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REVERSING VALVE: The reversing valve body contains the slide valve, and a solenoid operated

pilot valve. All heat pump models discussed here, will energize the\teversing valve solenoid in the
heating mode.

* A 24-volt solenoid shifts the position ©
High pressure gas forces the slide valve to o

COOLING MODE:

*The solenoid coil is de-energized.

*High pressure discharge gas flows to the e
*Forces the valve slide to the same end as t
*Hot gas then flows to the outdoor coil.

HEATING MODE:

*The solenoid is energized.

*The pilot valve shifts and directs hig
pressure gas to the other side of the

*The slide is forced to the opposite enc
gas to the indoor coil.

*The system now heats instead of cool
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METERING DEVICE

FLOW CHECK PISTON

One heat pump metering device is the flowcheck piston. It has two functions.
*First, it acts as a refrigerant metering device controlling refrigerant flow into the evaporator.
*Second, it acts as an open check valve when refrigerant flows in the opposite direction.

When refrigerant enters the device from the liquid line, the piston seats and forces all refrigerant
through the center of the piston. It functions as a metering device controlling the amount of
refrigerant flow.

With flow in the opposite direction, pressure moves the piston off the seat and liquid refrigerant
flows around the piston.

THE FLOWCHECK PISTON: Motering Devices ___________ HEAT PUMP COMPONENTS
PRESSURE

[ et SRRSO BRI
B FLOWCHECK METERING DEVICES: Indoor & Outdoor HEAT PUMP COMPONENTS

ORIGINAL PISTON
" "' e | OWCHECK PISTON INSTALLED SIZE STAMPED
4 ON DISTRIBUTOR

BYPASSING

PISTON SHIFTS
DOWN TO LET FLOWING
REFRIGERANT THROUGH

FLOWCHECK PISTON DISASSEMBLED

-

"N,

WS =

METERING

PISTON SHIFTS
UP TO LET METERING .
REFRIGERANT THROUGH TEFLON SEAL PISTONIN NEOPREHE DISTRIBUTOR

DISTRIBUTOR SEAL

LMEETERL -
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METERING DEVICE

THERMOSTATIC EXPANSION VALVES (TXV):

Spriy Cheek Vlve

A thermostatic expansion valve is another refrigerant flow
control device. Most expansion valves are externally
equalized and have nonadjustable superheat settings.

*The external equalizer line connects the valve
the evaporating coil. Its poxpose is to allc

*Thermostatic expansion valves meter refr
evaporating coil to maintain an active ca
operating conditions. This improves heat p
Fixed orifice metering devices, like the flo
compromise system performance when operg
change.

*Refrigerant flows through a standa
direction. When using a thepatostatic expan
heat pump, a check valvé provides a path
flow around the valve in the reverse directio
can be either ball check valves or spring-loade

A number of Current thermostatic exf
incorporate an internal check valve.
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ACCU

SUCTION LINE ACCUMULATOR:

ACCUMULATOR AL ____HEAYT PUMP COMPONEN

*The suction line accumulator
holds liquid refrigerant and S ON 3y
controls its return to the

compressor. It is in the suction line

between the reversing valve and _,,' |
COMPressor. PICKS UP/_\ N

VAPOR I REFRIGERANT

«Accumulators are on most heat o DUMPS IN
pumps using reciprocating
compressors. They may be used on
scroll compressor models. The
internal design on the accumulator
controls refrigerant liquid and
refrigerant oil return to the
compressor.



MUFFLERS: The discharge muffler is
located in the discharge line between the
compressor and the reversing valve. It
reduces refrigerant pulsations from the
line for quieter operation.

Be aware that some heat pumps have high
pressure switches attached at the muffler.

MUFFLER WITH THE HIGH
PRESSURE SWITCH ATTACHED

R UNIT: Discharge Muffl/ L

COMPRESSOR DISCHAS )
COM/RESSOR ’ ‘ L [
““ /"~n e

CHARGE MUFFLER

REVERSING VALV

NOTE: During the heating cycle, compressor
discharge pulsations can sometimes be heard from
the hot gas tubing within the walls of the building.
Heat pumps are equipped with a discharge muffler
to dampen these pulsations. An adjustable muffler
may be required if pulsations are severe.

THIS ISNOT AFILTER DRIER. DO NOT
REPLACE THIS CONPONENT WITH A
FILTR DRIER. DOING SO WILL
ADVERSELY AFFECT UNIT
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THINGS TO CONSIDER BEFOREsﬁIIGGR(i.“lw ['hleJ Ella_r]gej

CHECKING REFRIGERANT CHARGE - Charge for all systems should be

checked against the charging chart inside the access panel cover. Select the
proper chart using appropriate outdoor unit/indoor coil model combinations.
Before using any of the charts, the indoor conditions must be within 2 degrees (2

degrees wet bulb if cooling) of desired comfort conditions, and system must be

run until operating conditions stabilize (15 to 30 min.). If the unit is in the heating
mode and frost has formed on the outdoor coil, the unit should be run through a

defrost cycle before checking the charge. Caution: Do not operate the compressor

without charge in system. Addition of R-22 will raise pressures (Vapor, liquid and

discharge) and lower Vapor temperature. Caution: If addition of R-22 raises both

Vapor pressure and temperature, unit is overcharged.
Page 12



CHIREIIG R SIDER HENRT
CHARGING BY SUPERHEAT (HEATING OR COOLING) - superheat charging

method is used for charging systems in the cooling mode when a flow check piston is used on the indoor
coil. Superheat is also used in the heating mode when a flow check piston is used on the outdoor coil

and the outdoor temperature is above 42 degrees. Pressure readings and charging is accomplished using

the service port located between the reversing valve and accumulator, This service port provides vapor

pressure in both the heating and cooling modes. Vapor temperature readings must be taken on the vapor

line going from the accumulator to the compressor. A remote temperature indicator is most convenient. If

this is not available a thermometer properly located and insulated (clamped to the Suction Line between
the Compressor and the Accumulator) can be used. Measure and record the three values required

(Outdoor Temperature, Vapor Pressure at the Accumulator and Temperature of the Suction Line). Find the

