HP20

Litho U.S.A.

UNIT

_wnduﬂﬂos Inc. Corp. 8803-L4

HP20 SERIES UNITS

The HP20 is a residential split-system heat pump
which features a scroll compressor. It operates
rmuch like a standard heat pump, but the HP20's
scroll compressor is unique in the way that it com-
presses refrigerant. The unit is a draw-through de-
sign and is available in 2.5, 3 and 3.5 ton sizes.
The first part of this manual describes what a scroll
compressor is and how it works. The next sections
list the components used in HP20's and describe
how the unit operates. The final section of this man-
val includes wiring diagrams and a step by step se-
quence of operation.
SPECIFICATIONS
Model No. HP20-311 HP20-411 HP20-461
Net face area (sq. ft.) 7.39 9.24 11.39
Outdoor | "Tyhe diameter {in.) & No. of Rows 318 - 2 3/8 - 2 a8 - 2
Fins per Inch ' 20 20 18
Diameter {In.) & No. of blades 18/ 4 18/4 22/ 4
Motor hp 1/6 1/86 1/3
Outdoer | ctm 2400 2600 3800
Rpm 1040 1060 1060
Watts 250 260 400
Refrigerant-22 {(charge furnished) 6 Ibs. 1 oz. 6 lbs. 15 oz, 8 Ibs. 5 oz.
Liguld line connection o.d. (in.) {sweat) 3/8 3/8 3/8
Vapor line connection 0.d. (In.) (sweat} 3/4 3/4 718
Shipping Welght {Ibs.) 148 170 217
ELECTRICAL DATA '
Model No. HP20-311 HP20-411 HP20-4861
Line voltage data ~ 60 hz. / 1 ph. 208/230V 208/230V 208/230V
Rated load amps 13.5 18.0 20.0
Compressor | Power factor .86 .96 .97
Locked rotor amps 76.0 90.5 107.0
Qutdoor Full load amps 1.2 1.2 2.0
Fan Motor Locked rotor amps 2.2 2.2 4.5
Rocommended maximur 5@ ke o 30 40 45
“*Minimum circuit ampacity 18.1 23.7 27.0

~Refar to National Electric Code manual to determine wire, fuse and disconnect size requirements.
NOTE - Extrermes of operating range ara plus 10% and minus 5% of line voltage.
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I-INTRODUCTION

Tha HP2Q incorporates a scroll compressor manu-
factured by Copeland. The unit operates as a stan-
dard heat pump with conventional refrigerant flow for
heating and reverse refrigerant flow for cooling.

II-APPLICATION

All major components (indoor blower/coils) must be
matched according to Lennox recommaeandations for
the compressor to be covered under warranty. Re-
fer to the Engineering Handbook for approved sys-
tern matchups. A misapplied system will cause er-
ratic operation and can result in early compressor
failure.

Table 1 lists the line sets available for the HP20. All
HP20's use sweat connections at the unit.

TABLE 1
Unit Line Length Liquid Vapor
Model Set of Line Line
No. Model No, |Lines {ft.})j{o.d, In }j{o.d, in.)]
L10-41-20 20
HP20-311 L10-41-30 30
HP20-411 ([ 40-41-40 40 3/8 3/4
L.10-41-50 50
1.10-65-30 30
HP20-461 L.10-65-40 40 3/8 7/8
L10-85-50 50

" NOTE - Reafrigerant lines must not exceed 50 ft. in any Installation.

It longer length is required, contact your Lennox Dlvision Service Department.

I-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 1. The
scrolls are located in the top of the compressor can
and the motor is located in the bottom of the com-
pressor can. The oil level is immediately below the
maotor.

The scroll is a simple compression concept centered
around the unique spiral shape of the scroll and its
inherent properties. Figure 2 shows the basic scroll
form. Two identical scrolls are mated together form-
ing concentric spiral shapes (figure 3). One scroll
remains stationary, while the other is allowed to 'or-
bit’ (figure 4). Note that the orbiting scroll does not
rotate or turn but merely ‘orbits’ the stationary
scroll.

