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HP29 SERIES UNITS

The HP29 is a residential split-system heat pump. Outdoor coil
size, circuiting and air volume result in a minimum SEER rating
of 10.0. All HP29 units are designed for use with thermal
expansion valves.

Some HP29 units (-211 through -650, -018 and -024) utilize a
reciprocating compressor. These models are furmished with
crankcase heaters. The heater prevents liquid from
accumulating in the compressor. All compressors are
hermetically sealed for trouble-free operation and long service
life. Reciprocating  compressor ~ components  are
spring-mounted within the sealed housing. A built-in limit
protects the compressor from excessive current and
temperatures. Other HP29 units (-030 through -060) utilize a
scroll compressor. The scroll operates like a standard
heatpump, but is unique in the way that it compresses
refrigerant.

This manual is divided into sections which discuss major
components, refrigerant system, charging procedures,
maintenance, and operation sequence .

All specifications in this manual are subject to change.

SN

SPECIFICATIONS

Model No. HP29-211 HP29-261 HP29-311
Outer coil 11.41 (1.06) 11.41 (1.06) 13.31 (1.24)
Outdoor Net face area - sq. ft. (m?)  [j5ar ol — — —
Coil Tube diameter — in. (mm) & no. of rows 5/16 (7.9) — 1 5/16 (7.9) — 1 5/16 (7.9) — 1
Fins per inch (m) 22 (866) 22 (866) 22 (866)
Diameter — in. (mm) & no. of blades 18 (457) —3 18 (457) — 3 18 (457) — 4
Outdoor Motor hp (W) 1/6 (124) 1/6 (124) 1/6 (124)
Coil Cfm (L/s) 2400 (1135) 2400 (1135) 2500 (1180)
Fan Rpm 1105 1105 1100
Watts 180 180 200
*Refrigerant charge furnished (HCFC-22) 4 Ibs. 5 oz. (1.96 kg) 4 Ibs. 4 oz. (1.92 kg) 4 Ibs. 15 oz. (2.24 kg)
Liquid line — in. (mm) o.d. connection (sweat) **3/8 to 5/16 (8) **3/8 to 5/16 (8) **3/8 to 5/16 (8)
Vapor line — in. (mm) o.d. connection (sweat) 5/8 (15.9) 5/8 (15.9) 3/4 (19.1)
Shipping weight — Ibs. (kg) 1 package 152 (69) 152 (69) 164 (74)
Refrigerant charge sufficient for 20 ft. (6.1 m) length of refrigerant lines.
**5/16 to 3/8 reducer coupling supplied with unit.
SPECIFICATIONS
Model No. HP29-411/HP29-41 | HP29-461/HP29-463 | HP29-511/HP29-513 | HP29-651/HP29-653
Outer coil 15.21 (1.41) 15.21 (1.41) 15.21 (1.41) 15.21 (1.41)
Outdoor | Netfacearea-sa.ft.(m?) oo e - 544 (0.51) 544 (051) 14.50 (13.5)
Coil Tube diameter — in. (mm) & no. of rows 5/16 (7.9) — 1 5/16 (7.9) — 1.37 5/16 (7.9) — 1.37 5/16 (7.9) — 2
Fins per inch (m) 22 (866) 22 (866) 22 (866) 22 (866)
Diameter — in. (mm) & no. of blades 18 (457) — 4 18 (457) — 4 18 (457) — 4 18 (457) — 4
Outdoor  [Motor hp (W) 1/6 (124) 1/6 (124) 1/3 (249) 1/3 (249)
Coil Cfm (L/s) 2520 (1190) 2500 (1180) 2950 (1390) 2930 (1385)
Fan Rpm 1100 1100 1100 1100
Watts 200 200 310 310
*Refrigerant charge furnished (HCFC-22) 6 Ibs. 3 0z. (2.81 kg) |7 Ibs. 13 0z. (3.54 kg) | 7 Ibs. 1 0z. (3.20 kg) | 9 Ibs. 0 oz. (4.08 kg)
Liquid line — in. (mm) o.d. connection (sweat) 3/8 (9.5) 3/8 (9.5) 3/8 (9.5) 3/8 (9.5)
Vapor line — in. (mm) o.d. connection (sweat) 3/4 (19.1) 718 (22.2) 7/8 (22.2) 1-1/8 (28.6)
Shipping weight — Ibs. (kg) 1 package 174 (79) 199 (90) 206 (93) 221 (100)

Refrigerant charge sufficient for 20 ft. (6.1 m) length of refrigerant lines.
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SPECIFICATIONS
Model No. HP29-018 HP29-024 HP29-030 HP29-036-1ph HP29-036-3ph
Net face area Outer coll 11.41 (1.06) 11.41 (1.06) 15.21 (1.43) 15.21 (1.41) 15.21 (1.41)
Outdoor sq. ft. (m2) Inner coil - ---- 5.44 (.51) 14.50 (1.35) 5.44 (.51)
Coll Tube diam.-in. (mm) no. of rows 5/16 (7.9) — 1 5/16 (7.9) — 1 5/16 (7.9) — 1 5/16 (7.9) — 2 5/16 (7.9)-1.37
Fins per inch (m) 22 (866) 22 (866) 18 (709) 18 (709) 22 (866)
Diameter-in. (mm) no. of blades 18 (457) — 3 18 (457) — 3 18 (457) — 4 18 (457) — 4 18 (457) -4
Outdoor |[Motor hp (W) 1/6 (124) 1/6 (124) 1/6 (124) 1/6 (124) 1/6 (124)
Coil Cfm (L/s) 2400 (1135) 2400 (1135) 2550 (1203) 2530 (1193) 2500 (1180)
Fan Rpm 1105 1105 1115 1110 1100
\Watts 180 180 190 195 200
*Refrigerant charge furnished (HCFC-22) 4 Ibs. 2 0z. (1.86 kg) |4 Ibs. 10z. (1.83 kg) |5 Ibs.12 oz. (2.6 kg) |7 Ibs.2 oz. (3.22kg) |6 Ibs 0 0z. (2.72kg)
Liquid line — in. (mm) o.d. conn. (sweat) **3/8 to 5/16 (8) **3/8 to 5/16 (8) **3/8 to 5/16 (8) 3/8 (9.5) 3/8 (9.5)
Vapor line — in. (mm) o.d. conn. (sweat) 5/8 (15.9) 5/8 (15.9) 3/4 (19.1) 3/4 (19.1) 3/4 (19.1)
Shipping weight — Ibs. (kg) 1 package 152 (69) 152 (69) 161 (73) 173 (78.5) 193 (88)
Refrigerant charge sufficient for 15 ft. (4.5 m) length of refrigerant lines.
**5/16 to 3/8 reducer coupling supplied with unit.
SPECIFICATIONS
Model No. HP29-042-1ph HP29-042-3ph HP29-048 HP29-060
5 Outer coil 15.21 (1.41) 15.21 (1.41) 15.21 (1.41) 21.11 (1.96)
Outdoor | Vet face area - sq. f.(m%) - ey 14.50 (1.35) 544 (51) 14.50 (1.35) 2031 (1.9)
Coil Tube diameter — in. (mm) & no. of rows 5/16 (7.9) - 2 5/16 (7.9) - 1.37 5/16 (7.9) — 2 5/16 (7.9) — 2
Fins per inch (m) 18 (709) 22 (866) 18 (709) 18 (709)
Diameter — in. (mm) & no. of blades 18 (457) -4 18 (457) -4 18 (457) — 4 18 (457) — 4
Outdoor  [Motor hp (W) 1/3 (249) 1/6 (124) 1/3 (249) 1/3 (249)
Coll Cfm (L/s) 2975 (1403) 2500 (1180) 3020 (1425) 4330 (2043)
Fan Rpm 1130 1100 1125 1075
\Watts 310 200 330 420
*Refrigerant charge furnished (HCFC-22) 8 Ibs. 5 0z. (3.76 kg) |7 Ibs. 10 0z. (3.45 kg) | 7 Ibs. 12 oz. (3.51 kg) |11 Ibs. 13 oz. (5.34kg)
Liquid line — in. (mm) o.d. connection (sweat) 3/8 (9.5) 3/8 (9.5) 3/8 (9.5) 3/8 (9.5)
Vapor line — in. (mm) o.d. connection (sweat) 7/8 (22.2) 718 22.2) 7/8 (22.2) 1-1/8 (28.6)
Shipping weight — Ibs. (kg) 1 package 182 (83) 199 (90.3) 190 (86.2) 254 (115.2)
Refrigerant charge sufficient for 15 Tt. (4.5 m) length of refrigerant lines.
ELECTRICAL DATA
Model No. szﬂ'm' HP292'211' sza'zm' HP292'261' HP29-311 HP29-411 HP29-413
Li it dat 60 h 208/230v || 208/230v || 208/230v || 208/230v 208/230v 208/230v |208/23v | 460v
Ine voltage data — 60 hz 1ph 1ph 1ph 1ph 1ph 1ph 3ph 3ph
Rated load amps 8.6 7.9 9.8 10.1 13.7 16.2 10.3 4.3
Compressor Power factor 97 .97 .96 .96 .92 .90 .83 .83
Locked rotor amps 49.0 49.0 56.0 60.0 75.0 96.0 75.0 40.0
Outdoor Coil Full load amps 1.1 1.1 1.1 1.1 1.1 11 1.1 0.55
Fan Motor Locked rotor amps 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.0
Rec. maximum fuse or circuit breaker size (amps) 20 15 20 20 30 35 20 10
*Minimum circuit ampacity 11.9 11.0 13.5 13.8 18.4 214 14.0 6.5
Refer to National or Canadian Electrical Code manual to determine wire, fuse and disconnect size requirements.
NOTE — Extremes of operating range are plus 10% and minus 5% of line voltage.
ELECTRICAL DATA
Model No. HP29-461 HP29-463 HP29-511 HP29-513 HP29-651 HP29-653
Li ltace data — 60 h 208/230v | 208/230v | 460v | 208/230v |208/230v | 460v | 575v | 208/230v | 208/230v | 460v | 575v
Iné voliage data — b0 hz 1ph 3ph | 3ph 1ph 3ph | 3ph | 3ph | 1ph 3ph | 3ph | 3ph
Rated load amps 17.5 12.8 6.4 23.4 14.0 71 |58 26.9 17.3 90 |71
Compressor Power factor .98 .93 93 .98 .88 88 | .88 .98 .86 .86 | .86
Locked rotor amps 92.0 87.0 440 110.0 91.0 46.0 |37.0 | 123.0 128.0 [64.0 [51.0
Outdoor Coil Full load amps 1.1 1.1 0.55 1.9 1.9 0.90 |0.90 1.9 1.9 0.90 |0.90
Fan Motor Locked rotor amps 1.9 1.9 1.0 4.1 4.1 21 |21 4.1 4.1 21 |21
Rec. max. fuse or circuit breaker size (amps) 40 25 15 50 30 15 10 60 40 20 15
*Minimum circuit ampacity 23.0 171 8.6 31.2 194 98 |82 35.5 235 122 [ 9.8