. . . . . . Seepagel5& 16
intersection of Vapor line pressure and outdoor ambient on the appropriate chart. The Vapor lin€ ¢, iotting

temperatures
temperature should approximate the intersected value on the chart. The most likely causes for the

intersection of Vapor pressure and ambient temperature in the open areato (left) or (right) of the table

values are : (Left) Low charge, or Low air flow (indoor-cooling) (outdoor-heating) (Right): Overcharge or

low airflow (indoor-heating) (outdoor-cooling). Page 13



MODEL OUTDOOR UNIT 10SEER-018 MODELINDOOR UNIT/COIL 2433A

Indoor Ambient Deg. F| Fm
TOTALSYSTEMCHARGE 6202 WITH2SFL /40D, UQUIDUNE  |memtiont orocirgo oo, s =
. . Ll ﬂ ADmb‘I‘?“t Disclharge Press. AL | ey
eg. N g
Super Heaft Chargling Methed Serviee Valve (L6) | o
Vapor Pressure at Vapor Service Port (Between Reversing Valve and Accumulator) 37 182 208 234 | 23
Outdoor
. 42| 44 | 46 | 48 |50 | 52 |54 |56 | 58| 60| 62 | 64 | 66 |68 | 70 |72 | 74 |76 |78 | 80 | 82
Ambient h 32 | 170 196 | 222 | 21
Deg.F .
Vapor Line Temperature at Compressor Degrees F.
27 | 158 184 | 210 | 19
|05+ 39| 42| 42| 43| 45 |46 | 47 | 49| 50 | B
. 105 42 | 43 | 45| 46 | 47 |49 | 50 | 51 | 53| 54 a 29 | 147 173 | 200 | 17
100 EADD ERRIGERANT 46 |47 [ 49| 50 | 51| 53 | 54 | 55 | 57 | 58
5 ) A -
: 95 49 | 51| 52| 54| 55 |56 | 58|59 | 60 |62 | 63 t 17 137 163 | 190 | 15
90 51 |52 |54 | 55| 57| 58 | 59| 61 | 62 |63 |65
85 56 | 58 | 59 | 61| 62| 64| 65| 66|67 |69 | 70
. o 12 | 129 155 | 182 | 13
“| 80 61 | 63| 64|66 |67[69|70 |71 |72 |74
&» | 75 63 | 64 | 66|67 |69 70| 71| 72 | 74| 76 m . 123 o | 176 | 10
a8 |70 65 |67 | 68| 70 | 71 | 73 | 74|76 | 77 | 78
65 67 | 68 | 70| 71 |73 |74 |76 | 77 |79 | 80 o
! 2 118 144 170 8
: 62 55 | 56 | 58| 59 | 61 | 62 | 64 d
£ |57 49 | 51 |52 | 54|55 |57 | s8 i REMOVE REFRIGERANT | : -3 | 114 | 140 | 166 6
ooy |52 43| 45 | 47 |48 |50 | 51 | 53 e
: 47 36| 38 39|41 [43 |44 |46 -8 110 136 163 4
® |42 [30]32|34 |[35] 37|39 |40
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MODEL OUTDOOR UNIT 10 SEER-018 MODELINDOOR UNIT/COIL 2453

Indoor Ambient Deg. F|

Tt
TOTALSYSTEMGHARGE 620Z WITH2SFL /40D, UQUIDLINE  |=rbiont| piciire pros, ¢ =™
ﬂ ADmb‘I‘?“t Dischange Press. A% | jr
eg. -
Super Heat @h@ﬁ@ﬁ@@@[ﬁd Servioe Valg (L&) | 6t
Vapor Pressure at Vapor Service Port (Between Reversing Valve and Accumulator) 37 182 208 234 | 23
Outdoor
o 42| 44 | 46 | 48 | 50 | 52 | 54 | 56 60| 62 | 64 | 66 |68 | 70 |72 | 74
Ambient h 32 | 170 196 | 222 | 21
Deg.F .
Vapor Line Temperature at Compressor Degrees F.
27 | 158 184 | 210 | 19
P 105+ 39| 42| 42 | 43| 45 e
P Bl Il B I a 22 | 147 | 173 | 200 | 17
| : ADD REERIGERANT | : S T T el
‘ * 52| 541 95 |56 | %8 t 17 | 137 | 163 | 190 | 15
7 55 | 57| 58 59 | 61
. 12 | 129 155 | 182 | 13
& 80 61 63 | 64| 66 | 6769 |70 71 72
a» | 75 63 |64 | 66| 67|69 70| 7172 | 74| 76
m| ;| 13| 19|17 | 10
B 70 65 (67 |68 | 70 | 70 | 73| 74|76 | 77 | 78
£ | 65 67 [ 68 | 70|71 |73 |74 |76 [ 77|79 | 80 o
2 | 118 144 | 170 8
: 62 55 56 | 58 | 59 | 61 62 | 64 d
= t oF : .
e |57 20 | 51| 52 |sa |55 |57 | 56 i REMOVE REFRIGERANT | : 3 | 114 | 140 | 166 6
52 43 | 45 | 47 | 48 50 | 51 53 e
Z 47 36| 38 (39|41 [43 | 44 |46 -8 110 136 | 163 | 4
o |42 30|32 34 | 3|37 [39 | 40
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MODEL OUTDOOR UNIT 10 SEER-018 MODEL INDOOR UNIT/GOIL 2493A Indoor Ambient Deg.  fgg
TOTALSYSTEMOHARGE 6202 WITH2SFT, 1/4'0D. UQUIDLINE  |mresicm gt oo, =
. . Ll ﬂ ADmb‘I‘?“t Disclharge Press. AL | ey
eg. S g
Super Meat Charging Method Servee Velve (LE:) |
( Vapor Pressure alt Vapor Service Port (Between Reversing Valve and Accumulator) 37 182 208 234 | 23
Outdoor f
Ambient 44 | 46 | 48 \50 ’52 56 | 58| 60| 62 | 64 | 66 |68 | 70 |72 |74 |76 |78 | 80| 82
Deg.F t B | 2| 70| 196|222 |2
eg. .
Vapor Line Temperature@t Compressop Degrees F.
A 27 | 158 184 | 210 | 19
p 105+ 39| 42| 42 | 43| 45 | 46| 47 | 49| 50 | (E
i 105 / 42 |43 (45| 46 | 47 |49 |50 | 51|53 54 22 | 147 173 | 200 | 17
100 - 46 | 47 | 49| 50 | 51| 53 | 54| 55 |57 | 58 a
O —PBb
. 95 E REFRIGERA 49 | 51|52 | 54| 55 | 56 | 58 |59 | 60 |62 | 63 t 17 | 137 163 | 190 | 15
- | % / 51|52 |54 |55 57| 58 | 59|61 |62]63 |65
85 7€ 58 59 | 61| 62|64 65| 66|67 [69 | 70 1 | 129 155 | 182 | 13
= /3
Vil g / 61 | 63| 64|66 | 67|69 |70 |71 |72 |74
o |75 9[ 64 | 66| 67|69 70| 71| 72 |74 | 76 m | .. o | 196 | 10
a8 | 70 /67 68 | 70 | 71 | 73 | 74|76 | 77 | 78
&> | 65 67 70|71 |73 |74 |76 | 77 |79 | 80 o
T AEE S EEEEEEEEEEEENEEEEEEEENRER] 2 118 144 170 8
P . .
- |62 55 58|59 [ 61 [ 62| 64 : REMQVE E d
4 N _ .
= |57 49 51 54 | 55 | 57 | 58 : REFRIGERANT] : -3 | 114 | 140 | 166 6
52 43 45 47 50 51 53 :---------------- -----------: e
-
= L& 36| 38 |39 |41f] 43 46 -8 110 136 | 163 4
-
Y g
Outside Temp. Temperature at Page 16
Compressor