DISCHARGE

SUCTION

SCROLL COMPRESSOR

FIGURE 1

SCROLL FORM
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FIGURE 3

The counterclockwise orbiting scroll draws gas into
the outer crescent shaped gas pocket created by
the two scrolls (figure 4 - 1). The centrifugal action
of the orbiting scroil seals off the flanks of the scrolls

(figure 4 — 2). As the orbiting motion continues, the
gas is forced toward the center of the scroll and the
gas pocket becomes compressed (figure 4 -~ 3).
When the compressed gas reaches the center, it is
discharged vertically into a chamber and discharge
port in the top of the compressor (figure 1}. The
discharge pressure forcing down on the top scroll
helps seal off the upper and lower edges (tips) of the
scrolls (figure 3). During a single orbit, several
pockets of gas are compressed simultangously pro-
viding smooth continuous compression.

The scroll compressor is tolerant to the effects of
liquid return. If liquid enters the scrolls, the orbiting
scroll is ailowed to separate from the stationary
scroll. The liquid is worked toward the center of the
scroll and is discharged. If the compressor is re-

placed, conventional Lannox cleanup practices must
be used.

HOW A SCRCOLL WORKS

MOVEMENT OF ORBIT
SUCTION SUCTION INTERMEDIATE

% PRESSURE
_ GAS
CRESCENT
SHAPED GAS
POCKET
ORBITING
~ SCROLL
sucTion-" §
POCKET
sgkce*gsay/
CENTRIFUGAL
FORCE
ﬁucnon
 HIGH DISCHARGE
PRESSURE POCKET
GAS
FIGURE 4
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IV-UNIT COMPONENTS
A-Transformer

The contactor, timed off control, discharge tempera-
ture thermostat and reversing valve in the HP20 are
powered by 24VAC power supplied by the indoor
unit. All other controls in the unit are powered by
outdoor unit line voltage. Refer to Unit Wiring Dia-
gram. The HPZ20 is not equipped with an internal line
voltage to 24V transformer.

B-Compressor Contactor

The compressor is energized by a SPST contactor
located in the control box (figure 58). The contactor
is energized by thermostat terminal M through the
timed off control.

C-Timed Off Control / Brownout Protector
Each HP20 is equipped with a timed off control lo-
cated in the control box (figure 5). The timed off
contro! serves two purposes. The first is to prevent
the compressor from short cycling and the second is
to provide brownout protection. The timed off con-
trol is electrically connected betweean thermostat ter-
minal M and the compressor contactor.

On initial thermostat demand, the compressor con-
tactor is immediately energized. When thermostat
demand is satisfied, the timed off control opens the
circuit to the compressor contactor coil and the
compressor is prevented from being energized for 3
minutes. At the end of 3 minutes, the circuit to the
contactor is closed and the compressor can once
again be energized.

The brownout feature protects the unit from low volt-
age situations. If, during unit operation, the voitage
through the timed off control drops beiow 20VAC,
the timed off control opens the circuit to the contac-
tor coil until voltage is restored.

1
DUAL CAPACITOR
HP20-311,-411 ONLY

HP20 SERIES
CONTROL BOX
COMPONENTS

COMPRESSCOR
BUN CAPACITOR
HP20-461 ONLY

I ‘DEFROST TIMER

© :
/

oo

TIMED OFF CONTROL

DEFROST RELAY

FAN CAPACITOR

S

HP20-461 ONLY

COMPRESSOR

o) \r('
o

©

L/J/

CONTACTOR

FIGURE §
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HP20 COMPONENTS
COMPRESSOR COMPARTMENT

LIQUID LINE VAPOR LINE
DISCHARGE
TAP ——-——"w“-——-—\ TEMPERATURE
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> | DEFROST
| | “PRESSURE
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MRV MUFFLER
TAP 0 :
EXPANSION — B Os%
VALVE EXPANSION __{~
VALVE " TAP
FILTER/DRIER SENSOR I ’II[!
WITH INTERNAL \__/
CHECK VALVE
STRAINER
t
- <] COMPRESSOR
K___I
FIGURE 6

D-Compressor

See Section Il for description of scroll compressor.