Refer to National or Canadian Electrical Code manual to determine wire, fuse and disconnect size requirements.
NOTE — Extremes of operating range are plus 10% and minus 5% of line voltage.
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ELECTRICAL DATA

Model No. HP29-018 HP29-024 HP29-030 HP29-036
Li taqe data — 60 h 208/230v 208/230v 208/230v 208/230v  [208/230v | 460v
Iné voltage data — 00U hz 1ph 1ph 1ph 1ph 3ph 3ph
Rated load amps 7.9 10.1 14.7 16.0 11.0 5.6
Compressor Power factor 97 .96 .90 91 .83 .83
Locked rotor amps 49.0 60.0 84.0 100 75.0 37.5
Outdoor Coil Full load amps 1.1 1.1 1.1 1.1 1.1 0.55
Fan Motor Locked rotor amps 1.9 1.9 1.9 1.9 1.9 1.0
Rec. maximum fuse or circuit breaker size (amps) 15 20 30 35 20 10
*Minimum circuit ampacity 11.0 13.8 19.5 211 14.0 6.5
*Refer to National or Canadian Electrical Code manual to determine wire, fuse and disconnect size requirements.
NOTE — Extremes of operating range are plus 10% and minus 5% of line voltage.
ELECTRICAL DATA
Model No. HP29-042 HP29-048 HP29-060
Li taoe data — 60 h 208/230v |208/230v | 460v | 208/230v |208/230v [460v | 575v | 208/230v | 208/230v | 460v | 575v
Iné voltage data — b0 hz 1ph 3ph | 3ph 1ph 3ph | 3ph [ 3ph | 1ph 3ph | 3ph | 3ph
Rated load amps 20.3 12.8 6.4 23.7 13.5 74 |58 28.8 17.3 90 |71
Compressor Power factor .84 .93 93 .96 .88 88 | .88 .92 .86 86 | .86
Locked rotor amps 127 87.0 [44.0 | 129.0 120.0 [49.5 [48.0 | 169.0 137.0 |62.0 [51.0
Outdoor Coil |Full load amps 1.9 1.1 0.55 1.9 1.9 0.90 [0.90 1.9 1.9 0.90 [0.90
Fan Motor Locked rotor amps 4.1 1.9 1.0 4.1 4.1 21 |21 4.1 4.1 21 |21
Rec. maximum fuse or circuit breaker size (amps) 40 25 15 50 30 15 10 60 40 20 15
*Minimum circuit ampacity 27.3 171 8.6 31.5 18.8 102 | 82 374 235 122 | 98
*Refer to National or Canadian Electrical Code manual to determine wire, fuse and disconnect size requirements.
NOTE — Extremes of operating range are plus 10% and minus 5% of line voltage.
| - UNIT INFORMATION HP29 UNIT COMPONENTS
HP29 units are available in 1-1/2, 2,2 -1/2,3,3-1/2,4and 5 REC'PROCAQ”SVSSMPRESSOR
ton capacities. OUTDOOR
All major components (indoor blower/coil) must be matched FAN/MOTOR CONTROL
according to Lennox recommendations for the compressor to Box
be covered under warranty. Refer to the Engineering
Handbook for approved system matchups. A misapplied
system will cause erratic operation and can result in early
compressor failure.
Il - UNIT COMPONENTS
, . - DISCHARGE
Unit components are illustrated in figure 2. MUFFLER
A - Control Box (Figures 3, 4 and 5)
Electrical openings are provided under the control box DEFROST
cover. Field thermostat wiring is made to color-coded THERMOSTAT
pigtail connections as illustrated in figure 1.
REVERSING
THERMOSTAT WIRING IDENTIFICATION VALVE
% e 24V (POWER) INPUT
~ ReD TO OUTDOOR UNIT &
8 YELLOW == (COMPRESSOR) INPUT & E COMPRESSOR CHECK/EXPANSION
x 2 VALVE
o)
% ORANGE IIInmmmss——— (REVE}TSII:’NUQI' VALVE) 8 E BI-FLOW
= (ELECTRIC 2 o FILTER DRIER
) BEIG [T —— HEAT) g =)
& E DEFROST OUTPUT
BLACK I— (COMMON) FIGURE 2
FIGURE 1
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1 - Transformer T5

Transformer T5 is used on all “J” voltage units. T5 is used as a
step-down transformer for the outdoor fan motor. The
transformer is located inside the unit control box (see figure 3).
The transformer is rated at 3.4 VA with a 575 volt primary and

a 460 volt secondary.

HP29 THREE-PHASE UNIT CONTROL BOX

RUN CAPAGITOR TRANSFORMER(T5)
|~ “J” VOLTAGE
(C1) UNITS ONLY
COMPRESSOR OUTDOOR FAN
CONTACTOR RELAY (K10) “G”
(K1) —~—— & “J” VOLTAGE
UNITS ONLY
ROUNDIN DEFROST
GROUNDING CONTRO
LUG !
(cMc1)

FIGURE 3

HP29 SINGLE-PHASE UNIT CONTROL BOX WITH
RECIPROCATING COMPRESSOR

START DUAL CAPACITOR
CAPACITOR ™| 1)
(c7)
| POTENTIAL
COMPRESSOR RELAY (K31)
CONTACTOR —|
(K1)
DEFROST
GROUNDING CONngL
LuG (cMmc1)

FIGURE 4

2 - Dual Capacitor C12

The compressor (scroll or reciprocating) and fan in
single-phase units use permanent split capacitor motors. The
capacitor is located inside the unit control box (see figure 4 and
5). A single “dual” 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.

HP29 SINGLE-PHASE UNIT CONTROL BOX
WITH SCROLL COMPRESSOR

——

DUAL CAPACITOR
- (C12)

COMPRESSOR
CONTACTOR
K1) ~_|
— \
GROUNDING DEFROST
LUG CONTROL
o (cMc1)
FIGURE 5
TABLE 1
HP29 (C12) DUAL CAPACITOR RATING
Unit Terminal MFD VAC
HP29-211 HFEARNM 255
HP29-261 HFEARNM 3?0
HP29-311 HFEAR'\‘M 355 370
HP29-411 HFEAFE'M fo
HP29-461/511 HFEAFL“M 28
HP29-651 HFEAFE'M 773 440
HP29-018 H'EAFL\‘M 255
HP29-024 H'EAQ“M 9?0 370
HP29-030 H';AFL\'M 355
FAN
HP29-036 HERM 450
FAN 7.5 440
HP29-042 ey L2
HP29-048 sy 18
HP29-060 FAN 7.5 370
HERM 80
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3 - Potential Relay K31 (Start)

All single-phase units with a reciprocating compressor,
use a potential relay which controls the operation of the
starting circuit. The potential relay is located inside the
unit control box (see figure 4). The relay is normally closed
when contactor K1 is de-energized. When K1 energizes,
the compressor immediately begins start-up. K31
remains closed during compressor start-up and start
capacitor C7 remains in the circuit. When the compressor
reaches approximately 75% of its speed, K31 is
energized. When K1 energizes, the contacts open and
start capacitor C7 is taken out of the circuit. Potential
relays are critically matched to the specific compressor
applied.

4 - Start Capacitor C7

All single-phase units with a reciprocating compressor,
use a start capacitor (C7). C7 is located inside the unit
control box (see figure 4). C7 is wired in parallel with the
compressor side of the dual capacitor. See table 2 for
start capacitor ratings.

TABLE 2
HP29 START CAPACITOR RATING (C7)
Unit MFD VAC
HP29-211/261/311 145-175 330
HP29-411 189-227 330
HP29-461/511/651 176-216 216
HP29-018/024 145-175 330

5 - Run Capacitor C1

The fan in all three-phase units uses a single-phase
permanent split capacitor motor. A single capacitor C1 is used
for the fan motor. C1 is located inside the unit control box (see
figure 3). Table 3 shows the ratings of C1.

TABLE 3
HP29 RUN CAPACITOR RATING (C1)
Unit MED VAC
HP29-413/463/513 5 370
HP29-653 7.5 370
HP29-036 5 370
HP29-042/048/060 7.5 370

6 - Outdoor Fan Relay K10

Outdoor fan relay K10 is used on all “G” and “J” voltage
units to energize the outdoor fan B4. The relay is located
in the control box and is a single-pole double-throw
relay. See figure 3. K10 is energized by the indoor
thermostatterminal Y1 (24V). When K10 is energized, a
set of N.O. contacts closes to energize the outdoor fan.
7 - Compressor Contactor K1

The compressor is energized by a contactor located in the
control box. See figures 3, 4, and 5. Single-pole and
two-pole contactors are used in single-phase units and
three-pole contactors are used in three-phase units. See
wiring diagrams for specific unit. K1 is energized by the indoor
thermostat terminal Y1 (24V). Single-phase HP29 units are not
equipped with a 24V transformer. All 24 VAC controls are
powered by the indoor unit. Refer to unit wiring diagram. "J”
voltage units only are equipped with a 24V transformer. See
figure 3.
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A DANGER

Electric Shock Hazard.
May cause injury or death.

Disconnect all remote electrical power
supplies berore opening unit panel. Unit
may have multiple power supplies.

Some units are equipped with single-
pole contactors. When unit is equipped
with a single-pole contactor, line voltage
is present at all components (even when
unit is not in operation).