S THE DISEMRAE pRECIRE

DISCHARGE PRESURE CHECK (HEATING) =In the heating mode with

the outdoor temperature below 42 degrees , units using a flow check piston on the outdoor
coil can only be accurately charged using the weight method. At low outdoor temperatures,
the accumulator holds refrigerant and adjusting the charge will change the liquid level in

the accumulator with no apparent change in the system. Discharge pressure may be used

only to verify system charge. The service port on the vapor service valve (large valve) is

used for this purpose. Measure and record the three values required. (outdoor ambient,

indoor ambient and discharge pressure at the large service valve, also note the temperature

across the coil). Find the intersection of the outdoor ambient and indoor temperature on

the appropriate chart. The discharge pressure should approximate the intersect value on

the chart. (see the next page #18) Page 17



018 MODELINDOOR UNIT/COIL 2453
MODEL OUTDOOR UNIT 10 SEER-0 .
2 2 1 Outdoor 60 80 m
TOTALSYSTEM CHARGE 6202 WITHZOFL UA'0.D. UQUIDUNE  jmccicnd procffiie. ¢ |
eg. R @
Super Heat Charging NMethod Servigalidlie (L) | e
Vapor Pressure at Vapor Sexvice Port (Between Reversing Valve and Accumulator) # 37 | 182 234 | 23
Outdoor
. 42( 44 |46 | 48 | 50 | 52 (54 |56 | 58| 60| 62 | 64 | 66 |68 | 70 |72 |74 |76 |78 | 80 | 82
Ambient h 32 | 170 222 | 21
Deg.F .
Vapor Line Temperature at Compressor Degrees F.
27 | 158 210 | 19
105+ 39 (42| 42| 43| 45 |46 | 47 | 49| 50 | @@
.
105 42|43 | 45| 46 | 47 | 49 |50 | 51 | 53| 54
> 22 147 200 | 17
100 46 | 47 | 49| 50 | 51| 53 | 54| 55 |57 | 58 a
C 8.
. 95 49 | 51| 52| 54| 55|56 | 58 |59 | 60 |62 | 63 t 17 | 137 190 | 15
90 51 |52 |54 | 55| 57| 58 | 59|61 62|63 |65
85 56 |58 |59 | 61| 62| 64| 65| 66|67 [69 | 70 ‘
|‘> -
ViR g 61 | 63| 64| 66| 67|69 |70 |71 |72 |74
&» |75 63 | 64 [ 66| 67|69 |70 71| 72 | 74|76 m . 123 149 | 176 10
@i | 70 65 |67 | 68 | 70 |71 | 73| 74| 76| 77 | 78
&> | 65 67 | 68 | 70|71 |73 [ 74 [76 |77 |79 | 80 s
2 118 144 170 8
V]
e |62 55 | 56 | 58| 59 |61 | 62 | 64 d
L _J
£ |57 49 | 51 [ 52 |54 | 55 | 57 | 58 -3 114 140 166 6
o | 52 43| 45 | 47 [48 [50 | 51 | 53 e
o
o LY 36| 38 |39 | 41 |43 | 44 |46 -8 110 136 | 163 4
© |42 |30|32|3 |as|a7 |20 |40
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TN BY MmN

CHARCGING WEILGHT = For a new installation, evacuation of interconnecting

tubing and indoor coil is adequate; otherwise, evacuate the entire system. Use the system
charge shown on the charging chart for the approiate outdoor unit/indoor coil model
combination. Note the chart value includes charge required for 25 feet of standard size
interconnecting liquid line. Calculate actual charge required with installed liquid line size
and length using: (1/4” 0O.D. =.3 oz./ft), (5/16”0.D. = .4 oz,/ft.) (3/8” O.D.=.6 oz./ft.)

(1/2” 0.D. =1.2 oz./ft.). With an accurate scale (+/- 10z.) or volumetric charging device,
adjust charge difference between that shown on the unit data plate and that calculated for
the new system installation. If the entire system has been evacuated, add the total calculated

charge.
J Page 19






GPPERATION LOW EVARORATQR HEAT LOAD

SYMPTOMS
*SUCTION LOW
SUPER HEAT LOW
-LIQUID COULD BE IN
SUCTION LINE
*CONDENSER STARVED
REVERSING VALVE *EVERYTHING IS LOW

COOLING POSITION

CAUSES

LOW AIR FLOW
*DIRTY INDOOR COIL
DIRTY FILTER
DUCT PROBLEM

RZ=r 20=40C0

OUTDOOR
METERING
DEVICEl

INDOOR
ETERING
DEVICE

CLOSED
INDOOR CHECK

OPEN

OUTDOOR BASIC HEAT

CHECK VALVE

PUMP CIRCUIT
COOLING
MODE OF
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COOLING MODE OF
OPPERATION H I[ﬁ

HIEVARQRATIOR HEATFIOAD)

CAUSES SYMPTOMS

*HIGH AIR FLOW *SUCTION HIGH
*INFILTRATION AIR *SUPER HEAT HIGH
UNDERSIZED UNIT *EVAPORATOR IS LOOKING
‘NEW START-UP FOR MORE REFRIGERANT
*OUTDOOR TEMP. ABOVE DESIGN BUT SYSTEM IS FULLY

CHARGED

REVERSING VALVE

cooLing posiToneHIGH DISCHARGE GAS TEMP.

