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+3�� KHDW SXPS XQLWV DUH DSSURYHG DQG ZDUUDQWHG

RQO\ IRU LQVWDOODWLRQ ZLWK VSHFLDOO\ PDWFKHG LQGRRU

FRLOV� /�� OLQH VHWV� DQG UHIULJHUDQW FRQWURO GHYLFHV DV

GHVLJQDWHG E\ /HQQR[� Refer to Lennox engineering

handbook for expansion valve kits which must be

ordered separately.

6+,33,1* $1' 3$&.,1* /,67

1-- Assembled HP23 heat pump unit

Check unit for shipping damage. Consult last carrier

immediately if damage is found.
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These instructions are intended as a general guide

and do not supersede national or local codes in any

way. Authorities having jurisdiction should be con-

sulted before installation.
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HP23 UNIT DIMENSIONS--INCHES (MM)

Model No. A B C

HP23-141, HP23-211,

HP23-261
26-3/8 26-3/8 16-7/8

HP23-311,

HP23-411-413
26-3/8 30-3/8 16-7/8

HP23-461-463,

HP23-511-513,

HP23-651-653

31-5/16 34-3/8 21-3/16

3URSHUO\ ,QVXODWHG"

2XWGRRU )DQ &KHFNHG"

6HUYLFH 9DOYHV 7LJKWHQHG"

67$57� �83 $1' 3(5)250$1&( &+(&. /,67

-RE 1DPH

-RE /RFDWLRQ

,QVWDOOHU

8QLW 0RGHO 1R�

1DPHSODWH 9ROWDJH

0LQLPXP &LUFXLW $PSDFLW\

0D[LPXP )XVH 6L]H

5HIULJHUDQW /LQHV�

-RE 1R�

&LW\

&LW\

6HULDO 1R�

'DWH

6WDWH

6WDWH

6HUYLFHPDQ

$PSV�

6XSSO\ 2XWGRRU )DQ

&RPSUHVVRU

,QGRRU )LOWHU &OHDQ" ,QGRRU %ORZHU 530(OHFWULFDO &RQQHFWLRQV 7LJKW"

6XSSO\ 9ROWDJH �8QLW 2II� 6�3� 'URS 2YHU (YDSRUDWRU �'U\�

2XWGRRU &RLO (QWHULQJ $LU 7HPSHUDWXUH

/LTXLG 3UHVVXUH 9DSRU 3UHVVXUH
+($7 3803 6(&7,21

7+(50267$7

5HIULJHUDQW &KDUJH &KHFNHG"

&DOLEUDWHG" 3URSHUO\ 6HW" /HYHO"
9ROWDJH :LWK &RPSUHVVRU 2SHUDWLQJ

/HDN &KHFNHG"

&+(&. 32,176
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SETTING THE UNIT

Heat pump units operate under a wide range of

weather conditions; therefore, several factors must

be considered when positioning the outdoor unit.

Unit must be positioned to give adequate clearances

for sufficient airflow and servicing. Aminimumclear-

ance of 36 in. (914 mm) between multiple units must

be maintained. Refer to figure 1 for installation clear-

ances.

INSTALLATION CLEARANCES

FIGURE 1

36

(914 mm)

*36

(914 mm)

36

(914 mm)

NOTE�48 inch clearance required on top of unit.

*36

(914 mm)

*NOTE�One side must be 36 inches. Two of the remaining
three sides may be 12 inches.

1- Place a sound-absorbing material, such as Iso-

mode, under theunit if itwill be installed in a loca-

tion or position that will transmit sound or vibra-

tion to the living area or adjacent buildings.

2- Mount unit high enough above ground or roof to

allow adequate drainage of defrost water and

prevent ice build-up.

3- In heavy snow areas, do not locate unit where

drifting will occur. The unit base should be ele-

vated above the depth of average snows.

NOTE-Elevation of the unit may be accomplished

by constructing a frame using suitable materials.

If a support frame is constructed, itmust not block

drain holes in unit base.

4- When installed in areas where low ambient tem-

peratures exist, locate unit so winter prevailing

winds do not blow directly into outdoor coil.

5- Locate unit away from overhanging roof lines

which would allow water or ice to drop on, or in

front of, coil or into unit.

Slab Mounting--Figure 2

When installing unit at grade level, top of slab should

be high enough above the grade so that water from

higher ground will not collect around unit. See figure

2. Slab should have a slope tolerance away from the

building of 2 degrees or 2 inches per 5 feet (51mmper

1524 mm). This will prevent ice build-up under the

unit during a defrost cycle. Refer to roof mounting

section for barrier construction if unit must face pre-

vailing winter winds.

FIGURE 2

SLAB MOUNTING AT GROUND LEVEL

DISCHARGE AIR

MOUNTING SLAB MUST SLOPE

AWAY FROM BUILDING.