8 - Defrost System HP29
Unit built prior to April 2002
The HP29 defrost system includes two components: a
defrost thermostat and a defrost control.
ELECTROSTATIC DISCHARGE (ESD)
Precautions and Procedures

A CAUTION

Electrostatic discharge can affect electronic
components. Take precautions during unit instal-
lation and service to protect the unit’s electronic
controls. Precautions will help to avoid control
exposure to electrostatic discharge by putting

the unit, the control and the technician at the
same electrostatic potential. Neutralize electro-
static charge by touching hand and all tools on an
unpainted unit surface before performing any
service procedure.

Defrost Thermostat S6

The defrost thermostat is mounted on the liquid line
between the check/expansion valve and the distributor.
HP29-211 through -653 have a defrost setting of 35°F
(2°C)and HP29-018 through -060 have a defrost setting
of 42°F (5.5°C). When defrost thermostat senses the
setpoint or cooler, its contacts close and send asignal to
the defrost control board to start the defrost timing. It
also terminates defrost when the liquid line warms up to
70°F (21°C).

Defrost Control CMC1

The defrost control board in the HP29 series units has the
combined functions of a time/temperature defrost control,
defrost relay, diagnostic LEDs and field connection terminal
strip.

The control provides automatic switching from normal
heating operation to defrost mode and back. During
compressor cycle (room thermostat demand cyle), if the
“O” input is not on and the defrost thermostat is closed, the
control accumulates compressor run times at 30-, 60- or
90-minute field adjustable intervals. If the defrost
thermostat remains closed when the accumulated
compressor run time ends, the defrost relay is energized
and defrost begins.



PRESSURE SWITCH

NOTE - COMPONENT LOCATIONS WILL VARY WITH BOARD MANUFACTURER

PRESSURE SWITCH DIAGNOSTIC LEDs

SAFETY CIRCUIT Sé‘gﬁ:ég'fg’:’s” /
CONNECTIONS ‘
—J /3
COFANCD \7
COMMON COMMON FAN
57 57
ouT ouT
CONNECTION FOR = = | FACTORY-INSTALLED
ONE OPTIONAL JUMPER
SWITCH /_ (Remove to add DEFROST
P— Cammm pressure switches) INTERVAL
High ps2 ps2 TIMING PINS
g N [ o FACTORY-INSTALLED o LED
Pressure P52 — JUMPER =
> o | >
Switch | & (Remove to add ' ®
— = ressure switches)  DIAGNOSTIC LEDs I| =
— p )
PS1 Pst — w0
— [— Ca—— T ool4
PS1 = 6°§
L1 [CXC)
= f @
CONNECTIONS FOR — c|[&] —| amBinT B«
TWO OPTIONAL DF - m DF | THERMISTOR ‘@‘ c
@ R
SWITCHES = Bloo|® ‘ @ ‘ —— | CONNECTION ‘ @\
R
rec > wi @) SERVICE LIGHT
. e/ lo o @‘ = CONNECTION @\ W
Optional |_[ | psa = /F lo —
switch — o) o) o]
R oUT s 8 Yi @ out | | L@
= = olo =||=|gocooooq
PS1 Y1 [O “MPSDFC R O nY!
High
Pressure
Switch DEFROST INTERVAL 24V TERMINAL STRIP 24V TERMINAL STRIP
TIMING PINS CONNECTIONS CONNECTIONS

FIGURE 6

Defrost Control Timing Pins

Each timing pin selection provides a different
accumulated compressor run period during one
thermostat run cycle. A defrost cycle is initiated at the
end of this run period. The defrost interval can be
adjusted to 30, 60 or 90 minutes. See figure 6. The
defrost period is a maximum of 14 minutes and cannot
be adjusted. If no timing is selected, the control defaults
to 90 minutes.

A TEST option is provided for troubleshooting. When the
jumper is placed across the TEST pins, the timing of all
functions is reduced by a factor of 128. For example, a 30
minute interval during TEST is 14 seconds and the 14
minute defrost is reduced to 6.5 seconds.

The TEST mode may be started at any time. If the jumper
is in the TEST position at power-up or for longer than five
minutes, the control will ignore the TEST selection and will
default to a 90 minute interval. In order to test defrost
cycle, defrost thermostat must be closed or jumpered.
Once defrost is initiated, remove jumper immediately.
Failure to remove jumper will reduce defrost cycle to
approximately 3 seconds.

Pressure Switch Safety Circuit

The defrost control incorporates a pressure switch safety
circuit that allows the application of up to two safety devices:
high pressure and/or loss of charge. See figure 6. When the
pressure switch opens, unit operation is suspended until
pressure switch closes. If the pressure switch opens for a third
time during one thermostat demand, the board will lockout until
low voltage is reset. This can be done by breaking 24 volt
power to terminal “R” on the defrost control board.

When only one pressure switch is used, wire the switch to the
two outside terminals of the pressure switch connections.
NOTE: If not using a pressure switch, the factory-installed

Jjumper wire must be connected.

Diagnostic LEDs

The defrost board uses two LEDs for diagnostics. The LEDs
flash a specific sequence according to the condition.

TABLE 4
DEFROST CONTROL BOARD DIAGNOSTIC LED
MODE LED 1 LED 2

Normal Operation/
Power to board

Pressure Switch Open Off On
Board Malfunction On On

Flash together with | Flash together with
LED 2 LED 1
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9 - Defrost System
Units built April 2002 and later

The HP29 defrost system includes two components: a
defrost thermostat and a defrost control.

Defrost Thermostat

The defrost thermostat is located on the liquid line between
the check/expansion valve and the distributor. When
defrost thermostat senses 42°F (5.5°C) or cooler, the
thermostat contacts close and send a signal to the defrost
control board to start the defrost timing. It also terminates
defrost when the liquid line warms up to 70°F (21°C).

Defrost Control

The defrost control board includes the combined
functions of a time/temperature defrost control, defrost
relay, diagnostic LEDs and terminal strip for field wiring
connections. See figure 7.

The control provides automatic switching from normal
heating operation to defrost mode and back. During
compressor cycle (call for defrost), the control
accumulates compressor run times at 30, 60, or 90 minute
field-adjustable intervals. If the defrost thermostat is closed
when the selected compressor run time interval ends, the
defrost relay is energized and defrost begins.

Defrost Control Timing Pins

Each timing pin selection provides a different
accumulated compressor run time period during one
thermostat run cycle. This time period must occur before
a defrost cycle is initiated. The defrost interval can be
adjusted to 30 (T1), 60 (T2), or 90 (T3) minutes. See
figure 7. The defrost timing jumper is factory-installed to
provide a 60-minute defrostinterval. If the timing selector
jumper is not in place, the control defaults to a 90-minute
defrost interval. The maximum defrost period is 14
minutes and cannot be adjusted.

A TEST option is provided for troubleshooting. The TEST
mode may be started any time the unit is in the heating
mode and the defrost thermostat is closed or
jumpered. If the jumper is in the TEST position at
power-up, the control will ignore the test pins. When the
jumper is placed across the TEST pins for two seconds, the
control will enter the defrost mode. If the jumper is removed
before an additional 5-second period has elapsed (7
seconds total), the unit will remain in defrost mode until the
defrost thermostat opens or 14 minutes have passed. If the
jumper is not removed until after the additional 5-second
period has elapsed, the defrost will terminate and the test
option will not function again until the jumper is removed
and re-applied.

STANDARD UNITS

HP29 DEFROST CONTROL BOARD

OPTIONAL UNITS

O == AN = O O = FAN = O
PRESSURE SWITCH
TERMINALS =¥  SERVICE
HIGH PRESSURE SWITCH o — O (Remove factory- 0 — O —_ LIGHT
SAFETY CIRCUIT vnﬂ[l insttallt:.\d jtl;rlvrper /V"lm |:| —_— TERMINALS
CONNECTIONS - o nsa —
NOTE - Remove factory-\\ HI-PS pressure switch.) HIPS |:| = > AMBIENT
installed jumper to add K2 RELAY = T'PEERan:«S/ILEsR
pressure switch. Rﬁ';%?/i[ DEFROST Jor |:| o)
OTIMING PINS INTﬁnEnTr},éL\ E . 24V
\El PINS = |:| @_,
| &P | TERMINAL
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FIGURE 7
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Pressure Switch Circuit

The defrost control incorporates a pressure switch circuit
that allows the application of an optional high pressure
switch. See figure 7. During a demand cycle, the defrost
control will lock out the unit if the optional high pressure
switch opens. The diagnostic LEDs will display a pattern for
an open high pressure switch. See table 5. The unit will
remain locked out until the switch resets or is reset.

Remove the factory-installed jumper before connecting the
optional high pressure switch to the control board.

NOTE - If not using a pressure switch, the factory-installed
Jjumper wire must be connected.
Diagnostic LEDs

The defrost board uses two LEDs for diagnostics. The LEDs
flash a specific sequence according to the condition.

TABLE 5
DEFROST CONTROL BOARD DIAGNOSTIC LED
MODE LED 1 LED 2

Normal operation / Synchronized Synchronized
power to board Flash with LED 2 | Flash with LED 1
Board failure or no power Off Off
Board failure On On
High pressure switch open Flash On
Low pressure switch open* On Flash
Pressure switch lockout* On Off
Anti-short-cycle / Alternating Flash Alternating Flash
5-minute delay* with LED with LED 1

*Optional units only.
Optional Units

Optional units include a defrost control which includes a
timed-off delay and a second pressure switch circuit.

Time-Delay Relay

The time delay is five minutes long. The delay feature
protects the compressor in cased of an interruption in
power to the unit. The time delay may be bypassed by
placing the temperature select jumper across the TEST
pins for 0.5 seconds.

Pressure Switch Circuit

The defrost control board used in optional units includes a
three-strike lock-out feature and LO PS terminals to
accommodate the addition of a field-provided low pressure
or loss of charge pressure switch. See figure 7.