-

OUTDOOR BASIC HEAT

NZ=-r N"IMI

|L_5—|4—| RO

OUTDOOR
METERING
DEVICE l

INDOOR
METERING

CLOSED
INDOOR CHECK

OPEN

CHECK VALVE

PUMP CIRCUIT
COOLING
MODE OF
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G yNDERGHARGED SYSTEN

CAUSES SYMPTOMS
LEAK NOT ENOUEGH  SUCTION LOW
EFTN@GERNT sSUPER HEAT HIGH
INTHE -EVAPORATOR IS STARVED
UNIT(LEAK) .LOW SUBCOOLING
-STARVED CONDENSER

CQO OR |l
REVERSING VALVE
T COOLING POSITION

RZ=r 20=40C0

<

OUTDOOR BASIC HEAT

OUTDOOR
CAPILLARY

CLOSED
INDOOR CHECK

OPEN

CHECK VALVE

PUMP CIRCUIT
COOLING
MODE OF
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ST GUERGHARGED SYSTEW

CAUSES SYMPTOMS
«TOO MUCH *SUCTION HIGH
REFRIGERANT *SUPER HEAT LOW

‘EVAPORATOR IS FLOODED

*HIGH SUBCOOLING
FLOODED CONDENSER

REVERSING VALVE
COOLING POSITION

IL_5—|4—| R

OUTDOOR
METERING
DEVICEl

NZ=-r N"IMI

INDOOR
METERING

CLOSED
INDOOR CHECK

OPEN

OUTDOOR BASIC HEAT

CHECK VALVE

PUMP CIRCUIT
COOLING
MODE OF
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COOLING MODE OF

c~o” " RESTRIGTED METERING DEUIGE sverovs

CAUSES SUCTION LOW

-DEBRIS IN ORIFICE SUPER HEAT HIGH

«INSTALLED WRONG *EVAPORATOR IS STARVED
DEVICE HIGH SUBCOOLING

*MOST REFRIGERANT IS
SETTING IN THE CONDENSER
ADDING REFRIGERANT WILL

‘%I REVERSING VALVE RAISE THE HEAD PRESSURE
COOLING POSITION WITH VERY LITTLE CHANGE

NZ=-r I_!"IO“

IL__\_N_' mm IN THE LOW SIDE PRESSURE

men |

OUTDOOR
METERING
DEVICEl

INDOOR
METERING

[QESTTQK:TEtT"_———————————_——' :

CLOSED

OPEN

METERING INDOOR CHECK OUTDOOR BASIC HEAT

DEVICE SRR PUMP CIRCUIT
HIGH AFTER COOLI NG
REFRIGERANT MODE OF
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COOLING MODE OF
OPPERATION

CAUSES
*DEBRIS IN ORIFICE

*INSTALLED WITH
FLOW IN WRONG
DIRECTION

*STICKING, WON’T
UNSEAT

RESTRICTED CHEGK UALVE

REVERSING VALVE
COOLING POSITION

RZ=r 20=40C0

OUTDOOR
INDOOR

SYMPTOMS

*SUCTION LOW

*SUPER HEAT HIGH

*EVAPORATOR IS STARVED

«COLD LIQUID LINE

*MOST REFRIGERANT IS
SETTING IN THE
CONDENSER

LOW HEAD PRESSURE

ETERIN
METERING DEVICEf
SIMPLY o X
CHECK FOR Lo e ee | BASIC HEAT
COLD L|QU|D CHECK VALVE METERING
PUMP CIRCUIT
LINE-MAY BE
COOLING

FROSTING OR
SWEATING MODE OF

OPERATION
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Srrtwnoe | YPASSING FLOWIEHECI PISTOM (indeor coll)

CAUSES SYMPTOMS
DEBRIS IN ORIFICE SUCTION HIGH
*INSTALLED WITH *SUPER HEAT LOW
FLOW IN WRONG -EVAPORATOR IS FLOODED
DIRECTION

-LOW HEAD PRESSURE
*STICKING, WON’T
SEAT CONDENSER STARVED

DON’T CONFUSE THIS PROBLEM
WITH THE CHECK VALVE IN A
REVERSING VALVE SCROLL COMPRESSOR DISCHARGE
COOLING POSITION STICKING OR A STICKING
REVERSING VALVE OR A LOW
CAPACITY COMPRESSOR

CONFIRM THE
TEMPERATURE RISE
THROUGH THE REVERSING
VALVE (MIDDLE PORT
SHOULD NOT BE 7 DEG
WARMER THAN THE INLET
PORT) AND ALLOW THE
COMPRESSOR TO PUMP THE
SYSTEM DOWN.

*PISTON TOO LARGE

RZ=r 20=40C0

OUTDOOR

ETERIN
DEVICE

INDOOR
METERING

FLOWCHECK
CLOSED OPEN
PISTON NOT INDOOR CHECK OUTDOOR BASIC HEAT
SEATING CHECKVALVE PUMP CIRCUIT
COOLING
MODE OF
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COOLING MODE OF
OPPERATION

CAUSES

INTERNAL SLIDE IS
NOT SEATING AND
ALLOWING HOT GAS
TO BE DELIVERED
INTO THE SUCTION

SIDE.

THE MIDDLE LINE ON THE
REVERSING VALVE SHOULD BE
THE SAME TEMPERATURE AS
THE ONE TO IT’S LEFT AND
MUCH COOLER THAN THE ONE

TO IT’S RIGHT. ~

IF THERE IS A TEMPERATURE RISI‘EI’9E/

MORE THAN 7 DEG. F. FROM INLE
LINE ON THE REVERSING VAL (0]
THE COMMON MIDDLE PORT ON THE

REVERSING VALVE, REPLACE THE
REVERSING VALVE.