E-Fan and Motor

Fan and motor specifications are listed in the tables
on page 1.

F-Discharge Temperature Sensor

Each scroll compressor i3 equipped with discharge
termparature sensor located on the outside top of the
comprassor. The sensor is a SPST thermostat which
opens when the discharge temperature exceeds
280°F + B°F on a temperature rise. When the switch
opens, the circuit to the compressor contactor and
the timed off control is de-energized and the unit
shuts off. The switch automatically resets when the
compressor temperature drops below 130°F £ 14°F,

The sensor can be accessed by prying up on the
snap plug on top of the compressor (see figure 7).
Make sure to securely reseal the sensor after re-
placement. The sensor terminals are located inside
the compressor terminal box. Figure 8 shows the
arrangement of compressor line voltage terminals
and discharge sensor terminals.

DISCHARGE TEMPERATURE SENSOR

SNAP PLUG
COVER

SENSOR

FIGURE 7

COMPRESSOR TERMINAL BOX

DISCHARGE
TEMPERATURE
SENSOR : e
WIRES COMPRESSOR
TERMINALS

FIGURE 8
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G-Dual Capacitor (HP20-311,-411 only)

The compressor and fan in HP20-311,-411 series
units use permanent split capacitor (PSC) motors. A
single ‘dual’ capacitor is used for both the fan motor
and the compressor {see unit wiring diagram). This
capacitor is located inside the control box (see figure
5). Table 2 shows the rating of the dual capacitor.

TABLE 2
HP20 DUAL CAPACITOR RATING
Terminal Corinected To MFD VAC
FAN Fan - Purple Wire 5 440
HERM | Compressor - Terminal S| 35 440
C Line Voltagé L2 - -—

H-Run Capacitor (HP20-461 only)

The compressor in HP20-461 series units is
equipped with a parmanent split capacitor (PSC) mo-
tor. The capacitor, which is located inside the con-
trol box, is electrically connected between compros-
sor terminal S and line voltage L2 (see unit wiring
diagram and figure 5). The capacitor is rated 35MFD
at 440VAC.

I-Fan Capacitor (HP20-461 only)

The fan in HP20-461 series units is also equipped
with a permanent split capacitor (PSC) motor. The
capacitor is electrically connected to the fan motor
only but is located inside the control box (see unit
wiring diagram and figure 5).The capacitor is rated
7MFD at 370VAC.

J-Defrost Relay

The defrost relay controls defrost. The relay is a
1PDT & 2PST relay powered by line voltage in the
outdoor unit. When the defrost relay is energized
during the heating mode the reversing valve and in-
door auxiliary heat are energized. Simultaneously,
the outdoor fan is de-energized. The relay, when
snergized, latches in for the duration of the defrost
period, but when de-energized, prevents the relay
from being energized during a cooling demand. Re-
fer to unit wiring diagrarn and operation sequence in
the back of this manual.

K-Defrost (Initiation) Thermostat

The defrost thermostat is located on the liquid line
between the expansion valve and distributor (figure
8). The thermostat is a SPST switch connected to
line voltage in the outdoor unit. It monitors the tem-
perature of the outdoor coil. During a heating de-
mand, the thermostat closes to allow defrost to be-
gin when the cutdoor coil drops below 35°F + 4°F.
During defrost, the defrost thermostat resets when
the outdoor coil rises above 60°F + 5°F. The reset
temperature also prevents defrost from being initi-
ated during a cooling demand.

L-Defrost Pressure Switch

The defrost pressure switch is located on the liquid
line between the distributor and drier/check valve
(figure 6}. The pressure switch is a SPST auto-reset
switch connected to line volatge in the outdoor unit.
It monitors the pressure of the liquid line. During a
heating dermand, the switch closes at 260 psig + 7
psig on a pressure drop to allow defrost to begin.
During defrost, the switch openswhen the liquid line
rises to 325 psig + 7 psig to terminate defrost,