During a single demand cycle, the defrost control will lock
out the unit after the third time that the circuit is interrupted
by any pressure switch that is wired to the control board. In
addition, the diagnostic LEDs will indicate a locked out
pressure switch after the third occurrence of an open
pressure switch. See table 5. The unit will remain locked
out until power is broken then remade to the control or until
the jumper is applied to the TEST pins for 0.5 seconds.
NOTE - The defrost control board ignores input from the
low pressure switch terminals during the TEST mode,
during the defrost cycle, during a 90-second start-up
period, and for the first 90 seconds each time the reversing
valve switches heat/cool modes. If the TEST pins are
Jjumpered and the 5-minute delay is being bypassed,
the LO PS terminal signal is not ignored during the
90-second start-up period.

Ambient Thermister & Service Light Connection

Optional units include a defrost control board which
provides terminal connections for an ambient thermistor
and a service light. The thermistor compensates for
changes in ambient temperature which might cause
thermostat droop. The service light thermostat provides a
signal which activates the room thermostat service light
during periods of inefficient operation.
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B - Compressor (Reciprocating & Scroll)

A DANGER

Make sure all power is disconnected before

beginning electrical service procedures.

Some HP29 units utilize a conventional reciprocating
compressor. Table 6 shows the specifications of reciprocating
compressors used in HP29 series units.

TABLE 6
HP29 COMPRESSOR SPECIFICATIONS
Unit MAN/MODEL | Voltage | Phase| LRA] RLA| Oil fl.oz
HP29-211 |[COP/CR16K6-PF\| 208/230 1 49 | 8.6 45
HP29-211 || TEC/AWD5516EXD| 208/230 1 48.3| 7.9 32
HP29-261 || COP/CR22K6-PF\| 208/230 1 56 | 9.8 45
HP29-261 || TEC/AWD5522EXD| 208/230 1 60 [10.06 32
HP29-311 ||COP/CR28K6-PF\| 208/230 1 75113.7| 45
HP29-411 ||COP/CR34K6-PF\| 208/230 1 96 |16.2| 45
HP29-413 || COP/CR35K6-TF5| 208/230 3 75[10.3| 45
HP29-413||COP/CR35K6-TFD 460 3 40| 4.3 45
HP29-461|| TEC/AV5540F |208/230 1 92 [17.5 54
HP29-463|| TEC/AV5540F |208/230 3 87 112.8 54
HP29-463|| TEC/AV5540F 460 3 441 64 54
HP29-511 TEC/AV5545F | 208/230 1 110[ 23.4 54
HP29-513|| TEC/AV5545F |208/230 3 91 ]14.0 54
HP29-513 TEC/AV5545F 460 3 46 | 7.1 54
HP29-513|| TEC/AV5545F 575 3 37[58 54
HP29-651 TEC/AV5558F | 208/230 1 123 26.9 54
HP29-653|| TEC/AV5558F |208/230 3 128 17.3 54
HP29-653|| TEC/AV5558F 460 3 64 | 9.0 54
HP29-653|| TEC/AV5558F 575 3 51741 54
HP29-018 || COP/CR16K6-PF\ 208/230 1 49179 45
HP29-024 [[COP/CR22K6-PFV 208/230 1 60 [10.1 45
HP29-036| | TEC/AVD5535EXT| 208/230 3 75110.3 54
HP29-036| | TEC/AVD5535EXG 460 3 [37.5]56 54
HP29-042|| TEC/AV5540F |208/230 3 87 112.8 54
HP29-042|| TEC/AV5540F 460 3 44 | 6.4 54

Some HP29 units utilize a scroll compressor. The scroll
compressor design is simple, efficient and requires few
moving parts. A cutaway diagram of the scroll compressor is
shown in figure 8. The scrolls are located in the top of the
compressor can and the motor is located just below. The oil
level is immediately below the motor.

SCROLL COMPRESSOR

DISCHARGE

4y

SUCTION

FIGURE 8
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The scroll is a simple compression concept centered around
the unique spiral shape of the scroll and its inherent properties.
Two identical scrolls are mated together forming concentric
spiral shapes. One scroll remains stationary, while the other is
allowed to "orbit.” The orbiting scroll does not rotate or turn but
merely orbits the stationary scroll. Due to its efficiency, the
scroll compressor is capable of drawing a much deeper
vacuum than reciprocating compressors. Deep vacuum
operation can cause internal fusite arcing resulting in
damaged internal parts and will result in compressor
failure. Never use a scroll compressor for evacuating or
for deep vacuum operation (operating compressor at 0
psig or lower) on the system. Table 7 shows the
specifications of scroll compressors used in the HP29
series units.

TABLE 7
HP29 COMPRESSOR SPECIFICATIONS
Unit MAN/MODEL | Voltage | Phase| LRA| RLA| Oilfl.oz
HP29-030||COP/ZR30KC-PFV| 208/23d 1 84 [14.7| 42
HP29-036|[COP/ZR36KC-PFV| 208/23d 1 100| 16 | 42
HP29-042|[COP/ZR42KC-PFV| 208/230 1 127(203| 42
HP29-048||COP/ZR46K3-PFV | 208/230 1 129]|23.7| 66
HP29-048|[COP/ZR46K3-TF5| 208/230 3 | 120]|13.5| 72
HP29-048|[cOP/ZR46K3-TFD| 460 3 1495074 | 72
HP29-048||COP/ZR46K3-TFE 575 3 40 | 5.8 72
HP29-060|[COP/ZR61K3-PFV| 208/230 1 169|28.8| 56
HP29-060|[COP/ZR61K3-TF5| 208/230 3 | 137]|17.3| 72
HP29-060||COP/ZR61K3-TFD| 460 3 62| 9 72
HP29-060||COP/ZR61K3-TFE| 575 3 50| 7.1 72

Three-Phase Compressor Rotation

Three-phase scroll compressors must be phased
sequentially to ensure correct compressor rotation and
operation. At compressor start-up, a rise in discharge and
drop in suction pressures indicates proper compressor
phasing and operation. If discharge and suction pressures
do not perform normally, follow the steps below to correctly
phase the unit.

1 - Disconnect power to the unit.

2 - Reverse any two field power leads to the unit.

3 - Reapply power to the unit.

Discharge and suction pressures should operate within
their normal start-up ranges.

NOTE - Compressor noise level may be significantly higher
when phasing is incorrect and the unit will not provide
cooling when compressor is operating backwards.
Continued backward operation will cause the compressor
to cycle on internal protector.



1 - Compressor Cover (Figure 9)

A compressor cover COVER

constructed of vinyl-faced

SLIT FOR
SUCTION

fiberglass is used on all LINE
HP29 units. The cover

) ) X SNAP
provides an acoustic barrier. 7 BUTTONS

The cover slides over the
compressor and is held
secure with snap buttons.
Slits are provided for <=7 COMPRESSOR
installation around the SLIT FOR DISCHARGE LINE

discharge and suction lines. FIGURE 9

2 - Crankcase Heater

A crankcase heater is used on all HP29 units equipped with
a reciprocating compressor. The well-mounted
insertion-type heater is self-regulating. See table 8 for
crankcase heater specifications.

TABLE 8
HP29 CRANKCASE HEATER RATINGS
Unit Rating (Watts)
HP29-211/-261/-311/-410 40 watts
HP29-460,-510 and -650 27 watts
HP29-018/-024/-030 40 watts
HP29-042 27 watts

C - Condenser Fan Motor

All units use single-phase PSC fan motors which require a run
capacitor. In all HP29 units, (except "G” and "J” voltage) the
outdoor fan is controlled by the CMCI defrost board.

ELECTRICAL DATA tables in this manual show
specifications for outdoor fans used in HP29s.

Access to the outdoor fan motor on all units is gained by
removing the seven screws securing the fan assembly.
See figure 10. The outdoor fan motor is removed from
the fan guard by removing the four nuts found on the top
panel. If condenser fan motor must be replaced, align
fan hub flush with motor shaft.

CONDENSER FAN MOTOR
AND COMPRESSOR ACCESS

FAN GUARD

Remove (7) screws

l X
» ALIGN FAN HUB
FLUSH WITH
\ MOTOR SHAFT
REMOVE (7) SCREWS
SECURING FAN GUARD.
REMOVE FAN GUARD/FAN ASSEMBLY.

Remove (4) nuts

FIGURE 10
D - Reversing Valve L1 and Solenoid
A refrigerant reversing valve with electromechanical
solenoid is used to reverse refrigerant flow during unit
operation. The reversing valve requires no maintenance.
Itis not repairable. If the reversing valve has failed, it must
be replaced.
If replacement is necessary, access reversing valve by
removing the outdoor fan motor. Refer to figure 10.

lll - REFRIGERANT SYSTEM

Refer to figure 11 for refrigerant flow in the cooling modes.
The reversing valve is energized during cooling demand
and during defrost.

A - Liquid and Vapor Line Service Valves

The liquid and vapor line service valves (figures 12 and 13)
and gauge ports are accessible from outside the unit.

Each valve is equipped with a service port. The service ports
are used for leak testing, evacuating, charging and checking
charge. A schrader valve is factory installed. A service port cap
is supplied to protect the schrader valve from contamination
and serve as the primary leak seal.

NOTE-Always keep valve stem caps clean.

DEFROST THERMOSTAT

OUTDOOR UNIT

HEATING MODE

REVERSING VALVE I

LOW HIGH
PRESSURE PRESSURE

DISTRIBUTOR
: OUTDOOR
EXPANSION/ } colL
CHECK
VALVE BI-FLOW
FILTER / DRIE

INDOOR UNIT
r——="

C
P / THERMOMETER 7: >
LIQUID LINE WELL
SERVICE PORT

NOTE - ARROWS INDICATE DIRECTION OF REFRIGERANT FLOW

I I
vl
T
i I
I

/|' INDOOR |
EXPANSION/CHECK | colL |
VALVE —_——

FIGURE 11
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LIQUID LINE SERVICE VALVE (VALVE OPEN
A IMPORTANT INSERT HEX ( )

. ] WRENCH HERE STEM CAP
Service valves are closed to the heat pump unit \’ED\
and open to line set connections. Do not open un- (30 f
. . . N
til refrigerant lines have been leak tested and SERVICE
evacuated. All precautions should be exercised to PORT

keep the system free from dirt, moisture and air. OUTLET (TO

To Access Schrader Port:
1 - Remove service port cap with an adjustable wrench.