GROUND LEVEL

STRUCTURE

Roof Mounting--Figure 3

Install unit aminimumof 6 inches (152mm)above the

roof surface to avoid ice build--up around the unit. Lo-

cate the unit above a load bearing wall or area of the

roof that can adequately support the unit. Consult lo-

cal codes for rooftop applications.

FIGURE 3

WIND BARRIER

INLET AIR

INLET AIR INLET AIR

INLET AIR

PREVAILING WINTER WINDS

ROOFTOP APPLICATION

WIND BARRIER CONSTRUCTION
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If unit coil cannot be mounted away from prevailing

winter winds, a wind barrier should be constructed.

Size barrier at least the same height andwidth as out-

door unit. Mount barrier 24 inches (610mm) from the

sides of the unit in the direction of prevailing winds.

ELECTRICAL

Wiring must conformwith the National Electric Code

(NEC) and local codes. An application diagram is in-

cluded in this instruction and in indoor unit instruc-

tions.

Refer to unit rating plate, located on the control box

cover, for minimum circuit ampacity and maximum

fuse size.

1- Provide line voltage power supply to unit from a

properly sized disconnect switch. Location of dis-

connect switch should be easily accessible and

within sight of the unit.

2-- Route power and ground wires from disconnect

switch to unit. Electrical openings are provided

under the control box cover. See unit dimension

illustration on page 2.

3-- Remove control box cover and connect power wir-

ing to contactor. Connect ground wire to ground

lug.

4-- Install room thermostat (ordered separately) in

the conditioned area. Locate thermostat where it

will not be affected by sunlight, drafts or vibra-

tion. Do not install thermostat on an outside wall.

A position approximately 5 feet (1524 mm) from

the floor and near the center of the conditioned

area is most desirable.

5- Route 24VAC controlwires from the thermostat to

indoor unit and from indoor unit to pigtail leads of

the outdoor unit as shown in figure 4.

FIGURE 4

FIELD WIRING DIAGRAM FOR HP23 UNIT
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PLUMBING

Field refrigerant piping consists of liquid and vapor

lines from the heat pump (sweat connections) to the

indoor evaporator coil (typically flare connections).

Use Lennox L10 series line sets as shown in table 1 or

use field--fabricated refrigerant lines. Refer to unit in-

formationmanual piping section for proper size, type

and application of field--fabricated lines.

If refrigerant tubes are routed through awall, seal and

isolate the opening so vibration is not transmitted to

the building.

NOTE-Line length should be no greater than 50 feet

(15.2 m). Select line set diameters from table 1 to en-

sure oil return to compressor.

UNIT
LIQUID

LINE

VAPOR

LINE

L10

LINE SETS

HP23--311

HP23--411/413

HP23--461/463

HP23--511/513

3/8 in.

(10mm)

3/4 in.

(19mm)

7/8 in.

(22mm)

HP23--211

HP23--261

5/16 in.

(8mm)

5/8 in.

(16mm)

L10--21

20 ft. -- 50 ft.

(3m -- 15.2m)

TABLE 1

REFRIGERANT LINE SET KITS

1/4 in.

(6mm)
HP23--141

1/2 in.

(12mm)
Field Fabricated

L10--41

20 ft. -- 50 ft.

(6.1m -- 15.2m)

3/8 in.

(10mm)

L10--65

30 ft. -- 50 ft.

(9.1m -- 15.2m)

HP23--651/653
1--1/8 in.

(29mm)

3/8 in.

(10mm)
Field Fabricated

NOTE-To obtain maximum efficiency, remove the

3/4� reduction from the L10-65 series line sets and the

flare fitting from the indoor coil. Then, make a sweat

connection using a 7/8� X 1-1/8� reducer bushing.

Sweat Connection Procedure

1-- End of refrigerant line must be cut square, free

from nicks or dents, deburred. Pipe must remain

round, do not pinch end of line. (I.D. and O.D.)

2-- The thermometer well (packaged separately and at-

tached to the liquid line) should be installed in the

liquid line close to the HP23 unit as shown in figure

5. Connect thermometer well male end to female

end of liquid valve. Take care to install thermometer

well so that the thermometer can be inserted and

read easily. Wrap a wet cloth around the liquid line

valve body and copper tube stub to protect from

heat damage during brazing. Wrap another wet

cloth underneath the liquid valve toprotect thebase

paint.

FIGURE 5

THERMOMETER WELL

(Field Installed)

PROTECT LIQUID LINE

VALVE WITH WET RAG

DURING BRAZING

THERMOMETER WELL

INSTALL THERMOMETER WELL SO THAT THERMOMETER

CAN BE INSERTED AND READ EASILY

LIQUID

LINE

VALVE

THERMOMETER WELL--MALE

LIQUID LINE--FEMALE

CONNECTION

3-- Quench the joint with water or a wet cloth to pre-

vent possible heat damage to valve core and open-

ing port.