M-Defrost Timer

The defrast timer (figure 9} controls the interval be-
tween defrosts and the duration of defrost. Figure
10 shows the timing action of the defrost timer termi-
nals. The defrost timer is a motor driven cam switch
timer. The motor uses 240VAC powered from out-
door unit line voltage. The motor drives cams to op-
erate 25PST switches.
1- To change from 90 minuie to 45 minute
defrost interval
The defrost timer can be field adjusted from a 90
minyte to 45 minute defrost interval if warranted
by climatic conditions. Figure 9 shows how to
change the defrost interval.
2- To manually advance timer through defrost
cycle
The defrost timer may be manually advanced
through the defrost cycle when troubleshooting
the unit, Figure 8 also shows how to manually
advance the defrost timer.
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DEFROST TIMER

TURN
COUNTERCLOCKWISH
TO MANUALLY
ADWVANCE
THROUGH CYCLE

MOVING GEAR
IN WINDOW
SHOWS TIMER

IS OPERATING TURN
CLOCKWISE
TO CHANGE
DEFROST
INTERVAL

DEFROST
INTERVAL
APPEARS

V-REFRIGERANT SYSTEM

Vapor and liquid line connections are located outside
the cabinet and are made with sweat connections.
Brass service valves provide access to refrigerant
system. Vapor line valve (figure 11}, liquid line serv-
ice valve and guage ports are accessible outside the
cabinet below the control box. HP20's use cne-shot
vapor line valves which cannct be closed after being
opened. The liquid line valve can be closed. The
thermometer well is field installed in the liquid line
outside the unit. It is sweated in between the liquid
line valve and the line set. Refer to the HP20 instalia-

10 MIN. + 1 MIN.

DEFROST TIME
TERMINATION

45 OR 90 MINUTES

Timer terminais 2-4 close for 50 sec. t 40 sec. every
90 minutes (or 45 minutes If reset) to check for de-
frost. Timer terminals 3-5 open for 30 sec. + 10
sec. every 90 minutes {or 45 minutes if reset) to
terminate defrost, Refer to the operation sequence
In the back of this manual for more Information.

FIGURE 10

e
| 30 SEC.

+ 10 SEC,

N-Reversing Valve and Solenoid

A refrigerant reversing valve with electromechanical
solencid is used to reverse refrigerant flow during
unit operation. The reversing valve is energized dur-
ing cocling demand and during defrost. Refer to fig-
ures 12 and 13 in section V for more information.

N WIND OW
tion instructions for information on thermorrieter well
placement and installation. Figure 12 shows the
FIGURE 9 HP20 cooling cycle and figure 13 shows the HP20
heating cycle.
T oN ONE-SHOT VAPOR LINE VALVE
DEFROST CHECK * ¢
<o o
P 50 SEC. ¢+ 40 SEC. - NEW UNIT
TERMINAL _ VALVE CLOSED
-4 [ |
3-5 o [::\‘.\::‘\“\\:‘

HP20's USE ONE-SHOT
VAPOR LINE VALVES.

ONCE OPENED, THEY
CANNOT BE CLOSED.

VALVE OPEN
W’“—
b \_,,,_L K
l>
-
FIGURE 11
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HP20 COOLING CYCLE (SHOWING GAUGE MANIFOLD CONNECTIONS)

DEFROST PRESSURE.
SWITCH

DEFROST THERMOSTAT
EXPANSION VALVE

FILTER / DRIER ey

WITH INTERNAL CHECK VALVE

S - -

STRAINCR

HIGH
SUCTION PRESSURE

OUTDIOOR CO

-

| REVERSING VALVE

THERMOMETER
WELL

->
COMPAESSOR
\ JEE IR
Ny —1 SUCTION INDCOR
LINE
vaLve Uy SERVICE 4 A
\ FORT VAPOR
L. LINE
- . VALVE '
\
* _ ] J MUFFLER [4— CHECK VALVE INDOOR COIL
e

y

NOTE - ARROWS INDICATE DIRECTION OF REFRIGERANT FLOW

-

NI

FIGURE 12

HP20 HEATING CYCLE (SHOWING GAUGE MANIFOLD CONNECTIONS)
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VI-CHARGING PROCEDURE
A-Refrigerant Charge

The following charging procedure is intended as a
general guide. it is intended for use on expansion
valve systems only. For best results, indoor tem-
perature should be between 70°F and 80°F. Be sure
to monitor system pressures while charging. Charg-
ing should be done in cooling mode.