2 - Connect gauge to the service port.
3 - When testing is completed, replace service port cap. / 'NLET (TO
Tighten finger tight, then an additional 1/6 turn. SE%\Q.?E INDOOR (co"_)
To Open Liquid or Vapor Line Service Valve: CAP SCHRADER
1 - Remove stem cap with an adjustable wrench. VALVE
2 - Using service wrench and hex head extension (5/16 for LIQUID LINE SERVICE VALVE (VALVE CLOSED)
vapor line anq 3/16 for liquid line), ba.ck the stem out RETAINING RING  STEM CAP
counterclockwise until the valve stem just touches the : /
retaining ring. SE%\S_I(EE §
3 - Replace stem cap tighten firmly. Tighten finger tight, then
tighten an additional 1/6 turn. INSERT HEX
OUTLET (TO . ) WRENCH HERE
COMPRESSOR) >
SERVICE INLET
PORT CAP (TO INDOOR COIL)
SCHRADER VALVE OPEN
TO LINE SET WHEN VALVE IS (VALVE FRONT
CLOSED (FRONT SEATED) SEATED)

FIGURE 12

A DANGER

Do not attempt to backseat this valve. Attempts to
backseat this valve will cause snap ring to explode

from valve body under pressure of refrigerant.
Personal injury and unit damage will result.

To Close Liquid or Vapor Line Service Valve:

1 - Remove stem cap with an adjustable wrench.

2 - Using service wrench and hex head extension (5/16 for
vapor line and 3/16 for liquid line), turn stem clockwise to
seat the valve. Tighten firmly.

3 - Replace stem cap. Tighten finger tight, then tighten an
additional 1/6 turn.

Page 11



VAPOR LINE SERVICE VALVE (VALVE OPEN) VAPOR LINE (BALL TYPE) SERVICE VALVE
INSERT HEX STEM CAP

(VALVE OPEN)

INLET (TO
INDOOR COIL

USE ADJUSTABLE WRENCH
ROTATE STEM CLOCKWISE 90° TO CLOSE
ROTATE STEM COUNTER-CLOCKWISE 90° TO OPEN

SCHRADERP. :
VALVE ’ OUTLET (TO
/< \ 9 COMPRESSOR) OUTLET STEM CAP
TO
/ COMPRESSOR)
SERVICE PORT f
CAP ()

SERVICE PORT
VAPOR LINE SERVICE VALVE (VALVE CLOSED)

INLET (TO RETAINING RING § STEM CAP
INDOO::OIL) § / %\
INSERT HEX
~Jg>— WRENCH HERE SE’;‘Q?'E
SERVICE - CAP @ %
PORT SCHRADER VALVE
(VALVE FRONT
4% SEATED)
SERVICE PORT FIGURE 14
CAP O
SCHRADER VALVE OPEN a8
TO LINE SET WHEN VALVE IS OUTLET (TO
CLOSED (FRONT SEATED) COMPRESSOR)

FIGURE 13
Vapor Line (Ball Type) Service Valve(5 Ton Only)
A ball-type full service valve is used on HP29 5 ton units.
These vapor line service valves function the same way,
differences are in construction. Valves are not rebuildable.
If a valve has failed it must be replaced. A ball valve is
illustrated in figure 14.
The ball valve is equipped with a service port. A schrader
valve is factory installed. A service port cap is supplied to
protect the schrader valve from contamination and assure a
leak free seal.
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B - Plumbing
See figure 15 for unit refrigerant components. Field refrigerant
piping consists of liquid and vapor lines from the outdoor unit
(sweat connections). Use Lennox L10 (flare) or L15 (sweat,
non-flare) series line sets as shown in table 9 or use
field-fabricated refrigerant lines.

TABLE 9

: Length of | Liquid Line | Vapor Line
Outdoor || Line Set | ™ ines | Outside Dia. | Outside Dia.

Model No.|| (L10 or L15) | ft. m in. mm in. mm

C10/152120 | 20 | 6
Eﬁggjgél [10/152125 | 25 | 8
HP29-018 [[10/15-21-35 | 35 | 11
HP29-024 I 0/52150 | 50 | 15
[153120 | 20 | 6
Hp29-311 [ L15:31-30 | 30
HP29-030([ 153140 | 40 | 12
(153150 | 50 | 15
[10/154120 | 20 | 6
HP29-410[[L10/154130 [ 30 | ©
HP29-036([L10/154140 | 40 | 12
[10/1541-50 | 50 | 15
HP29-460(| L10/15-65-30 | 30 9
HP29-5101 90/156540 [ 40 | 12 | 358 | 95 | 778 | 222

516 | 7.9 5/8 | 1569

516 | 7.9 3/4 19

3/8 9.5 3/4 19

HP29-042
HP29-048|/L10/15-65-50 | 50 | 15
Mhoooodll  *Field fabricated 38 | 95 |1-18 | 285

*Field fabricate.

HP29 REFRIGERATION COMPONENTS
SUCTION LINE

DISCHARGE
LINE

REVERSING
VALVE

DISCHARGE
LINE

DISTRIBUTOR

DEFROST
THERMOSTAT

MUFFLER

PROCESS

CHECK/EXPANSION COUPLING

VALVE
/ o
FILTER/DRIER 35§¥¢%E
LIQUID LINE
PRESSURE TAP SERVICE VALVE
FITTING SUCTION LINE

FIGURE 15
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IV - CHARGING

Unit charge is based on a matching indoor coil and
outdoor coil with a 15 foot (4.5 m) line set. For varying
lengths of line set, refer to table 10.

TABLE 10
Liquid Line Ounce per 5 foot (ml per mm) adjust from
Set Diameter 15 ft. (4.5 m)*
5/16 in. (8mm) 2 ounce per 5 feet (60 ml per 1524 mm)
3/8.in. (10 mm) 3 ounce per 5 feet (90 ml per 1524 mm)

*If line set is greater than 15 ft. (4.5m) add this amount. If line set is less than
15 ft. (4.5m) subtract this amount

A - Pumping Down System

A CAUTION

Deep vacuum operation (operating compressor at 0
psig or lower) can cause internal fusite arcing

resulting in a damaged or failed compressor. This
type of damage will result in denial of warranty claim.

The system may be pumped down when leak checking
the line set and indoor coil or making repairs to the line
set or indoor coil.

1 - Attach gauge manifold.

2 - Front seat (close) liquid line valve.

3 - Start outdoor unit in cooling mode.

4 - Monitor suction gauge. Stop unit when 0 psig is

reached.
5- Front seat (close) suction line valve.

B - Leak Testing (To Be Done
Before Evacuating)

1- Add small amount of refrigerant (3 to 5 psig) to the
system.

2 - Attach gauge manifold and connect a drum of dry
nitrogen to center port of gauge manifold.

3 - Pressurize the system to 150 psig.

A CAUTION

When using dry nitrogen, a pressure reducing
regulator must be used to prevent excessive
pressure in gauge manifold, connecting hoses, and

within the system. Regulator setting must not
exceed 150 psig (1034 kpa). Failure to use a regulator
can cause equipment failure resulting in injury.

NOTE-Electronic leak or Halide detector should be
used. Add a small amount of HCFC22 (3 to 5 psig
(20kPa to 34kPa)) then pressurize with nitrogen to 150

psig.

C - Evacuating the System

A IMPORTANT

The compressor should never be used to

evacuate a refrigeration or air conditioning
system.

1- Attach gauge manifold. Connect vacuum pump (with
vacuum gauge) to center port of gauge manifold. With
both manifold service valves open, start pump and
evacuate indoor coil and refrigerant lines.

A IMPORTANT

A temperature vacuum gauge, mercury vacuum
(U-tube), or thermocouple gauge should be used.

The usual Bourdon tube gauges are not accurate
enough in the vacuum range.

2 - Evacuate the system to 29 inches (737mm) vacuum.
During the early stages of evacuation, it is desirable to
stop the vacuum pump at least once to determine if there
is a rapid loss of vacuum. A rapid loss of vacuum would
indicate a leak in the system and a repeat of the leak
testing section would be necessary.

3 - After evacuating system to 29 inches (737mm), close
gauge manifold valves to center port, stop vacuum pump
and disconnect from gauge manifold. Attach an upright
nitrogen drum to center port of gauge manifold and open
drum valve slightly to purge line at manifold. Break
vacuum in system with nitrogen pressure by opening
manifold high pressure valve. Close manifold high
pressure valve to center port.

4 - Close nitrogen drum valve and disconnect from
gauge manifold center port. Release nitrogen
pressure from system.

5- Connect vacuum pump to gauge manifold center
port. Evacuate system through manifold service
valves until vacuum in system does not rise above
.5mm of mercury absolute pressure or 500 microns
within a 20-minute period after stopping vacuum
pump.

6 - After evacuation is complete, close manifold center port,
and connect refrigerant drum. Pressurize system slightly
with refrigerant to break vacuum.

D - Charging

Charging must be done in the cooling mode. If system is

completely void of refrigerant, the recommended and most

accurate method of charging is to weigh the refrigerant into

the unit according to the total amount shown on the unit
nameplate.

If weighing facilities are not available or if unit is just low on
charge, the following procedure applies.

Separate discharge and vapor line service ports are
provided outside the unit for connection of gauge manifold
during charging procedure as well as a suction line service
port.