REFRIGERANT METERING DEVICE

+3�� XQLWV DUH DSSOLFDEOH WR HLWKHU 5)& RU DQ H[SDQVLRQ

YDOYH V\VWHP� 6HH LQGRRU FRLO LQVWDOODWLRQ LQVWUXFWLRQV DQG

WKH /HQQR[ HQJLQHHULQJ KDQGERRN IRU DSSURYHG 5)&

DQG 7;9 PDWFK� �XSV DQG DSSOLFDWLRQ LQIRUPDWLRQ�

RFC Systems

+3�� XQLWV DUH VKLSSHG ZLWK HLWKHU DQ 5)& PHWHULQJ GH�

YLFH� 5)& EXOOHW LV LQVWDOOHG DV VKRZQ LQ ILJXUH �� 7DNH

FDUH QRW WR WZLVW FDS WXEHV ZKHQ ORRVHQLQJ VHDO QXW IURP

RULILFH ERG\� ,Q FDVHV RI QRQ� �WUDGLWLRQDO DSSOLFDWLRQV�

5)& EXOOHW VKLSSHGPD\ QRW EH DSSURSULDWH�5HIHU WR WKH

LQGRRU FRLO LQVWDOODWLRQ LQVWUXFWLRQV DQG WKH HQJLQHHU�

LQJ KDQGERRN IRU VSHFLILF RULILFH LQIRUPDWLRQ�

RFC INSTALLATION

DISTRIBUTOR

�BULLET�

ORIFICE

ORIFICE

BODY

SEAL

NUT

FIGURE 6

SWEAT

CONNECTION
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Expansion Valve Systems

([SDQVLRQ YDOYHV HTXLSSHG ZLWK HLWKHU k&KDWOLIIl RU IODUH

W\SH ILWWLQJV DUH DYDLODEOH IURP/HQQR[� 5HIHU WR WKH LQGRRU

FRLO LQVWDOODWLRQ LQVWUXFWLRQV RU WKH HQJLQHHULQJ KDQGERRN

IRU DSSOLFDEOH H[SDQVLRQ YDOYHV IRU XVH ZLWK VSHFLILF

PDWFK� �XSV� See table 3 for applicable check and ex-

pansion valve kits.

,03257$17

)DLOXUH WR UHPRYH 5)&ZKHQ LQVWDOOLQJ DQ H[SDQ�
VLRQ YDOYH WR WKH LQGRRU FRLO ZLOO UHVXOW LQ LPSURS�
HU RSHUDWLRQ DQG GDPDJH WR WKH V\VWHP�

7$%/( �

02'(/ .,7 180%(5

+3��� ����

+3��� ��������

+3��� ������������

+3��� ����

+3��� ����

/%� ������%-

/%� ������%*

/%� ������%(

/%� ������%)

/%� ������%+

,1'225 &+(&. $1' (;3$16,21 9$/9( .,76

0$1,)2/' *$8*( 6(7

$ PDQLIROG JDXJH VHW HTXLSSHG ZLWK kORZ ORVVl KRVHV

VKRXOG EH XVHG ZKHQ FKHFNLQJ XQLW FKDUJH� $ PDQLIROG

JDXJH VHW ZLWK DQ\WKLQJ RWKHU WKDQ kORZ ORVVl KRVH

VKRXOG QRW EH XVHG� 6HH ILJXUH � IRU PDQLIROG JDXJH FRQ�

QHFWLRQV�

FIGURE 7

HP23 COOLING CYCLE (SHOWING MANIFOLD GAUGE CONNECTIONS)

OUTDOOR

COIL

DEFROST THERMOSTAT

EXPANSION VALVE

FILTER / DRIER

WITH INTERNAL CHECK VALVE

STRAINER

TO
R--22

DRUM

LOW

PRESSURE

HIGH

PRESSURE

COMPRESSOR

REVERSING VALVE

VAPOR

LINE

VALVE

MUFFLER

CHECK

VALVE

NOTE -- ARROWS INDICATE DIRECTION OF REFRIGERANT FLOW

SERVICE

PORT

SUCTION

EXPANSION

VALVE

INDOOR UNIT

OUTDOOR UNIT

LIQUID LINE

SERVICE

PORT

GAUGE MANIFOLD

INDOOR

COIL

THERMOMETER

WELL

INTERNAL

COMPRESSOR

LIMIT

/,48,' 	 9$325 /,1( 6(59,&( 9$/9(6

The liquid line and vapor line service valves and

gauge ports are accessible by removing the compres-

sor access cover. Full service liquid and vapor line

valves are used.See figures 8 and 9. The service ports

are used for leak testing, evacuating, charging and

checking charge.