SYMPTOMS

SUCTION HIGH

SUPER HEAT HIGH

*EVAPORATOR IS FLOODED

LOW HEAD PRESSURE

*CONDENSER STARVED

LOW SUBCOOLING
CHECK VALVE INASCROLL

COMPRESSOR DISCHARGE STICKING
OR A LOW CAPACITY COMPRESSOR

REVERSING VALVE
COOLING POSITION

emtlitn,

CONFIRM THE TEMPERATURE RISE
THROUGH THE REVERSING
VALVE(MORE THAT A 7 DEGREES RISE
REPLACE THE REVERSING VALVE) AND
ALLOW THE COMPRESSOR TO PUMP THE
SYSTEM DOWN.

RZ=r/ 20=40C0

OUTDOOR
ETERING
DEVICEl

o |

INDOOR
METERING

CLOSED

OPEN

INDOOR CHECK OUTDOOR BASIC HEAT
CHECICVALTE PUMP CIRCUIT
COOLING
MODE OF
OPERATION
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system

TroubleShooting
Heating Mode

PPPPPP




HEATING MODE OF @@W H@T @@@ «(@w @[EJI@@]@@W’ @ﬁm

OPPERATION

SYMPTOMS
CAUSES NOT ENOUGH -SUCTION LOW
-DIRTY OUTDOOR COIL HEAT ENTERING "HIGHSIDE LOW
FAN OFF THE OUTDOOR

COIL LOW SUPERHEAT
LOW SUBCOOLING

DEFROST NEEDED

@)

RZ=r 20=40C0

INDOOR COIL IS
SERVING AS THE

CONDENSER  ~_|

-~ SERVING AS

«INDOOR STARVED
o) SOR '
[ '=l| *EVERYTHING IS LOW
/ — OUTDOOR COIL
L+_l# ' ”“ )N

/ EVAPORATOR

e |

INDOOR
METERING

¥~ OUTDOOR COIL IS

HOLDING MOST OF
THE LIQIID

OPEN INDOOR
CHECK VALVE

CLOSED OUTDOOR

CHECK VALVE BASIC HEAT
PUMP CIRCUIT
HEATING
MODE OF
Page 30 OPERATION




HEATING MODE OF

OPPERATION

CAUSES

*DIRTY INDOOR COIL

-FAN OFF

MIS-MATCH/ (dirty indoor coil)

INDOOR COIL
ACTING AS THE
CONDENSER/TOO
SMALL OR DIRTY

*«INDOOR COIL ISTOO

SMALL

INDOOR COIL IS
SERVING AS THE
CONDENSER

\

@)
O

&

SYMPTOMS

*SUCTION HIGH
*HIGHSIDE HIGH
LOW SUPERHEAT
LOW SUBCOOLING
«INDOOR STARVED

IF FLASH GAS IS PRESENT

<«

Il-r I ={0C0

THE PRESSURE MAY FALL

L AND SUPERHEAT RISE.
—‘# lll' i
»
OUTDOOR COIL

SERVING AS

OUTDOOR
METERING
DEVICE l

INDOOR
METERING
DEVICE

CLOSED OUTDOOR
CHECK VALVE

EVAPORATOR

MOST
REFRIGERANT IS
OUTSIDE

BASIC HEAT
PUMP CIRCUIT

VERY HOT LIQUID
LINE

HEATING
MODE OF

Page 31
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HEATING MODE OF
OPPERATION

CAUSES
LEAK

INDOOR COIL IS
SERVING AS THE

CONDENSER |

LOW CHARG

SYMPTOMS
*SUCTION LOW
*HIGHSIDE LOW
*HIGH SUPERHEAT
LOW SUBCOOLING
«INDOOR STARVED

NOT ENOUGH
REFRIGERANT

SERVING AS
THE SUCTION

/ LINE
OUTDOOR COIL

' ”“ )| N
SERVING AS

< EVAPORATOR

OUTDOOR
METERING
DEVICE l

INDOOR
METERING
DEVICE

CLOSED OUTDOOR

CHECK VALVE BASIC HEAT
PUMP CIRCUIT
HEATING
MODE OF
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HEATING MODE OF

OVER CHARGED

OPPERATION

SYMPTOMS
CAUSES TOO MUCH -SUCTION HIGH
OVERCHARGED UNIT REFRIGERANT

INDOOR COIL IS
SERVING AS THE
CONDENSER

~N

*HIGHSIDE HIGH
LOW SUPERHEAT
*HIGH SUBCOOLING
«INDOOR FLOODED
servinGg As *OUTDOOR FLOODED

THE SUCTION

/ LINE

OUTDOOR COIL
SERVING AS
< EVAPORATOR

OUTDOOR
METERING
DEVICE l

INDOOR
METERING
DEVICE

CLOSED-OUTDOOR

CHECK VALVE BASIC HEAT
PUMP CIRCUIT
HEATING
MODE OF
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HEATING MODE OF
OPPERATION

CAUSES

*DEBRI BLOCKING
ORIFICE

STUCK METERING
DEVICE

INDOOR COIL IS
SERVING AS THE
CONDENSER

- eatilen,

e

DEVICE

INDOOR
METERING
DEVICE

PENTRDOOR
STUCK r:/’/’//CHE:K VALVE
METERIN

D) METERING DEVICE (findoor

SYMPTOMS
*SUCTION LOW
*HIGHSIDE LOW
*HIGH SUPERHEAT

COLD METERED
REFRIGERANT IN THE
LIQUID LINE

«INDOOR FLOODED
‘OUTDOOR STARVED

wORCON

Il-r 20=40C0
— (@)
o]

I
i |
@]
Py

OUTDOOR COIL
SERVING AS
EVAPORATOR

OUTDOOR
METERING
DEVICE

—|

CLO pOUTDOOR
CHECK VALVE

I

BASIC HEAT
PUMP CIRCUIT
HEATING
. MODE OF
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HEATING MODE OF

OPPERATION

SYMPTOMS
CAUSES -SUCTION LOW
-DEBRI BLOCKING *HIGHSIDE HIGH
ORIFICE

*HIGH SUPERHEAT
STUCK METERING
DEVICE «INDOOR FLOODED

‘OUTDOOR STARVED

INDOOR COIL IS
SERVING AS THE
CONDENSER |

Il-r 20=40C0
— O
O

I
i |
O
Py

?