1- Check to make sure that thermometer well is
filled with oil befare checking liquid line tempera-
ture.

2- Connect gauge manifold as shown in figure 12.
Connect an upright R-22 drum to center port of
gauge manifold.

3- Set room thermostat to 74°F (23°C) in “Emer-
gency Heat” or “Heat"” position and allow unit to
run until heating demand is satisfied. This will
croate the necessary load for proper system
charging in the cooling cycle. Change tharmo-
stat setting to 68°F (20°C) in “Cool” position.
Allow unit to run until system pressures stabilize.

Approach Method

(Ambient Temperature of 60°F [16°C] or Above)

4- If outdoor temperature is 60°F (16°C) or abova,
the approach method of checking charge is
used. The approach temperature is equal to the

given in table 3.

liquid line terrperature minus the ambient tem-
perature. Place the thermometer in the ther-
mometer well and read the liquid line tempera-
ture. The difference between the liquid line and
the ambient temperature should match the value

irg tHermornater to
d Ji pera-

TABLE 3
) Llq. Temp Minus
Model Amb. Tamp. (°F)
HP20-311% 12.0 to 14.0
HP20-411 10.0 tc 12.0
HP20-461 7.0 to 9.0

An approach temperature greater than the value
given in table 3 indicates an undercharge. Add
refrigerant slowly and continue to watch liquid
line temperature until approach temperature ap-
proximates the value given in tabla 3.

An approach temperature less than the value
shown in table 3 indicates an overcharge. Use
an approved refrigerant reclaiming methed to re-
move refrigerant from the system.

When unit is properly charged, liquid line pres-
sures should approximate those given in table 4,

TABLE 4
NORMAL OPERATING PRESSURES
OUTDOOR COIL HP20-311 HP20-411 HP20-461
MODE ENTERING AIR LIQUID SUCTION LIQUID SUCTION LiQUID SUCTION
TEMPERATURE +10PSIG | +5 PSIG 1 10 PSIG +5 PSIG + 10 PSIG +5 PSIG
852F Al 180, Bl 170 L2 185 75
85°F 220 78 230 74 225 77
COOLING
95°F 250 80 260 75 255 78
105°F 280 82 290 76 285 79
_ 30°F 180 37 185 36 185 37
HEATING 40°F 190 47 195 44 195 47
50°F 205 56 210 52 210 55
60°F 215 66 220 60 220 64
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Subcooling Method
{Ambient Temperatures Below 60°F [16°C])

5- If outdoor temperature is less than 60°F (16°C),
the subcooling method of charging is used. The
subcooling temperature is equal to the condens-
ing temperature minus the liquid line tempera-
ture.

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. Block
equal sections of air intake panefs as shown in
figure 14, moving obstructions sideways until lig-
uid pressures in the 200-250 psig range are
reached.

Insert thermometer in well and check liquid line
temperature. Read liquid line pressure from
gauge and convert to condensing temperature
using standard R-22 temperature/pressure con-
version chart. The subcooling temperature
should approximate the value given in table 5.

BLOCKING OUTDOOR COIL

CUTDOOR UNIT

QUTDOOR COIL SHOULD
BE BLOCKED ONE SIDE
AT A TIME WITH CARD-
BOARD CR PLASTIC
SHEET UNTIL PROPER
TESTING PRESSURES
ARE REACHED

CARDBOARD OR
L PLASTIC SHEET

.y

FIGURE 14

A subcooling temperature less than the value
given in table 5 indicates an undercharge. Add
refrigerant slowly and continue to watch liquid
line temperature until subcooling temperature
approximates the value given in table 5.

TABLE 5

Model Subcooling SF
HP20-311 9.0° +3.0°
HP20-411 13.0° + 3.0°
HP2z0-461 10.0° + 3.0°

A subcooling temperature greater than the value
given in table 5 indicates an overcharge. Use an
approved refrigerant reclaiming method to re-
move refrigerant frem system.