,03257$17

6HUYLFH YDOYHV DUH FORVHG WR WKH KHDW SXPS XQLW
DQG RSHQ WR OLQH VHW FRQQHFWLRQV� 'R QRW RSHQ
XQWLO UHIULJHUDQW OLQHV KDYH EHHQ OHDN WHVWHG DQG
HYDFXDWHG� $OO SUHFDXWLRQV VKRXOG EH H[HUFLVHG
LQ NHHSLQJ WKH V\VWHP IUHH IURP GLUW� PRLVWXUH
DQG DLU�
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Liquid Line Service Valve ( Figure 8)

The valve is equipped with a service port. There is no

schrader valve installed in the liquid line service port. A

service port cap is supplied to seal off the port.

The liquid line service valve is a front and back seating

valve. When the valve is backseated the service port is

not pressurized. The service port cap can be removed

and gauge connections can be made.

To Access Service Port:

1-- Remove the stem cap. Use a service wrench to

make sure the service valve is backseated.

FIGURE 8

KNIFE EDGE SEAL

STEM CAP

VALVE
BACKSEATED

INLET
(FROM OUTDOOR COIL)

OUTLET
(TO INDOOR COIL)

SERVICE PORT
CLOSED TO LINE SET

AND UNIT
(NO PRESSURE)

SERVICE PORT CAP

TO OUTDOOR UNIT
(COIL)

TO LINE SET

STEM CAP

KNIFE EDGE
SEAL

VALVE FRONT
SEATED

TO LINE SET

SERVICE PORT OPEN
TO LINE SET
AND CLOSED
TO UNIT

TO OUTDOOR
UNIT (COIL)

LIQUID LINE SERVICE VALVE

IMPORTANT

A schrader valve is not provided on the liquid line service port.
Valve must be backseated to turn off pressure to service port.

VALVE STEM
USE SERVICE
WRENCH

VALVE STEM
USE SERVICE WRENCH

CAUTION

The service port cap is used to seal the liquid
line service valve. A schrader valve is not
provided. Access to service port requires
backseating the service valve to isolate the
service port from the system. Failure to do so
will cause refrigerant leakage.

2-- Remove service port cap and connect high pres-

sure gauge to service port.

3-- Using service wrench, open valve stem (one turn

clockwise) from backseated position.

4-- When finished using port, backseat stem with ser-

vice wrench. Tighten firmly.

5-- Replace service port and stem cap. Tighten finger

tight, then tighten an additional 1/6 turn.

To Close Off Service Port:

1-- Using service wrench, backseat valve by turning

stem counterclockwise. Tighten firmly.

To Open Liquid Line Service Valve:

1-- Remove the stem cap with an adjustable wrench.

2-- Using service wrench, backseat valve by turning

stem counterclockwise until backseated. Tighten

firmly.

3-- Replace stem cap, finger tighten then tighten an

additional 1/6 turn.

To Close Liquid Line Service Valve:

1-- Remove the stem cap with an adjustable wrench.

2-- Turn the stem in clockwisewith a service wrench to

front seat the valve. Tighten firmly.

3-- Replace stem cap, finger tighten then tighten an

additional 1/6 turn.

Vapor Line Service Valve ( Figure 9)

The 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.

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. Tighten finger tight, then anadditional 1/6 turn.

To Open Vapor Line Service Valve:

1-- Remove stem cap with an adjustable wrench.

2-- Using service wrench and 5/16� hex head exten-
sion back the stem out counterclockwise until the
valve stem just touches the retaining ring.
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VAPOR LINE SERVICE VALVE (VALVE OPEN)

FIGURE 9

SCHRADER VALVE

SERVICE PORT

SERVICE PORT

CAP

STEM CAP

SNAP RING
INSERT HEX

WRENCH HERE

VAPOR LINE SERVICE VALVE (VALVE CLOSED)

INLET
(FROM INDOOR COIL)

OUTLET (TO

COMPRESSOR)

KNIFE EDGE

SEAL

SCHRADER VALVE OPEN

TO LINE SET WHEN

VALVE IS CLOSED

(FRONT SEATED)

SERVICE PORT

SERVICE PORT

CAP
(VALVE FRONT

SEATED)

SNAP RING

STEM

CAP

OUTLET
(TO COMPRESSOR)

KNIFE EDGE SEAL

INLET
(FROM INDOOR COIL)

INSERT HEX

WRENCH HERE

Do not attempt to backseat this valve. Attempts to
backseat this valvewill cause snap ring to explode
from valve body under pressure of refrigerant.
Personal injury and unit damage will result.

DANGER

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

To Close Vapor Line Service Valve:

1-- Remove stem cap with an adjustable wrench.

2-- Using service wrench and 5/16� hex head exten-
sion, turn stem clockwise to seat the valve. Tight-
en firmly.

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

/($. 7(67,1*

After the line set has been connected to the indoor

and outdoor units, the line set connections and in-

door unit must be checked for leaks.

WARNING

Neveruseoxygen topressurize refrigerationor air
conditioning system.Oxygenwill explodeon con-
tact with oil and could cause personal injury.
When using high pressure gas such as nitrogen or
CO2 for this purpose, be sure to use a regulator
that can control the pressure down to 1 or 2 psig.