Page 14



TABLE 12

A IM PORTANT APPROACH METHOD
The following procedures require accurate Model LigBOVIBe °F Warmer Than Outside

readings of ambient (outdoor) temperature, liquid (Ambient) Temperature |
temperature and liquid pressure for proper HP29-018 10°F (5.6°C)
charging. Use a thermometer with accuracy of :ﬁgg:ggg g;gﬁ,g
+2°F( +1.1°C) and a pressure gauge with accuracy HP29-036 13°F (7.2°C)
of +5PSIG ( + 34.5kPa) HP29-042 13°F (7.2°C)
HP29-048 15°F (8.3°C)
1 - Expansion Valve Systems HP29-060 8°F (4.4°C)

The following procedures are intended as a general guide
for use with expansion valve systems only. For best results,
indoor temperature should be between 70 °F and 80 °F
(21.1 °C and 26.6 °C) . If outdoor temperature is 60 °F (16
°C) or above the approach method of charging is used. If
outdoor temperature is less than 60 °F (16 °C) the
subcooling method of charging is used. Slight variations in
charging temperature and pressure should be expected.
Large variations may indicate a need for further servicing.
APPROACH METHOD (TXV SYSTEMS)
(Ambient Temperature of 60°F [16°C] or Above) B
1-Connect gauge manifold. Connect an upright F >

SUBCOOLING METHOD (TXV SYSTEMS)
(Ambient Temperature Below 60°F [16°C]
NOTE- It may be necessary to restrict air flow in order to
reach liquid pressures in the 200-250 psig range which
are required for checking charge. The indoor temperature
should be above 70°F(21°C). Block equal sections of air
intake panels as shown in figure 16, moving obstructions
sideways until liquid pressures in the 200-250 psig range

are reached.

BLOCKING OUTDOOR COIL

Block outdoor coil one side at a time
| with cardboard or plastic sheets until
J proper testing pressures are reached.

HCFC22 drum to center port of gauge manifold.

2 - Record outdoor air (ambient) temperature.

3 - Operate indoor and outdoor units in cooling mode. ~— L ~a——  CARDBOARD OR PLASTIC SHEET
Allow outdoor unit to run until system pressures FIGURE 16
stabilize.

4 - Make sure thermometer well is filled with mineral oil
before checking liquid line temperature.

1- Connect gauge manifold. Connect an upright
HCFC22 drum to center port of gauge manifold.

5-Place thermometer in well and read liquid line
temperature. Liquid line temperature should be
warmer than the outdoor air temperature. Tables 11
and 12 shows how many degrees warmer the liquid
line temperature should be.
Add refrigerant to lower the liquid line temperature.
Recover refrigerant to raise the liquid line
temperature.
Add refrigerant slowly as the unit approaches the
correct temperature. This will allow refrigerant to
stabilize allowing the correct temperature to be read.

TABLE 11

APPROACH METHOD
AMBIENT TEMPERATURE OF 60 °F (16 °C) OR
Model ne °F Warmer Than Outside
(Ambient) Temperature
HP29-211 10°F (5.6°C)
HP29-261 13°F (7.2°C)
HP29-311 16°F (8.9°C)
HP29-411 12°F (6.6°C)
HP29-461 13°F (7.2°C)
HP29-511 16°F (8.9°C)
HP29-651 18°F (10°C)
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2 - Operate indoor and outdoor units in cooling mode.
Allow outdoor unit to run until system pressures
stabilize.

3- Make sure thermometer well is filled with mineral oil
before checking liquid line temperature.

4 - Read liquid line pressure and convert to condensing
temperature using temperature/  pressure
conversion chart.

Condensing temperature (read from gauges) should
be warmer than the liquid line temperature.

5- Place thermometer in well and read liquid line
temperature. Tables 13 and 14 shows how much
warmer the condensing temperature should be.

Add refrigerant to lower liquid line temperature.
Recover refrigerant to raise liquid line temperature.

6 - When unit is properly charged liquid line
pressures should approximate those given in
tables 15 and 16 .



TABLE 13

SUBCOOLING METHOD TABLE 14
AMBIENT T ° ° SUBCOOLING METHOD
Model Condensing Temp°F Warmer Than Liquid Line AMBIENT TE ° °

HP29-211 8°F (4.4°C) Model Condensing Temp°F Warmer Than Liquid Line

HP29-261 6°F (3.3°C) HP29.018 8°F (4.4°C)

HP29-311 10°F (5.6°C) HP29-024 4°F (2.2°C)

HP29-411 8°F (4.4°C) HP29-030 11°F (6.1)

HP29-461 12°F (6.7°C) HP29-036 10°F (5.6°C)

oo e

HP29-651 ST (2.8°C) HP29-060 10°F (5.6°C)

TABLE 15
HP29 NORMAL OPERATING PRESSURES*
HP29-211 | HP29-261 HP29-311 HP29-411 HP29-461 HP29-511 HP29-651

OUTDOORCOIL [T 19 [vAP. | LIQ. [VAP. | LIQ.| VAP. [ LiQ. [ VAP.| LiQ. | VAP. [ LiQ. | VAP LiQ. | VAP
ENTERING AIR +10| +10 | +10 | +10| +10| +10 | +10 | +10| +10 +10 +10 | +10 +10 +10
TEMPERATURE || pgig | PsIG | PSIG | PSIG| PSIG| PSIG | PSIG| PSIG| PSIG | PSIG | PSIG| PSIG | PSIG | PSIG

65° F (TXV) 148 | 71 156 | 70 | 165 | 73 171 | 68 173 69 163 74 166 71

75° F (TXV) 171 74 [ 182 | 72 [ 195 | 75 197 [ 70 203 71 191 75 195 73

85° F (TXV) 200| 76 | 210 | 74 | 220 | 77 | 228 72 | 233 73 225 76 227 74

95° F (TXV) 230| 78 | 241 | 75 | 254 | 79 | 261 | 74 | 267 75 259 78 261 76

105° F (TXV) 263| 81 | 275 | 78 | 292 | 81 299 | 77 307 77 295 79 302 78

*These are typical pressures only. Indoor evaporator match up, indoor air quality and evaporator load will cause the pressures to vary.

TABLE 16
HP29 NORMAL OPERATING PRESSURES
OUTDOOR || HP29-018 HP29-024 HP29-030 HP29-036 HP29-042 HP29-048 HP29-060
COIL AR
mope | EnTERING || L1@. [ suc. [[ua. [suc. [ ua. [suc. | ua. [suc. [ ua. [suc. | ua. |suc. | ua. |suc.
TEMP. #10 [ +5 [ +10 [ #5 [ #10 [ #5 | #10 | +5 | #10 | +5 | +10 | +5 | +10 | +5
°F (°C) PSIG | PSIG || PSIG | PSIG | PSIG | PSIG | PSIG | PSIG | PSIG | PSIG | PSIG | PSIG | PSIG | PsiG
75 (24) 171 | 74 182 | 72 | 184 | 71 184 | 74 | 180 | 71 180 | 70 | 183 | 72
Cooling 85 (29) 200 | 76 210 | 74 | 214 | 72 | 215 | 75 | 205 | 74 | 210 | 70 | 214 | 73
Only 95 (35) 230 | 78 241 | 75 | 246 | 74 | 249 | 76 | 245 | 75 | 240 | 71 248 | 75
105 (41) 263 | 81 275 | 76 | 282 | 45 | 285 | 76 | 280 | 76 | 280 | 72 | 2856 | 77
20 (-7) 166 | 33 170 | 28 | 186 | 28 | 170 | 27 | 180 | 30 | 175 | 25 | 186 | 25
Heati 30 (-1) 177 | 42 T84 | 36 | 198 | 36 | 180 | 38 | 190 | 40 | 185 | 35 | 200 | 32
eating 20 (4) 188 | 51 194 | 42 210 | 43 | 230 50 195 | 47 195 | 43 | 212 | 42
50 (10) 200 | 61 212 | 56 | 218 | 53 | 240 | 55 | 205 | 54 | 206 | 52 | 224 | 50

* These are typical pressures only. Indoor evaporator match up, indoor air quality and evaporator load will cause the pressures to vary.

A IMPORTANT

Use tables 15 and 16
performing maintenance checks. Table

as a general guide for
is not a

procedure for charging the system. Minor variations
in pressures may be expected due to differences in

installations. Significant deviations may mean the
system is not properly charged or that a problem
exists with some component in the system. Used
prudently, tables 15 and 16 could serve as a useful
service guide.

E - Oil Charge
Refer to tables 6 and 7 on page 7.
V - MAINTENANCE
At the beginning of each heating or cooling season, the
system should be cleaned as follows:
A - Outdoor Unit
1-Clean and inspect outdoor coil. (Coil may be
flushed with a water hose).
2 - Visually inspect all connecting lines, joints and
coils for evidence of oil leaks.

A IMPORTANT

If insufficient heating or cooling occurs, the unit

should be gauged and
checked.

refrigerant charge

B - Indoor Coil

1 - Clean coil if necessary.

2 - Check connecting lines and coil for evidence of oil
leaks.

3 - Check condensate line and clean if necessary.
C - Indoor Unit
1 - Clean or change filters.
2 - Bearings are pre-lubricated and need no further
oiling.
3 - Check all wiring for loose connections.
4 - Check for correct voltage at unit.

5 - Check amp-draw on blower motor.
Unit nameplate Actual
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VI - REFRIGERANT LINE NOISE

It is important to properly isolate the refrigerant lines to
prevent unnecessary vibration. Line set contact with the
structure (wall,ceiling or floor) causes some objectionable
noise when vibration is translated into sound.

The following illustrations demonstrates procedures which

ensure proper refrigerant line set isolation. Figure 17
shows how to install line sets on vertical runs. Figure 18
shows how to install line sets on horizontal runs. Figure 19
shows how to make a transition from horizontal to vertical.
Finally, figure 20 shows how to place the outdoor unit and
line set.

REFRIGERANT LINE SETS
HOW TO INSTALL VERTICAL RUNS
(new construction shown)
NOTE-Similar installation practices should be used if line
set is to be installed on exterior of outside wall.
. IMPORTANT-Refrigerant lines . Co
Outside Wall must not contact wall. Vapor Line Liquid Line
Wood Block
Between Studs
-
-
/// A\
< Wire Tie
/ Inside Wall
E Tel | Strap
Liquid Line “\\ Sleeve
Vapor Line (wrapped i Wire Tie
with Armaflex)
Outside Wall - Wood Block
< Wire Tie
Strap
\ )
Caulk
g
PVC Pipe Fiber Glass \
P Insulation Sleeve
IMPORTANT-Refrigerant
lines must
not contact structure.

FIGURE 17
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To hang line set from joist or rafter,
use either metal strapping material
or anchored heavy nylon wire ties.