w0RCON

OUTDOOR COIL

I

=)

SERVING AS
EVAPORATOR
OUTDOOR
INDOOR METERING
METERING DEVICE
- ——|

—_— -

OPE OOR CLO - UTDOOR
Indoor &l is too CHECK VALVE CHECK|VALVE PBQSIJ(C::IIZRIE:AL\;II-T
small to handle STUCK
Comp|ete Charge @ @ METERING HEATI NG
therefore the . DEVICE MODE OF
highside pressure Page 35 OPERATION
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HEATING MODE OF
OPPERATION

CAUSES

*DEBRI BLOCKING
FLOWCHECK

STUCK

INDOOR COIL IS
SERVING AS THE
CONDENSER |

@)
O

(92}
]

|:-r !3-40(.

INDOOR
METERING
DEVICE

OPE lOOR
CHECK VALVE

12&!

w0RCON

1© METERING DEVICE (outtloar eef)

SYMPTOMS
*SUCTION HIGH
*HIGHSIDE LOW
LOW SUPERHEAT
LOW SUB COOLING
«INDOOR STARVED
*OUTDOOR FLOODED

OUTDOOR COIL

SERVING AS

EVAPORATOR

OUTDOOR
METERING
DEVICE

—|

CLO l UTDOOR
CHECK XALVE

STUCK OPEN
FLOW CHECK
VALVE

BYPASSING
LIQUID
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HEATING MODE OF
OPPERATION

CAUSES
*SLIDE IS STICKING

THE MIDDLE LINE ON THE
REVERSING VALVE SHOULD BE
THE SAME TEMPERATURE AS
THE ONE TO IT’S RIGHT AND
MUCH COOLER THAN THE ONE

TO IT’S LEFT. ~

LR

——

IF THERE IS ATEMPERATURE RISE OF __z=
MORE THAN 7 DEG. F. FROM_INLET. —
LINE ON THE REVERSING VALVETO
THE COMMON MIDDLE PORTON THE
REVERSING VALVE, REPLACE THE
REVERSING VALVE.

INDOOR
METERING
DEVICE
‘—]
OPENTNDOOR
CHECK VALVE

REVERSING
VALVE IS
LEAKING HIGH
PRESSURE GAS
INTO SUCTION
SIDE

RZ=r/ 20=40C0
— O
5

LEAKING REVERSING VALVE

SYMPTOMS
*SUCTION HIGH
*HIGHSIDE LOW
*HIGH SUPERHEAT
LOW SUB COOLING
«INDOOR STARVED
*OUTDOOR FLOODED

OUTDOOR COIL

SERVING AS

OUTDOOR
METERING
DEVICE
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L=
e When the thermostat “calls for heat,” the
E circuits between R and B, R andfand R and G
are completed. Circuit R and B energizes the
#£ 20 viewpgew  reversing Valve (RV) switching it to the heating
ey POsition (the reversing valve remains energized
g . . .

* this page. as long as the selector switch is in “heat”
position). Circuit R and energizes the

contactor (CC) starting the outdoor fan motor

(OFM) and compressor (COMP). Circuit R and G

N energizes the blower relay (BR) starting the
indoor blower motor (IBM).

e |f the room temperature should continue to fall,
— circuit R and Is completed by the secoﬁ

stage heating room-thermostat. Circuit R
6 energizes a heat sequencer or Watt Restrictor.
The completed circuit will energize
Y supplemental electric heat. Units with a second
heater sequencer can be connected with first
é seguencer toon the thermostat or connected
to a third heating stage on the sub-base.
A light on the thermostat indicates when

k supplemental heat is being energized.
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Selector

Defrost Control

0
<> —a{COM

Switch to : Mercury
Heaat N .
B — - - -. ?A.VQJ-B-—-.Q—.T R
o SFRTREIRET o 1 [ e
= @ .
Vo Do
' : Mercury | 3]
Hot Gas Sensor . ;
| T2 SRRl | : Closing
M P
. ' : Second Stage Wi
’ T. R Bl e P | : — W/BL
. . 'flA W/BK ‘
| s le R1\® 6 purple = oo o Wwatt
. g : \V H Defrost §  restrictor
1 [ ] !
ol 1 9 u heater .
Defrost Relay .
| Eyy2 1 : Control 2
. Defros "'.,.
\eros 24V e, . ) T

’ oUT GENY e, < IWM*
. efrost BT
| Sensor

TENNESSEE VALLEY TECHNICAL
PROGRAMS

HEAT PUMPS
by Dennis W. Mayes
JANUARY 2000
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4 240 VAC
TENNESSEE VALLEY TECHNICAL
PROGRAMS LIMIT HEAT
HEATING RELAY
HEAT PUMPS CONTROL 2 ELEMENT 2 2
by Dennis W. Mayes * :I vV V \)‘
JANUARY 2000
LIMIT AEAT
HEATING RELAY
‘_C()w ELEMENT1 2
HEAT
LIMIT HEATING RELAY
CONTROL 3 ELEMENT3 [1]
HEAT
RELAY
NC | 1|
INSIDE A |l
BLOWER
CAPACITOR MOTOR BLOWER
BR RELAY
HIGH ||
|
NO 240 VAC
GROUND— BR ——— CONTROL
B ’ ’ s+ Y Y\ TRANSFORMER
24 VAC
BLOWER
RELAY
5 WATT
DEFROST E’\N REST! R GREEN
HEATER fWHITE BLACK
CONTROL IBLACK A 24VAC R
— [ ¢ % E
i WHITE ™, D
g BLUE
Y v v ‘e \ |4 A4

The yvatt Restrictor will open
SEE PG. 50— between 90F and 95F and close P 41
between 70Fand 75F age
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WIRIND DIAGRAM REPRESENTS MAXIMUM COMPONENTS, FEWER COMPOMENTS WILL RESULT IN LESS WIRING THAN SHOWN

{71

90-2G192-86

STLE LI T ELL

COMPONENT CODE

NOTES:
A\ COMECT SUPPLY WIRING FOR VOL TAGE, PHASE
MO HERTZ SHOWN ON RATING PLATE.