Using an Electronic Leak Detector or Halide

1-- Connect a cylinder of nitrogen with a pressure reg-

ulating valve to the center port of the manifold

gauge set.

2-- Connect the high pressure hose of the manifold

gauge set to the service port of the vapor valve.

(Normally, the high pressure hose is connected to

the liquid line port, however, connecting it to the

vapor port better protects themanifold gauge set

from high pressure damage.)

3-- With bothmanifold valves closed, open the valve

on the R22 bottle (vapor only).

4-- Open the high pressure side of themanifold to al-

low R22 into the line set and indoor unit. Weigh in

a trace amount of R22. (A trace amount is a maxi-

mum of 2 ounces or 3 pounds pressure.) Close

the valve on the R22 bottle and the valve on the

high pressure side of themanifold gauge set. Dis-

connect R22 bottle.

5-- Adjust nitrogen pressure to 150 psig. Open the

valve on the high side of the manifold gauge set

which will pressurize line set and indoor unit.

6-- After a short period of time, open a refrigerant

port to make sure the refrigerant added is ade-

quate to be detected. (Amounts of refrigerant will

vary with line lengths.) Check all joints for leaks.

Purge nitrogen and R22 mixture. Correct any

leaks and recheck.
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Evacuating the system of non--condensables is criti-

cal for proper operation of the unit. Non--condens-

ables are defined as any gas that will not condense

under temperatures and pressures present during

operation of an air conditioning system. Non--con-

densables such as water vapor, combine with refrig-

erant to produce substances that corrode copper pip-

ing and compressor parts.

�� � &RQQHFW PDQLIROG JDXJH VHW WR WKH VHUYLFH YDOYH

SRUWV DV IROORZV� ORZ SUHVVXUH JDXJH WR YDSRU OLQH

VHUYLFH YDOYH� KLJK SUHVVXUH JDXJH WR OLTXLG OLQH VHU�

YLFH YDOYH�

2-- Connect the vacuum pump (with vacuum gauge)

to the center port of the manifold gauge set.

3-- Open both manifold valves and start vacuum

pump.

4-- Evacuate the line set and indoor unit to an abso-

lute pressure of 23mm of mercury or approxi-

mately 1 inch of mercury. During the early stages

of evacuation, it is desirable to close themanifold

gauge valve at least once to determine if there is a

rapid rise in absolute pressure. A rapid rise in

pressure indicates a relatively large leak. If this oc-

curs, the leak testingproceduremust be repeated.

NOTE -- The term absolute pressuremeans the to-

tal actual pressure within a given volume or sys-

tem, above the absolute zero of pressure. Abso-

lute pressure in a vacuum is equal to atmospheric

pressure minus vacuum pressure.

5-- When the absolute pressure reaches 23mm of

mercury, close the manifold gauge valves, turn

off the vacuum pump and disconnect the man-

ifold gauge center port hose from vacuumpump.

Attach themanifold center port hose to anitrogen

cylinder with pressure regulator set to 150 psig

and purge the hose. Open the manifold gauge

valves to break the vacuum in the line set and in-

door unit. Close the manifold gauge valves.

CAUTION

Danger of Equipment Damage.
Avoid deep vacuum operation. Do not use com-
pressors to evacuate a system.
Extremely low vacuums can cause internal arc-
ing and compressor failure.
Damage caused by deep vacuum operation will
void warranty.

6-- Shut off the nitrogen cylinder and remove the

manifold gauge hose from the cylinder. Open the

manifold gauge valves to release the nitrogen

from the line set and indoor unit.

7-- Reconnect the manifold gauge to the vacuum

pump, turn thepumponandcontinue toevacuate

the line set and indoor unit until theabsolutepres-

sure does not rise above5mmofmercurywithin a

20 minute period after shutting off the vacuum

pump and closing the manifold gauge valves.

8-- Depending on the equipment used to determine

the vacuum level, the following units are equiva-

lent to absolute pressure of 5mm of mercury:

5000 microns; 754 millimeters of mercury vacu-

um pressure; or 29.7 inches of mercury vacuum

pressure.

9-- When the absolute pressure requirement above

has been met, disconnect the manifold hose from

the vacuum pump and connect it to an upright

bottle of R22 refrigerant. Open themanifold gauge

valves to break the vacuum in the line set and in-

door unit. Close manifold gauge valves and shut

off R22 bottle and remove manifold gauge set.

67$57��83

IMPORTANT

Crankcase heater should be energized 24 hours
before unit start--up to prevent compressor dam-
age as a result of slugging.

1- Rotate fan to check for frozenbearings or binding.

2- Inspect all factory and field-installed wiring for

loose connections.

3- Open liquid line and vapor line service valves

(counterclockwise) to release refrigerant charge

(contained in heat pump unit) into the system.