REFRIGERANT LINE SETS:
HOW TO INSTALL HORIZONTAL RUNS

Wire Tie
(around vapor line only)

8 feet

Floor Joist or
Roof Rafter
P \\ P

Tape or Wire Tie

Strapping Material (around vapor line only)

Metal Sleeve
Tape or Wire Tie
LT~ Floor Joist o Roof Rafter
- r7 774/_/ ,J/“//ifl 7747/41,/ "J,/,/ 774/_/7

N—

Strap the vapor line to the joist or rafter at 8 ft.
intervals then strap the liquid line to the vapor line.

FIGURE 18

HOW TO MAKE TRANSITION FROM OUTSIDE UNIT PLACEMENT AND INSTALLATION

VERTICAL TO HORIZONTAL

Anchored Heavy Nylon
Wire Tie or Automotive dows and Away From -
Muffler-Type Hanger

Wall
Stud

N

Metal

Install Unit Away From Win-

Neighbors’ Windows
E—

7T
A

C
o
c
a
L
/
\\

\

>~ Strap :f_'
Liquid Line by

To Vapor LA
Line

s ammery
7777777777

LA/ iy

Vapor Line Wrapped Two 90° Elbows Installed in Line Set

Sleeve in Armaflex Will Help Reduce Line Set Vibration

FIGURE 19 FIGURE 20
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VIl - WIRING DIAGRAMS AND SEQUENCE OF

OPERATION

HP29 SINGLE-PHASE WITH RECIPROCATING COMPRESSOR
HP29-1/ -2 UNITS
OUTDOOR
FAN START @ @@
O DUAL '
O O CAPACITOR ®,@\>@ CAPACITOR THERMOSTAT
RED
BURPLE reo | | {D peFrosT conTroL| (OO OYD
BLACK & BLACK =< FAN =T
ORANGE BLACK | I |
o - — f=now 1R
- T =
BLACK YELLOW | Ax|_ _: PSZ C Oetenie _IJ I I I
O _ R [ Onfemn| e
@@@ @@ | ;l_ _fp5|‘w|o.- —_— _IJ I
= 0 [Okm|
COMPRESSOR 2, @ @| | - — l=or o1 3
CRANKCASE ® S AL TN - -
HEATER || | =0 o JUMPER WIRE TO
POTENTIAL RELAY r QUTSIDE TERMINALS
OO 66 IR OF PS| & PS2
COMPRESSOR / | WHEN_PRESSURE
CONTACTOR / | | agéBCH IS NOT
— L
_ _l_; | 208-230/60/
— — — | EQUIPMENT
DEFROST S = GROUND
THERMOSTAT |
REVERSING
VALVE
oMl
BLACK THERMOSTAT
OO T e
208-230/60/1 HRIZ Ki-| YELLOW | - @”@@
- KIZ Y1 ouT [
L2 } T = clo JJ |
ORANGE - -
EQUIPMENT X PSz RO |
GROUND @@5 BLACK 2| A wifoh — JJ
1 ® ®= = M Fan 1 aZPsl ofor —
DESCRIPTION L > = g
m o s6
EY COMPONENT 5 > = BLACK /gj Df
B |COMPRESSOR K31 J, O—f=
7 MOTOR-QUTDOOR FAN _
C7_|CAPACTTOR-COMP . sTART| (5) HHEC On L 0 ouT
CI2 |[CAPACITOR- DUAL N Lk /4 O o=
CMCT[CONTROL -DEFROST - L PURPLE
HRL - —EATER- CLMPRSSOR LINE VOLTAGE FIELD INSTALLED
Kl -1 ICONTACTOR-COMPRESSOR reo ©7 — — — CLASS || VOLTAGE FIELD INSTALLED
K31 |[RELAY-HARD START KIT
L1 |VALVE-REVERSING
S6_[SWITCH-DEFROST
NOTE-
/N FOR USE WITH COPPER CONDUCTOR
ONLY.REFER TO UNIT RATING
PLATE FOR MINIMUM CIRCUIT
ANPACITY AND MAXIMUM OVER-
CURRENT PROTECTION SIZE
WARNING-
ELECTRIC SHOCK HAZARD,CAN CAUSE INJURY OR
DEATH. UNIT MUST BE GROUND IN ACCORDANCE
WITH NATIONAL AND LOCAL CODES.
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HP29 SINGLE-PHASE WITH RECIPROCATING
COMPRESSOR

e 010
QO cAPacITor PO E) capaciTor THERMOSTAT
I [_ReD | DeFrosT coNTRoL | [ ©@WOQ |
B BLACK TEANTT
—_ORANGE BLACK | | I
RED — =it sl ] I I
YELLOV I_A = Psz R T J_| 3 |
L BLACK | 0 =
®E© I | _:ps|$ 1 —— 43
CONPRESSOR 2\ ©|pLack J| - — p=oF 2
RS = e e e,
| =3 NSl |, .
— POTENTIAL RELAY =T @ | iren 1o ot
| SED.

m CONTACTOR | | | QR 208-230/60/|
BROURD | r -12 5
|§| —— -
=) T 1

oo — — — - ! | GROUND
@) @ ‘C_ - -
DEFROST wu.vs
06 memozn o THERMOSTAT
11
Ki-1 _ 00909 |
O B PERee
Ye%uxpueur Ezumr N _IJ | |
= GROUND S - |
= 3 n J
o :j - - -
Y T COMPONENT 5) @
CONPRE SS0R K31 ‘
CAPACT T
Ao (®
[CONTROL -DEFROST |
HEATER- COMPRESSOR __|
~T|CONTACTOR-COMPRESSOR |
.~ TICONTACTO) rep €7 @
VAL VE -REVERSING

NOTE-

FOR USE WITH COPPER CONDUCTORS
ONLY.REFER TO UNIT RATING
PLATE FOR MINIMUM CIRCUIT
AMPACITY AND MAXIMUM OVER-
CURRENT PROTECTION SIZE

WARNING-

ELECTRIC SHOCK HAZARD,CAN CAUSE INJURY OR
DEATH. UNIT MUST BE GROUND IN ACCORDANCE
WITH NATIONAL AND LOCAL CODES.

LINE VOLTAGE FIELD INSTALLED
== === == CLASS || VOLTAGE FIELD INSTALLED

(©2001 Lennex Industries Inc.

LENNOXe HEAT PUMP-OUTDOOR
HP29-018-3-P
HP29-024-3-P

Supersedes
0801l 533, 3120
New Form No.
533,830W
Litho U.S.A.
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HP29 SINGLE-PHASE WITH RECIPROCATING
COMPRESSOR

OUTDOOR
SNFAN START DUAL @@
Q Q) cAPacIToR (D@ capacrTor THERMOSTAT
S ) [_Reo A DEFROST CONTRL | [ ©®®OD
ACK & BLACK = EAN =T
BLACK | | | |
i — =Yoot M | I I
—_— = i
YELLOW M % F=hps R[OH — J_' |
YOY0 BLACK || S e ==J
) @ Y 0- — e— J
COMPRESSOR 2\ ®|pLack I — f=oF
U=
CRANKCASE . -
FEATER POT§N>TIAL RELAY /CT) i I I_l_ =" "
] y
A /g 28
208-230/60/ |
ROUND | =02 p
LUB 1 -
T
T 1
—— — = —3_—_—_—_"4 I GROUND
_: - T T 1
REVERSING
?EEQ%EW ove!
A |_| : : |© @ Bl -FAN THERMOSTAT
208-230/60/ 1 YELLOW | K'g_ Yl out
L
I-IRIL LK;T -
2 = - —
| © A
=) j - —_— —
5) U Q
K31 ;
H
RED=| ¢'?
c7
RELAY- ReDX _
VALVE-HEVERSING LENNOXe  HEAT PUMP-OUTDOOR
FOR_USE WITH COPPER CONDUCTORS HP23-018-4P
ONLY.REFER TO UNIT RATING HP29-024-4P
PLATE FOR MINIMUM CIRCUIT
AMPACITY AND MAXIMUM OVER- Supersedes
CURRENT PROTECTION SIZE 1201
WARNING- 533,830W
ELECTRIC SHOCK HAZARD,CAN CAUSE INJURY OR
DEATH. UNIT MUST BE GROUND IN ACCORDANCE New Form No.
WITH NATIONAL AND LOCAL CODES. 533 920W
LINE VOLTAGE FIELD INSTALLED ’
= — — CLASS || VOLTAGE FIELD INSTALLED Dot Lo Tnteerrres Ton Lithe U.S.A.
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HP29 SINGLE-PHASE WITH SCROLL COMPRESSOR
HP29-1 / -2 UNITS

ELECTRIC SHOCK HAZARD,CAN CAUSE INJURY OR
DEATH. UNIT MUST BE GROUND IN ACCORDANCE
WITH NATIONAL AND LOCAL CODES.

OUTDOOR
FAN
O @) LAL DEFROST CONTROL ®@
CAPACITOR THERMOSTAT
Q) purpeLE H _FAN
BLACK I BLACK T ORWXY)
ORANGE CLACK
Toow @ - — =" slerl—= JJ I I |
COMPRESSOR COMPRESSOR J | - JUMPER WIRE TO
CONTACTOR — L= OUTSIDE TERMINALS
r 1= OF PSI & PS2
6 6 N WHEN PRESSURE A\
| — 1T==0 ouT SWITCH IS NOT
| II' = ED-  208-230/60/1
- -z 4
g — -L
N 1
_________|_;|I GROUND
- __ - - T 1 |
DEFROST REVEREING@@
TI-IERMOSTAT ALVe . & |
THERMOSTAT
BLACK cucl m
@ © ®®|s = OOLON,
-
208- 230/60/I ‘Kl [ YELLOW | _W- | | |
L2 ®@® ‘.. RED KI"Z | our N |
O ORANGE = SIS |
EQUIPMENT 5ra [/ Rlor _— |
?E GROUND 2 Pz ol — |
1 e 1 al 12 30-— N
DESCR EgdgN g S6 ?
Rt j N o=
- F |
C12 [CAPACTTOR- DUA EHECY AOIO [0_out
A T AR S ¢z ZPURPLE :
Lol -
-RE e | INE VOLTAGE FIELD INSTALLED
S¥ITCH-DEFROST = = = CLASS || VOLTAGE FIELD INSTALLED
NOTE-
/\  FOR USE WITH COPPER CONDUCTOR
ONLY.REFER TO UNIT RATING
PLATE FOR MINIMUM CIRCUIT
BT AR
WARNING-
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HP29 SINGLE-PHASE WITH SCROLL