B-Weighing In Refrigerant/Factory Charge

If the system is completely void of refrigerant, the
recommended and most accurate method of charg-
ing is to weigh the refrigerant into the unit according
to the total amount shown on the unit nameplate and
in table 6. To compensate for length of ling set, add
additional refrigerant per table 7

TABLE 6
Unlt Refrigerant Charge R-22
HP20-311 ~ 6lbs. 1o0z.
HP20-411 6 Ibs. 15 oz.
HP20-461 8 Ibs. 50z,
TABLE 7
"~ Line Set Dia. Ozs. per it. (ml per mm) adjust
Vapor | Liquld from 25 ft. (7620 mm) line set*
5/8in. | 5/16 In. 1/2 ounce
{16mm) | {8mm) {15ml}
5/8in. | 3/81In. 1 ounce
{16mm) | {10mm)} {30ml)
3/4in. | 3/8in. 1 ounce
{(19mmy} | {10mm) {30ml)
7/8In. | 3/81In. 1 ounce
{22mm) j (10mm) {30mi}
1-1/8in.| 1/2 in. 1-3/4 ounce
(29mm) | (13mm) {52ml)

*If line fength is greater than 25 feet (7620 mm), add
this amount. If line length is less than 25 feet (7620
mmy}, subtract this amount.

C-0il Charge

Table 8 shows the factory oil charge in HP20 series
units. All scroll compressors use white oil.

TABLE 8
Unlt Qil Charge
HP20-311 28 fluid ounces
HP20-411 34 fluid ounces
HP20-461 38 fluld ounces
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VII-COMPRESSOR COMPARTMENT
ACCESS

Access to the compressor compartment is gained by
removing the fan and orifice panel. The unit com-
pressor, plumbing, reversing valve, defrost switches
and discharge temperature switch may all be
accessed in the compressor compartment. Figure
15 shows how to gain access to the compressor
compartment,

To Remove Fan Orifice (Figure 15)

1- Turn off power at disconnect.

2- Discharge fan capacitor (or fan side of dual ca-
pacitor).

3- Disconnect fan wires. Feed wires through hole in
control box into compraessor compartment,

4- Loosen the fan guard securing screws and re-
move fan guard.

5- Remove orifice securing screws. Leave fan and

motor attached to orifice.
6- Rermove support arm Screws.
7- Lift off fan orifice.

To Reinstall Fan Orifice (Figure 15)
1- Route wires back through hole into' ¢ontrol box.
2- Position fan and orifice on unit.

3~ Line up support arms with holes in orifice. Insert
screws but do not tighten.

4- Insert screws attaching orifice to unit and tighten
securely.

5- Tighten support arm screws securely.
6- Replace fan guard and tighten screws securely.

7- Reconnect wires as shown in unit diagram (back
of this manual and inside control box cover}.

8- Reconnect power to unit.

SUPPORT ARM SCREWS (3}

ORIFICE SCREWS (3)
~

PURPLE WIRE TO
FAN CAPACITOR
(HP20-461 ONLY)

OR
DUAL CAPACITOR

FAN TERMINAL
{HP20-311,-411 ONLY)

PASS FAN WIRES /

THROUGH OPENING

" FAN ORIFICE REMOVAL

'} 4+— FAN ORIFICE

LEAVE FAN AND MOTOR
ATTACHED TO ORIFICE

AN

ORANGE WIRE
TO CONTACTOR
TERMINAL T2

)

R
AR

77

BLACK WIRE
TO BLACK PIGTAIL

&

CONTROL BOX

FIGURE 15
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VIII-MAINTENANCE 2- Check connecting lines, joints and coil for evi-
dence of oil leaks.

At the beginning of each heating or cocling season, . .
g 9 s 9 3- Check condensate line and clean if necessary.

the system should be cleaned as follows:
C-Indoor Unit

1- Clean or change filters.

2- Lubricate blower motor according to motor

manufacturer's instructions. If no instructions
2- Outdoor fan motor is prelubricated and sealed. are provided, use the foliowing as a guide:

Always relubricate motor according to the in-
structions on the motor manufacturer’s name-
plate.