4- Replace stem caps and secure finger tight, then

tighten an additional (1/6) one--sixth of a turn.

5- Check voltage supply at the disconnect switch.

The voltagemust bewithin the range listedon the

unit nameplate. If not, do not start the equipment

until the power company has been consulted and

the voltage condition has been corrected.

6- Set the thermostat for a cooling demand, turn on

power to indoor blower coil and close heat pump

unit disconnect to start unit.

7- Recheck unit voltage with unit running. Power

must be within range shown on unit nameplate.

Check amperagedrawof unit. Refer to unit name-

plate for correct running amps.

&+$5*,1* &216,'(5$7,216

The unit is factory charged with the amount of R-22

refrigerant indicated on the unit rating plate. This

charge is based on a matching indoor coil and out-

door coil with a 20 foot (6096 mm) line set. For vary-

ing lengths of line set, refer to table 2 for refrigerant

charge adjustment.
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Liquid Line
Set Diameter

Ozs. per 5 ft. (ml per mm) adjust

from 20 ft. (6096 mm) line set*

1/4 in.
(6mm)

1 ounce per 5 ft.
(30ml per 1524 mm)

3/8 in.

(10mm)

5/16 in.
(8mm)

2 ounce per 5 ft.
(60ml per 1524 mm)

3 ounce per 5 ft.
(90ml per 1524 mm)

*If line length is greater than 20 feet (6096mm), add this amount.
If line length is less than 20 feet (6096mm), subtract this amount.

TABLE 2

If the system is void of refrigerant, the recommended

andmost accuratemethodof charging is toweigh the

refrigerant into the unit according to the total amount

shown on the unit nameplate. This may be done after

any leaks have been repaired. If weighing facilities

are not available or if unit is just low on charge, use

one of the procedures outlined.

Charging a heat pump is recommended duringwarm

weather. However, applications arise in which charg-

ingmust occur in the coldermonths.Theway the unit

is charged depends on the unit�s refrigerantmetering

device and the outdoor ambient temperature.

For RFC systems,weighing in the charge and Subcool-

ing are two acceptablemeans of charging under certain

conditions. For installations of anRFC systemwhere the

outdoor ambient is less than 60EF, weighing in the

charge is the best method. However, in installations

where the outdoor ambient is 60EF or above, subcool-

ing is the best method.

The Subcooling and the Approach methods are the

two recommended procedures for charging the HP23

using an expansion valve system for refrigerant me-

tering. The difference between the two involves the

outdoor ambient temperature. For expansion valve

systems where the outdoor ambient temperature is

60EF or above, the Approach method must be used.

For expansion valve systems where the outdoor am-

bient temperature is below 60EF, the subcooling

method should be used.

Before charging the unit, follow the procedure below

to determine: the liquid line temperature and the out-

door ambient temperature.

1-- Connectmanifold gaugeset to servicevalves: low

pressure gauge to vapor valve service port; high

pressure gauge to liquid valve service port. Con-

nect the centermanifold hose to an upright bottle

of R22. Close manifold gauge set valves.

2-- Set the room thermostat to call for heat. This will

create the necessary load for properly charging

the system in the cooling cycle.

3-- Fill the thermometer well with mineral oil.

4-- Record the outdoor ambient temperature. For

greater accuracy, use the same thermometer to

measure liquid temperature.

5-- When thermostat demand has been satisfied,

switch to cooling mode with a set point of 68EF.

When pressures have stabilized, place the ther-

mometer in thermometer well and record the liq-

uid line temperature.

6-- The outdoor temperature will determine which

charging method to use. Proceed with the ap-

propriate charging procedure below.

NOTE--The model number �410� refers to both 411

(single--phase) and 413 (three--phase) units. The

same applies for 460 (461/463), 510 (511/513) and 650

(651/653) units.