B Tt ot ™ ©
Aﬂ FACTORY WIRED FOR 248 YOLTS. USE

0O & BL FOR 288 YOLTS.
CONTROL WIRING TO THMERMOSTAT SUB-BASE.

Awmmmuoum
OF CIRCUIT BREAKERS.

LOw
“FACTORY STANDARD
“FACTORY OPTION

WIRING INFORMATION
LINE_YOLTAGE

~FACTORY STANDARD
-FACTORY

OPTION
~FIELD INSTALLED ———
YOL TAGE

-FIELD INSTALLED

— - — -

REPLACEMENT WIRE

~MUST BE THE SAME SIZE AND TYPE OF
INSULATION AS ORIGINAL O85 C MIN
WARNING

-CABINET N::’E PERMANENTLY

—

B

BR  BROWN
BL BLUE
G GREEN
OY GRAY

WIRE COLOR CODE
BLACK 0







demand defrost control is a printed circuit board assembly consisting
- of solid state control devices with Electro-mechanical outputs. The demand
- defrost control monitors the outdoor ambient temperature, outdoor coil
~ temperature, and the compressor run-time to determine when a defrost
gl cycleis required.

. DEFROST INITIATION

A A DEFROST WILL BE INITIATED WHEN THE THREE CONDITIONS BELOW
. ARE SATISFIED:

---------- The outdoor coil temperature is below 35°F.
' The compressor has operated for at least 34 minutes with the outdoor
coil temperature below 35°F.

The measured difference between the ambient temperature and the
outdoor coil temperature is greater than the calculated delta T.

Adlzditionally, a defrost will be initiated if six hours of accumulated
compressor run-time has elapsed without a defrost with the outdoor coil
temperature below 35°F.

DEFROST TERMINATION

See page 46 for
. Once a defrost is initiated, the defrost will continue until fourteen minutes
teStlng Demand has elapsed or the coil temperature has reached the terminate temperature.

The terminate temperature is factory set at 70°F although the temperature
DefrOSt MOdGlS can be changed to 50°F., 60°F., 70°F or 80°F, by relocating a jumper on the

board.
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[l {1135

TEMPERATURE SENSORS

. The coil _sensor is clipped to the top tube on the
outdoor coil at the point feed by the distribution tubes
from the expansion devise (short 3/8” dia. tube).

The air sensor is located on the defrost control board.

If the air sensor fails the defrost control will initiate a
defrost every 34 minutes with the coil temperature

below 35°F.

If the coil sensor fails to close the defrost control will
not initiate a defrost.
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30100005
REDH PN
4231517711

%4336

%
C VA

“COM%—{common) terminals on the

~

control board. This bypasses the defrost
sensor and the control board. The unit
should immediately go into defrost. If it
does not, the problem is not in the
defrost control or sensor switch. If it goes
into defrost, remove the jumper.

On Demand Defrost models_only, if the
unit had gone into defrost with above
step and will not go in using the test pins,
replace the defrost control board and
sensors. Sensor leads may not be cut and
spliced.

SEE
PG. 40

Dairest Test Mode

Demand Defrost Models Only

' TEST.MODE &Trouble Shooting Demand
~ ~ Defrost Models

) ~ )
«Set the indoor thermostat sglect switch to heat and the
thermostat lever to a call for heat. ~

*The test mode is initiated by shortir?g the JEST pins.
In this mode of operation, the enable temperature is
ignored and all timers will speed up by a factor of 240.
To initiate a manual defrost, short the TEST pins.

*Remove the short when the system switches to defrost
mode. The defrost will terminate on time (14 minutes)
or when the termination temperature has been
achieved. Short TEST pins again to terminate the defrost
immediately.

If the unit goes into defrost and comes back out of
defrost, the indication is that the control is working

properly.
«If the unit did not go into defrost using the test pins,

check to ensure that 24V is being supplied to the control
board. If 24V is present then replace the control board.
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{PERATURE UEFAUD RPN U S

SEE DIAGRAM PG. 40

OPERATION: In operation, power is provided to the circuit board when the
- thermostat selector switch is in the heat position through terminals marked “24 VAC

and “COM”. Timing periods of 50, 70, or 90 minutes between defrost ma elected
by necting the circuit board jumper wire to T1,T2, or T3, res tvely.
Accumulation of time for the timin arts and stops with the wall
thermostat call for heating th ” terminal on the circuit board.

If the Defrost Sen
zero and i

the timing period, the control board is reset to
IS started.

Hiation: the defrost sensor is closed, the defrost sensor will provide power

We common side of the transformer to the terminal on the circuit board marked
SEN” providing power to the defrost relay (DR) through the «“QUT” terminal

permitting defrost. The sensor closes at28-F+or- 3°F. See page 40 for diagram

tube on the outdoor coil at the
pansion device (short 3/8” dia. Tube).

g defrost temperature sensor is clamped to the
point fed by the distribution tube fro

The defrost 1S_terminated and the timing is reset when the sensor opens at
0°F—For - 5°F. If the defrost cycle is not terminated due to sensor temperature, a 10
minute override terminates the defrost period and resets the timing period.

To initiate a defrost cycle, the test pins should be shorted together until a defrost
cycle is initiated. The sensor must also be closed or jumped to initiate a defrost. All
timing functions are sped up by a factor of 256 from 50, 70, or 90 minutes to 11.7, 16.4,
or 21.1 seconds. After defrost initiation, the short must be instantly removed or the
defrost period will last only 2.3 seconds.
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Deirast Test Mode

Time-temperature Models Only

TEST MODE &Trouble Shooting Time-
Temperature Defrost Models

«Set the indoor thermostat select switch to heat and the
thermostat lever to a call for heat.

