz2™
NOTE-USE_COPPER n 0 /5\WHEN OUTDOOR THERMOSTAT
CONDUCTORS ONLY ®—- 3 3 @ 9 2P J/\L\J/ P49 IS USED, CONNECT LEADS
- ks W NI e @) (@)
REFER TO THE SINGLE | OO O \\V
DISCONNECT POWER
SOURCE RATING PLATE 220 | eevCowmon o
ON THE INDOOR UNIT S5 SI5 83
FOR MINIMUM CIRCUIT /7—',—,7 /B\ WHEN HUMIDITY CONTROL (A20) IS USED IN
AMPACITY, MINIMUM COMBINATION WITH SINGLE SPEED COMPRESSOR,
WIRE SIZE, AND LINE VOLTAGE FIELD WIRING CONNECT JUMPER BETWEEN "YI & ™Yz2"
MAXIMUM OVERCURRENT — — LOW VOLTAGE FIELD WIRING
WHEN CB2!| IS MATCHED WITH CONDENSING
PROTECTION. HE2 HEI NEC/CEC CLASS 2 A UNIT, CONNECT JUMPER BETWEEN "R" & "0"
DESCRIPTION
. — L T
rs - g {eontror-hleuer drive CONNECT JUMPER BETWEEN "Y2" AND "DS"’
B3 motor-blower
- - WHEN HUMIDITY CONTROL (A20) IS NOT USED IN
CB6  lcircuit brkr-blr mir A COMBINATION WITH SINGLE SPEED COMPRESSOR,
£l f““’f“’”s CONNECT JUMPER BETWEEN "YI|™ AND "DS"
J45 jack-input
® J46 jack-output s
LENNOX coricc ne. - WIRING DIAGRAM| 1/00 i —pecionetorvor sed || L ENNOX oorrico 1. WIRING DIAGRAM‘wgo
==ares Lack- ="
HEATING UNITS-ELECTRIC K0~ ratay blower COILS-BLOWER COIL UNITS
P45 plug-input CBZ‘*4‘,5‘,65*‘P
ECB21-10-1P pe6 Islua-ouiout : CBHZ2I1-41-1P B2I-51,65-1P
plug-motor,var sp
P49 plug-motor,var spd 208-230/60/1
208-230/60/1 Sl thermostat-room COIL SECTION-1B46
Supersedes Form No. New Form No. Tl transformer-control Supersedes Form No. New Form No.
‘ 528 892W TBI term strip-low volt 5 ’067W ‘ 5291 ‘54W
Litho U.S.A. Litho U.S.A.
FIGURE 35
D-ECB21-10 SINGLE PHASE 4- 2nd stage heating demand energizes TB1-W1 (1st stage bulb con-
OPERATING SEQUENCE tlpues to run compressor). Heat relay K32 and resistor R6 arg ener-
1- When di tis closed. [ i . lied to bl i gized. Within 1-110 seconds, contacts K32-1 close to energize the
- ’ h i Wi -2 ui ,
.en |sconr.1ec.|s closed, line voltage is supplied to blower-coi heating elements (followed by K32-2 if so e od
unit through circuit breaker CB6. 5. When K32-1 cf lav K20 and 1st stage heati | t (HE1)
. . . - en -1 closes, rela and 1st stage heating elemen
2- Transformer T1 supplies 24VAC power to indoor thermostat, indoor . y 9 . 9
. . . are energized. K20-1 closes to send a heating demand to BDC
unit and outdoor unit controls. Outdoor unit (HP21) controls oper- . . . ) )
. . ; (A15) jack J45 pin 3. Blower begins operating on heating speed.
ated by T1 (indoor unit transformer) include two-speed control, ) i o
speed control thermostat, contactor coils, defrost control and de- 6- When K32-2 closes, heat relay K33 is energized. Within 1-110 sec.
frost relay. K33-1 closes to energize heating element HE2.
3- 1st stage heating demand energizes TB1-Y1. TB1-Y1 energizes 7- When heating demand stops, heat relays K32 and K33 cycle off on a
TSC, speed control thermostat S55 and defrost control terminal last-on first-off basis.
HOLD. Defrost control initializes timing sequence. Compressor 8- When there is a call for emergency heat, the compressor is locked-

start and unit runs in heating mode. Compressor speed is regulated
by speed control thermostat in outdoor unit.
NOTE-The lack of a reversing valve output from the indoor thermo-
stat (TB1-0) indicates to the BDC (A15) that the unit is in heating
mode. Upon receiving a demand, the BDC signals the blower (B3) to

operate on heating speed.
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out and the electric heating elements handle all heating demand.
Operation sequence does not change.
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FIGURE 36
E-ECB21-12.5, -15, -20 SINGLE PHASE 4- 2nd stage heating demand energizes TB1-W1 (1st stage bulb con-
tinues to run compressor). Heat relays K32 and K33 are energized.
OPERATING SEQUENCE
Within 1-110 seconds, contacts K32-1 and K33-1 close to energize
1- When disconnect is closed, line voltage is supplied to blower-coil the heating elements.
unit through circuit breaker CB6. 5- When K32-1 closes, 1st stage heating element (HE1) and blower

2- Transformer T1 supplies 24VAC power to indoor thermostat, indoor
unit and outdoor unit controls. Outdoor unit (HP21) controls oper-
ated by T1 (indoor unit transformer) include two-speed control,
speed control thermostat, contactor coils, defrost control and de-

frost relay.

1st stage heating demand energizes TB1-Y1. TB1-Y1 energizes
TSC, speed control thermostat S55 and defrost control terminal
HOLD. Defrost control initializes timing sequence. Compressor
start and unit runs in heating mode. Compressor speed is regulated
by speed control thermostat in outdoor unit.

NOTE-The lack of a reversing valve output from the indoor thermo-
stat (TB1-0) indicates to the BDC (A15) that the unit is in heating
mode. Upon receiving a demand, the BDC signals the blower (B3) to
operate on heating speed.

1-
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relay K20 are energized. When K34-1 closes, blower relay (K20) is
latched-in. K20-1 closes to send a heating demand to BDC (A15)
jack J45 pin 3. Blower begins operating on heating speed.

When K32-2 closes, heating element HE3 is energized.

When K33-2 closes, heat relay K34 is energized. Within 1-110 sec-
onds, contacts K34-1 close to energize 2nd stage heating elements
followed by K34-2.

When K34-1 closes, heating element HE1 is energized (redundant).
When K34-2 closes, heating element HE4 is energized.

When heating demand stops, heat relays K32, K33 and K34 cycle
off on a last-on first-off basis.

When there is a call for emergency heat, the compressor is locked-
out and the electric heating elements handle all heating demand.
Operation sequence does not change.
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