&+$5*,1* )25 5)& 6<67(06

Weighing in the Charge Method

RFC Systems, < 60EF Outdoor Temp

�� � 5HFRYHU WKH UHIULJHUDQW IURP WKH XQLW�

�� � &RQGXFW D OHDN FKHFN� WKHQ HYDFXDWH DV SUHYLRXVO\

RXWOLQHG�

�� � :HLJK LQ WKH IDFWRU\ FKDUJHDV VKRZQRQ WKHRXWGRRU

XQLW
V UDWLQJ SODWH�

The Subcooling Method

RFC Systems, > 60EF Outdoor Temp

�� � :LWK WKH PDQLIROG JDXJH KRVH VWLOO RQ WKH OLTXLG VHU�

YLFH SRUW DQG WKH XQLW RSHUDWLQJ VWDEO\� UHFRUG WKH OLT�

XLG OLQH WHPSHUDWXUH�

�� � $W WKH VDPH WLPH� UHFRUG WKH OLTXLG OLQH SUHVVXUH

UHDGLQJ�

�� � 8VLQJ D WHPSHUDWXUH�SUHVVXUH FKDUW IRU 5��� GHWHU�

PLQH WKH VDWXUDWLRQ WHPSHUDWXUH IRU WKH OLTXLG OLQH

SUHVVXUH UHDGLQJ�

�� � 6XEWUDFW WKH OLTXLG OLQH WHPSHUDWXUH IURP WKH VDWXUD�

WLRQ WHPSHUDWXUH �DFFRUGLQJ WR WKH FKDUW� WR GHWHU�

PLQH VXEFRROLQJ� �/LTXLG OLQH WHPSHUDWXUH � � 6DWX�

UDWLRQ WHPSHUDWXUH  6XEFRROLQJ�

�� � &RPSDUH WKH VXEFRROLQJ YDOXH ZLWK WKRVH LQ WDEOH ��

,I VXEFRROLQJ LV JUHDWHU WKDQ VKRZQ� VRPH UHIULJHUDQW

PXVW EH UHFRYHUHG� ,I VXEFRROLQJ LV OHVV WKDQ VKRZQ�

VRPH UHIULJHUDQW PXVW EH DGGHG�

Outdoor

Unit

Indoor

Unit
Ambient Temperatures _F

65 75 85 95 105 115

HP23--141

HP23--211

HP23--261

HP23--410 CB/CBH19--41

CB/CBH19--26

CB/CBH19--21

CB/CBH19--21

Subcooling at Various

CB/CBH19--31

CB/CBH19--41

HP23--311

HP23--460

TABLE 3
SUBCOOLING METHOD--RFCIII Systems

5

13

12

12

17

11

5

13

12

12

15

10

4

13

11

10

14

7

1

12

9

8

11

6

0

6

7

6

8

4

0

4

5

4

5

2

CB19--51HP23--510 11 10 8 7 5 2

CB/CBH19--41HP23--410CDN 13 12 10 8 6 3

&+$5*,1* )25 7;9 6<67(06
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The Subcooling Method

TXV Systems, < 60EF Outdoor Temp

Because the outdoor ambient temperature is below

60EF, airflow over the outdoor coil will need to be re-

duced to drive up the liquid line pressure to a range of

200 -- 250 psig. To do this block off the outdoor coil

with cardboard or a plastic sheet.

BLOCKING OUTDOOR COIL

CARDBOARD OR

PLASTIC SHEET

OUTDOOR COIL SHOULD

BE BLOCKED ONE SIDE

AT A TIME WITH CARD--

BOARD OR PLASTIC

SHEET UNTIL PROPER

TESTING PRESSURES

ARE REACHED.

FIGURE 8

1-- Remove the cap from the liquid line service valve

stem and turn the stem clockwise 1/4 to 1/2 turn.

This will open the service port. Exercise caution--

the service port is not equippedwith a valve core.

2-- With the manifold gauge hose still on the liquid

service port and theunit operating, read the liquid

line pressure.

3-- If the pressure is too low, block the airflow

through the outdoor coil until the liquid line pres-

sure stabilizes in a rangeof 200 to 250psig. At that

time, record the liquid line temperature and the

liquid line pressure reading.

4-- Using a temperature/pressure chart for R22, de-

termine the saturation temperature for the liquid

line pressure reading.

5-- Subtract the liquid line temperature from the sat-

uration temperature (according to the chart) to

determineSubcooling. (Liquid line temperature --

Saturation temperature = Subcooiling)

6-- Compare theSubcooling valuewith those in table

4. If Subcooling is greater than shown, refrigerant

must be reclaimed. If Subcooling is less than

shown, refrigerant must be added.

TABLE 4

SUBCOOLING TEMP. (EF)MODEL

HP23--211

HP23--410

HP23--460

4 + 2

HP23--311

HP23--261

HP23--141

HP23--510

HP23--650

SUBCOOLING METHOD--TXV Systems

9 + 2

13 + 2

9 + 2

9 + 2

8 + 2

6 + 2

7 + 2

HP23--410CDN 13 + 2

The Approach Method

TXV Systems, > 60EF Outdoor Temp

+DYLQJ WDNHQ WKH RXWGRRU DPELHQW DQG OLTXLG OLQH WHPSHUD�

WXUH UHDGLQJV� VXEWUDFW WKH RXWGRRU DPELHQW WHPSHUDWXUH

IURP WKH OLTXLG OLQH WHPSHUDWXUH WR GHWHUPLQH WKH $S�

SURDFK WHPSHUDWXUH� �/LTXLG OLQH E) � � 2XWGRRU $PELHQW

E)  $SSURDFK WHPSHUDWXUH� 7KH UHVXOWLQJ GLIIHUHQFH

�$SSURDFK WHPSHUDWXUH� VKRXOG DJUHH ZLWK WKH YDOXHV JLY�

HQ LQ WDEOH �� ,I QRW� DGG UHIULJHUDQW WR ORZHU WKH DSSURDFK

WHPSHUDWXUH RU UHFRYHU UHIULJHUDQW IURP WKH V\VWHP WR LQ�

FUHDVH WKH DSSURDFK WHPSHUDWXUH�

TABLE 5

HP23--211

HP23--410CDN

HP23--460

6

14

12

HP23--311/410

7HP23--261

5

HP23--141

HP23--510

HP23--650

11

7

11

APPROACH METHOD

MODEL NO.