A-Heat Pump Unit

1- Clean and inspect outdoor coil {may be flushed
with a water hose).

a- Motors without Qiling Ports -- Prelubricated
and sealed. No further lubrication required.
b- Direct Drive Maotors with Qiling Ports --
Prelubricated for an extended period of op-
eration. For extended bearing life, relubricate

3- Visually inspect all connecting lines, joints and
coils for evidence of cil leaks.

4- Check all wiring for loose connections, with a few drops of SAE No.10 non-detergent
5- Check for correct voltage at unit {unit operat- oil once every two years. It may be neces-
ing). sary to remove blower assembly for access

6- Check amp draw on heat pump fan motor. to oiling ports.

Unit nameplate Actual ) 3- Adjust blower speed for cooling. The pressure
drop over the coil should be checked to deter-
mine the correct blower CFM. Refer to the Len-
nox Cooling Service Handbook for pressure drop
tables and procedures.

4- Check all wiring for loose connections.
5- Check for correct voltage at unit.

B-Indoor Coil 6- Check amp draw on blower motor.
1- Clean coil if necessary. Motor nameplate Actual

7- Inspect drain holes in coil compartment base and
clean if necessary
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IX-UNIT DIAGRAMS AND SEQUENCE OF OPERATION

A-Field Wiring

FIELD WIRING DIAGRAM FOR HP20 UNIT

HP20 LOW VOLTAGE
JUNCTION BOX

|

|

|
NOTE-SEE UNIT WIRING DIAGRAM — ORANGE S N T=r—- _:__

BLack [A] o
o [M_ o
FOR POWER SUPPLY WIRING. BLUE
GREEN/
YELLOW

22 3 S I T |

A

JUMPER IF QUTDOCR
THERMOSTAT IS NOT USED.

EMERGENCY HEAT RELAY
(USED ONLY IF QUTDCQOR T'STAT 15 USED.)
FIELD PROVIDED AND INSTALLED NEAR
INDCGOR UNIT. 24VAC, 5VA MAX,
NEC CLASS 2

— — — — LOW VOLTAGE FACTORY INSTALLED
w— we o o | OW VOLTAGE FIELD INSTALLED
NEC CLASS 2

QUTDCOR
THERMOSTAT
(IF USED)

WITH TYPICAL INDOOR UNIT

THERMOSTAT
(ORDER SEPARATELY)

rﬂ"mmwawl

 EPFOLT I

A
B

|
l
L |
|
]

ri—

J

ﬁ e

T A I P
\ _x"ﬁﬁa"n"'_______—____@

ng
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INDQOR UNIT JUNGTION BOX
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SWITGH 36" N ermrmmssrassisscnss LINE VOLTAGE FIELD INSTALLED
0 MIN ;1 MIN, i
! _.],l  SEC. + 10 SEC.
JUMPER ¥ OUTDOOR et 45 0R 0 MIN, e
1y THERMOSTAT IS NOT USED DEFROST TIME
TERMINATION

EMERGENCY HEAT RELAY
[USED ORLY IF QUTDOOR T STAT IS USEDY
FIELD PROVIDED, AND INSTALLED NEAR
INDOGR UNIT 4VAC. BVA MAX.