COMPRESSOR
OUTDOOR
FAN 9]0
©@| WAL DEFROST CONTROL
o] CAPACITOR THERMOSTAT
PURPLE = ..FA’LI.
BLACK o BLACK _ 090D |
ORANGE
BLACK |
‘ RED M — =y ot '—JJII
IE]iﬁw r ‘I' R|Of=| e _J I
> —t—— w' | —— — J
BLACK | 5 L —
© ] ; A Y Ob | e ——
L -PSI
COMPRESSOR COMPRESSOR J | JUMPER WIRE TO
CONTACTOR — fempr OUTSIDE TERMINALS
r I OF PSI & PS2
@@ A A WHEN PRESSURE A\
| — 1o our SWITCH IS NOT
@10 |, r ED- 208-230/60/1
GROUND L
S LU6 T 1 =L2 A
S et -
= |
= M 1
________J_;I' GROUND
- __ o o T - T |
REVERSING
DEFROST
memsnt@ ALVE _@)_(D_ — ouel
— THERMOSTAT
LI BLACK |@ ®I3' Yl- | 0909 |
(8X1-1 ‘#
208- zso/son '( YELLOW K'% out | | |
L2 g::) ‘I' _J |
o -1 |
EQUIPMENT R[O— N |
Y € GROUND wior — -
= o[- —
i o — — -
C12 |CAPACITOR- DUA
CMC | [CONTROL -DEFROS

K1 -1 ACTOR- RESSOR |
EGI:.YALV:-R’VEBW
[SWITCH- T

NOTE-

FOR USE WITH COPPER CONDUCT
ONLY.REFER TO UNIT RATING
PLATE FOR MINIMUM CIRCUIT

AMPACITY AND MAXIMUM OVER-
CURRENT PROTECTION SIZE

WARNING-

ELECTRIC SHOCK HAZARD,CAN CAUSE INJURY OR
DEATH. UNIT MUST BE GROUND IN ACCORDANCE
WITH NATIONAL AND LOCAL CODES.

LINE VOLTAGE FIELD INSTALLED
== === == CLASS || VOLTAGE FIELD INSTALLED

A

LENNDOXe HEAT PUMP-OUTDOOR
HP29-030-3-P HP29-048-4-P
HP29-036-3-P HP29-060-3-P
HP29-042-3-P

Supersedes
0801 533,316W
New Form No.
533,833W
Litho U.S.A.

@zool Lennoex Induetries Inc.

Page 23




HP29 SINGLE-PHASE WITH SCROLL
COMPRESSOR

0UTDO0R i @@
0 @@Q-‘) CAPACITOR DEFROST CONTROL THERMOSTAT
PURPLE I ._FANT
BLACK BLACK _ 0900 |
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|, — =0 aur
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GROUND
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208- 230/60/I ® YELLOW | out | | |
L2 — J
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GROUND —
i _ _
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C1Z |CAPACITOR- DUAL
[CMC 1[CONTROI -DEFROST
-1{CONTACTOR-COMPRESSOR |
EMALME:BI&EBSING_
-DEFROST |
SWITCH-| LENNOXe HEAT PUMP-OUTDOOR
HP29-030-4P HP29-048-5P
NOTE HP29-036-4P HP29-060-4P
/\ FOR USE WITH COPPER CONDUCTORS HP29-042-4P
ONLY.REFER TO UNIT RATING Seperesdes
AVPACITY AND MAXTMOM GVER 1201
WARNING.  CURRENT PROTECTION SIZE 533,833w
ELECTRIC SHOCK HAZARD,CAN CAUSE INJURY OR New Form No.
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WITH NATIONAL AND LOCAL CODES. 533,923W
LINE VOLTAGE FIELD INSTALLED YT

== == = CLASS || VOLTAGE FIELD INSTALLED ©2001 Lennax Induotries Ine.
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HP29 SINGLE-PHASE OPERATING SEQUENCE

a-HP29 P Voltage Operation Sequence
This is the sequence of operation for HP29 “P” voltage
units. This sequence applies to HP29 models equipped
with either a reciprocating, or scroll compressor. 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-Internal thermostat wiring energizes terminal O by
cooling mode selection, energizing the reversing valve
L1. Cooling demand initiates at Y1 in the thermostat.

2 - 24VAC energizes compressor contactor K1.

3 - K1-1 N.O. closes energizing terminal “C” of compressor
(B1) and outdoor fan motor (B4).

4 - Outdoor fan motor (B4) begins immediate
operation. Scroll compressor (B1) begins
immediate operation.

5 - Reciprocating compressor (B1) begins start-up. Hard
start contactor K31 remains closed during start-up and
start capacitor C7 remains in the circuit. As the
compressor gains speed, K31 is energized. When K31
is energized, the contacts open and start capacitor C7 is
taken out of the circuit.

END OF COOLING DEMAND:

6-Cooling demand is satisfied. Terminal Y1 is
de-energized.

7 - Compressor contactor K1 is de-energized.

8 - K1-1 opens and compressor (B1) and outdoor fan motor
(B4) are de-energized and stop immediately.

9 - Terminal O is de-energized when intemal thermostat is
out of cooling mode, de-energizing reversing vale L1.

FIRST STAGE HEAT:

10 - Heating demand initiates at Y1.

11 - 24VAC energizes compressor contactor K1.

12 - K1-1 N.O. closes energizing compressor and
outdoor fan motor.

13 - See step 4 or 5.

END OF FIRST STAGE HEAT:

14 - Heating demand
de-energized.

15 - Compressor contactor K1 is de-energized.

16 - K1-1 opens and compressor (B1) and outdoor
fan motor (B4) are de-energized and stop
immediately.

DEFROST MODE:

17 -During heating operation when outdoor coil
temperature drops below 35°F (2°C) or 42°(5.5°C)
(see defrost system description for specific unit dash
number) unit defrost switch (thermostat) S6 closes.

18 - Defrost control CMC1 begins timing. If defrost
thermostat (S6) remains closed at the end of the
30,60 or 90 minute period, defrost relay energizes
and defrost begins.

is satisfied. Terminal Y1 is

19 - During defrost CMC1 energizes the reversing valve
and W1 on the terminal strip (operating indoor unit on
the first stage heat mode), while de-energizing outdoor
fan motor B4.

20 - Defrost continues 14 + 1 minutes or until thermostat
switch (S6) opens. When defrost thermostat opens,
defrost control timer loses power and resets.

21 - When CMCH1 resets, the reversing valve and W1 on the
terminal strip are de-energized, while the outdoor fan
motor B4 is energized.
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HP29 THREE-PHASE WITH RECIPROCATING
OR SCROLL COMPRESSOR HP29-1/-2

OUTDOOR
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CURRENT PROTECTION SIZE
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C ESSOR

B
B4

i -0_ 1000R_FAN

[}

CAPAC

[CMC | {CONTROL -
HR| |[HEATER-COMPRESSOR

~ONIT|

ONTACTOR-COMPRESSOR

L

VALVE-REVERSING

(S6 ISWITCH-DFFROST |

VOLTAGE FIELD INSTALLEED

INE
= === «=CLASS || VOLTAGE FIELD INSTALLED

WARNING-

ELECTRIC SHOCK HAZARD,CAN CAUSE INJURY OR
DEATH. UNIT MUST BE GROUND IN ACCORDANCE
WITH NATIONAL AND LOCAL CODES.

NOTE-Scroll three-phase compressors must be phased correctly. Compressor noise may be significantly
higher indicating phasing is incorrect. Compressor operating backwards will not provide cooling. Contin-
ued backard operation will cause compressor to cylce on internal protector.
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HP29 THREE-PHASE WITH RECIPROCATING
OR SCROLL COMPRESSOR
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©2001 Lennox Industries Inc. Litho U.S.A.
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HP29 THREE-PHASE OPERATING SEQUENCE

a-HP29 “Y”, “G”, and “J” Voltage Operation Sequence
This is the sequence of operation for HP29 “Y” voltage.
HP29 “G” and “J” voltage units are similar, but have a few
additions. The “G” voltage units have an outdoor fan relay,
while the “J” voltage units have the outdoor fan relay plus
an outdoor fan transformer. The “Y” voltage unit 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) fo the thermostat and outdoor unit controls.

COOLING:

1 - Interal thermostat wiring energizes terminal O by
cooling mode selection, energizing the reversing valve
L1. Cooling demand initiates at Y1 in the thermostat.

2 - 24VAC energizes compressor contactor K1.

3-K1-1 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 s
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.
8 - Terminal O is de-energized when internal

thermostat wiring is out of cooling mode,
de-energizing reversing valve L1.

FIRST STAGE HEAT:
9 - Heating demand initiates at Y1.

10 - 24VAC energizes compressor contactor K1.

11 - K1-1 N.O. closes energizing compressor and
outdoor fan motor.

12 - See step 4.

END OF FIRST STAGE HEAT:

13 - Heating demand is satisfied. Terminal Y1 is
de-energized.

14 - Compressor contactor K1 is de-energized.

15 - K1-1 opens and compressor (B1) and outdoor
fan motor (B4) are de-energized and stop
immediately.

DEFROST MODE:

16-During heating operaton when outdoor coil
temperature drops below 35°F (2°C) or 42°(5.5°C)
(see defrost system description for specific unit dash
number) unit defrost switch (thermostat) S6 closes.

17 - Defrost control CMC1 begins timing. If defrost
thermostat (S6) remains closed at the end of the
30,60 or 90 minute period, defrost relay energizes
and defrost begins.

18 - During defrost CMC1 energizes the reversing valve
and W1 on the terminal strip (operating indoor unit on
the first stage heat mode), while de-energizing outdoor
fan motor B4.

19 - Defrost continues 14 + 1 minutes or until thermostat
switch (S6) opens. When defrost thermostat opens,
defrost control timer loses power and resets.

20 - When CMCH1 resets, the reversing valve and W1 on the
terminal strip are de-energized, while the outdoor fan
motor B4 is energized.
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