APPROACH TEMPERATURE

LIQUID LINE E F

-- OUTDOOR AMBIENT E F

Note--For best results, the same thermometer should be used to
check both outdoor ambient and liquid temperatures.

6<67(0 23(5$7,21

Compressor Oil Charge

Refer to Lennox Cooling Service Handbook for cor-

rect procedure to check and add compressor oil. Heat

pumpgrademineral oil (brand and viscosity unspeci-

fied) should be used. See table 6.
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Filter Drier

The filter drier is equipped with an internal check

valve for correct refrigerant flow. See figure 7. If re-

placement is necessary, order another of like design

and capacity. A strainer in the liquid line gives addi-

tional protection.
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Crankcase Heater

,03257$17

&UDQNFDVH KHDWHU �ZKHQ SURYLGHG� VKRXOG EH
HQHUJL]HG EHIRUH VWDUW� �XS WR SUHYHQW FRPSUHV�
VRU GDPDJH DV D UHVXOW RI VOXJJLQJ�

Thermostat Operation

Some heat pump thermostats incorporate isolating

contacts and an emergency heat function (which in-

cludes an amber indicating light). The thermostat is

not included with the unit and must be purchased

separately.

Emergency Heat Function

Anemergencyheat function is designed into some ther-

mostats. This feature is applicable when isolation of

outdoor unit is requiredorwhenauxiliary electric heat is

staged by outdoor thermostats. When the room ther-

mostat is placed in the emergency heat position, the

outdoor unit control circuit is isolated from power and

field-provided relays bypass the outdoor thermostats.

An amber indicating light simultaneously comes on to

remind thehomeowner that he is operating in theemer-

gency heat mode.

Emergency heat is usually used during a heat pump

shutdown, but it should alsobeused followingapow-

er outage if power has been off for over an hour and

the outdoor temperature is below 50EF (10EC). Sys-

tem should be left in the emergency heat mode at

least six hours to allow the crankcaseheater sufficient

time to prevent compressor slugging.

Defrost System

The HP23 defrost system includes two components:

a defrost thermostat, and a defrost timer.

Defrost Thermostat

The defrost thermostat is mounted on the liquid line

between the check valve/drier and the distribu-

tor.When defrost thermostat senses 35EF (2EC) or

cooler, its contacts close and send a signal to the de-

frost timer for it to start the timing. It also terminates

defrost when the liquid line warms up to 70EF (21EC).

Defrost Timer

This control asks for a defrost every 60minutes after the

defrost thermostat closes. The timer will not allow a de-

frost to last formore than 14minutes. The defrost timer

can be field adjusted from a 60--minute to a 30-- or

90--minute defrost interval if warranted by climatic con-

ditions.

Timed Off Control

(International Units ONLY)

Five ton single phase units are factory equipped with

a timed off control which provides low voltage

protection and prevents compressor short cycling.

High Pressure Switch

(International Units ONLY)

The HP23 is factory--equipped with a manual reset

high pressure switch which is mounted on a valve

core in the line to allow for easy replacement.

0$,17(1$1&(

At the beginning of each heating or cooling season,

the system should be cleaned as follows:

Heat Pump Unit

1- Clean and inspect outdoor coil (may be flushed

with a water hose).

2- Outdoor unit fan motor is pre--lubricated and

sealed. Always relubricate motor according to

the instructions on the motor manufacturer�s

nameplate.

3- Visually inspect all connecting lines, joints and

coils for evidence of oil leaks.

4- Check all wiring for loose connections.

5- Check for correct voltage at unit (unit operating).

6- Check amp draw on heat pump fan motor.

Unit nameplate__________Actual__________.

7- Inspect drain holes in coil compartment base and

clean if necessary.

NOTE-If insufficient heating or cooling occurs, the

unit should be gauged and refrigerant charge should

be checked.

Indoor Coil

1- Clean coil if necessary.

2- Check connecting lines, joints and coil for evi-

dence of oil leaks.

3- Check condensate line and clean if necessary.

Indoor Unit

1- Clean or change filters.

2- Lennox blower motors are pre--lubricated and per-

manently sealed. No further lubrication is neces-

sary.

3- Adjust blower speed for cooling. The pressure

dropover the coil should bechecked todetermine

the correct blower CFM. Refer to the Lennox

Cooling Service Handbook for pressure drop

tables and procedures.

4- Check all wiring for loose connections.

5- Check for correct voltage at unit.

6- Check amp draw on blower motor.

Motor nameplate__________Actual__________.