& REFER Y0 COMPRESSOR FOR
ACTUAL TEHMINAL ARRANGEMENT

HIGH PRESSURE SWITCH IS A
FACTORY INSTALLED OPTION

HP20-311.-411

.
WV (dual capacitor)
L1 ‘& [ e e o
|
_I” GOMPRESSOR I DUTDOOR
CONTACTOR (Y] ey | THEAMOSTAT
{IF USEDI
J_\ - E l HZ&'\ é -
DEFROST ] W : L
RELAY 3 I B
420 |
gz | [=] By
P =
o gg | IR = | 4 |
RUN am DE 2_I
CAPACITOR EE S .BWE E2s
Tndiy | T8 2o g wviig@s!
O Py @ : 23 2 yag,
TN 17| 3 22 Oz z CE
! 'E w3 o2& mE m 3 I
COMPRESSOR L] £7 a% CE | HEAT
3¢ 5 Rl I RELAY |
FAN 0.
¢ moton| 3 \ onanGE | - ul
o URANGE z3) 2 @ |
2 BElgur 8 O wa
B2 =3 RELAY |
g g% I No.1 NO2 ]
B
= DEFROST E) sl 1
ErROS < I YELLOW i
=/ O (1 D A R |
: + o BELAY INDOGR UNIT CONTROLS
COMPRESSOR - DEFROST TIMER SEQUENCE OF OPERATION E _T_]
CONTACTOR DEFROST CHECK #
50 SEC. . 40 SEC on @ e v e o, LOW VOLTAGE FACTORY INSTALLED
e rereremeroreeore. LINE VOLTAGE FACTORY (NSTALLED
12 SWITCH 24] OFF LI LOW VOLTABE FIELD INSTALLED
SWITCH 3.6 [T e [ 32‘; o arreememsssssmonsaen. LINE VOLTAGE FIELD INSTALLED
10 M, ¢ 1MIN, ] [
4 WSEC. | W SEC.
45 OF 30 MIN. —— —
DEFROST THdE
JUMPER i OUTDOOR TERMINATION

THERMOSTAT 1$ NOT USED

EMERGENGY HEAT RELAY
[USED ONLY IF QUTDOOR T STAT IS USED)}
FIELD PROVIDED AND INSTALLED NEAR
INDQOR UNIT. 4VAC. BvA MAX
NEC CLASS 2

& REFER TO COMPHESSOR FOR
ACTUAL TERMINAL ARRANGEMENT

HIGH PRESSURE SWITCH 15 A
FACTORY (NSTALLED OPTION

HP20-461
(separate run and fan capacitors)
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B-Operation Sequence
1~ Transformer in indoor unit supplies 24VAC power

to the therrmostat and outdoor unit's controls.

2- Initial cooling demand energizes thermostat termi-

nals M and R. Voltage from terminal M passes
through compressor thermostat and energizes
timed off control. The timed off control immedi-
ately energizes compressor contactor. Voltage
from terminal R energizes the reversing valve.

3- The compressor and fan startup as follows:

Units with Dual Capacitor (facing page above):

When the compressor contactor closes, the com-
presscor and fan motor are energized (providing
the compressor has been off 3 minutes). No
start components are used. The following table
shows how the compressor and fan are ener-
gized.

HP20-311,-411 Is energlzed by

c Lt
Compressor R L2
Terminal s L2 through

‘HERM’ Terminal of Dual Capacitor

Black ||L1 through defrost relay term, 1-2
Fan L2 through
'\C‘?Itrgr Purple (| .£AN' Terminal of Dual Capacitor
Srangs TR .

Units with separate Run and Fan Capacitors
(facing page below):

When the compressor contactor closes, the com-
pressor and fan motor are energized (providing

the compressor has been off 3 minutes). No
start components are used. Compreassor terminal
C is energized by L1, terminal R is energized by
L2 and terminal S is energized by the run capaci-
tor.

When cooling demand is satisfied the timed off
control prevents the compressor from short cy-
cling for 3 minutes,

Initia! heating demand energizes thermaostat ter-
minal M only. Voltage from terminal M passes
through the compressor thermostat and ener-
gizes the timed off control. The timed off control
immediately energizes the compressor contactor,
When compressor contactor closes, step 3 re-
peats.

Every 90 minutes of heating demand (or 45 min-
utes if reset) the defrost timer closes terminals
2-4 to check for defrost. If defrost thermostat is
closed when this happens, defrost relay will ener-
gize. When defrost timer contacts 2-4 open, the
defrost relay remains ‘latched in' by defrost timer
contacts 3-5.

When defrost relay energizes, the reversing valve
and indoor electric heat are also energized.
When defrost pressure switch opens during de-
frost or when 10 minutes has elapsed, the defrost
relay is de—-energized and defrost stops. The unit
continues heat pump operation.

10- When heating demand is satisfied step 4 re-

peats.
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