«Jump the TEST pins to put the unit into defrost. If the
By passjulpers . unit goes into defrost and comes back out of defrost the

If the unit did not go into |defrost using the test pins, connect a | INdication is that the control is working properly.
jumper between the “OUT’] or “RELAY” (output) and “COM” L . . .
(common) terminals on the cpntrol board. This bypasses the defrost | *If the unit did not go into defrost using the test pins,

sensor and the control board The unit should immediately go into check to ensure that 24V is being supplied to the control
defrost. If it does not, the pgoblem is not in the defrost control or

*On Time Temperature Defrgst models only, if the unit had gone into *Remove the short when the System switches to defrost
defrost with above step and wjll not go in using the test pins, connect a

jumper between “COM” and"“SEN” terminals on the control board. mode. Short TEST pins again to terminate the defrost

This bypasses the defrost sensor only. Short the “TEST” terminals to immediately_
put the unit into defrost. If the unit goes into defrost, the sensor switch

was open and the defrost board is good: if not replace the defrost | «|f the unit goes into defrost and comes back out of
board. - . . . .
oar defrost, the indication is that the control is working

«If the problem was determined not to be the defrost control or sensor |
switch, check for 24 volts between terminals “COM” AND “24V”>, property.
THEN BETWEEN “COM”and “H” (hold). If you don’t read 24 volts

at both places check the transformer, thermostat and wiring. If you

read 24 volts at both points check the defrost relay and relay wiring.
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Supplemental heat during defrost can be provided by connecting the
purple (PU) pigtail in the outdoor unit to the purple pigtail in the indoor
unit. This will complete the circuit between R and W through a set of
ntacts in the defrost relay (DR) when the outdoor heat pump is in
.efrost. This circuit, if connected, will help prevent cold air from being
discharged from the indoor unit during defrost.

Defrost heat control (DHC) is used in series on the circuit described
above on units where the supplemental heat is more than would be
required to offset the defrost cooling capacity. Defrost heat control
(DHC) is provided on the same models described above having Watt
Restrictors.

When the outdoor unit goes into defrost, the circuit between R and W is
completed through a set of contacts on the defrost relay (DR) in series
with the contacts on the defrost heat control (DHC). Purple pigtails on
the indoor unit and outdoor units must be connected to make circuit.
During defrost, the defrost heat control senses the air temperature
leaving the indoor unit and cycles the supplemental electric heat to
maintain comfort (75F to 85F) air temperature and prevent objectionable
cold air during defrost. This limits the electric heat output to the
minimum required,, to conserve energy and prevent the thermostat from
being satisfied with electric heat and preventing completion of the
defrost cycle.

| R-J hermostat First and
24 VAC iSecond stage

< x

é ij : Purple 5

H O
O B il e Y
03 g?nt?jcttf : Defrost Heeter
osed by} @
Defrost : ki
Control

e For most economical operation, if cold air is not of concern during
defrost, the purple wire can be left disconnected. Supplemental heat will
then come on only when called for by second stage room thermostat
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WATT RESTRICTOR (Heating — Heat Pump) Heat

pump air handlers with supplemental electric heat above a
specified K.W. dependent on unit size and total heater K.W. are
equipped with a patented Watt Restrictor. The Watt Restrictor
may directly control a heater element in the heater circuit or may
be in the control circuit controlling heater sequencer indirectly
controlling two or three heater elements.

< R\J hermostat First and
24 VAC ) \ Second stage
< s
: Watt
] ﬂ d : Purple Restrictor
: G
S Lo /]\ O III D
o Contacts : Defrost Heter  HEE Ryl Rt Ray 2
Closed by : Qrtrd
Defrost : Lk
Control

e The Watt Restrictor (WR) will restrict the amount of
supplemental electric heat that can be energized dependent
on the heat output of the heat pump (temperature of the air
leaving the indoor heat pump coil).

Since the heat output of the heat pump is dependent upon the
outdoor air temperature, this control performs the same function
as afield installed outdoor thermostat.

An additional benefit of the Watt Restrictor is that it can sense a
degradation in heat pump performance due to causes other that
outdoor temperature and react accordingly to bring on more
supplemental electric heat.

The Watt Restrictor will close between 70 ° F and 75°F and open
between 90°F. and 95°F.
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Selector
Switch to Mercury
- 24 \/olts _Heat R '
<—
° Y

Mercury | Y3

G

Hot Gas Sensor .
Closing
D
Hidh P Second Stage Wp
igh Pressure
—
Control Blue W/BL
[ W/BK
4 6 purple PP gl Watt
Defrost i restrictor

heater

Control tat Relay)2
....
! Defros_ p 24\ '.,..
_ ReTay coil e, ®BI Rel q } \ T
Reffersing Yalve OUT GENY "~.,.. RIawer=s |N§$*

contactor

Defrost Relay

Time Dela
—
3
P
;1/=
{/{
I

L2
efrost R

Defrost Control Sensor
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WININO DIAGRAM REPRESENTS MAXIMUM COMPONENTS, FEVER COMPOMENTS WILL AESULT IN LESS WIRIN THAN SHOWN I A
COMPONENT CODE A NOTES: &&I!NG INFORMATION WIRE COL CODE

n nomm, e T e | ey | BN 5 Eme

& S TR, AT e v W To=| PR § W
LOW VOLTAGE
S| S aser AN T, T e T e P e ——— T oW v
R e ol iween CONTROL WIRING TO TMERMOSTAT SUB-BASE. pa gy - — . |ELECTRICAL WIRING DIAGRAM
S Lc  LbaT comaL CONTROL VIRING TO OUTDOOR UNIT REPLACEMENT WIRE
é : wmnmn FOR USE WITH COPPER COMDUCTORS OMLY. *mm‘fn“:w'?mw
RESTRICTOR UNIT FACTORY WIRED FOR HIGH SPEED - WARNING
a vt SPEED -CABINET MUST BE PERMANENTLY
A\ W CONTROL USES TERMINAL BLOCK INSTEAD GROUNDED AND CONFORM TO NE.C., ;
OF CIRCUIT BREAKERS. (C.E.C.-CANADA) AND LOCAL CODES. 8Jw | JBG [9-1 - .
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ROOM THERMOSTAT
(ANTICIPATOR SETTING)

*On units with one electric heat
sequencer (see wiring diagram on
unit), the heat anticipator setting
should be .16.

*On units with two electric heat
sequencers, the heat anticipator
setting should be .32 if both
sequencers are connected to the
same stage on the thermostat. The
setting should be .16 if they are
connected to separate stages.
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EMERGENCY HEAT

| ' If the selector switch on the thermostat is set to

the emergency heat position, the heat pump will
be locked out of the heating circuit, and all
#| heating will be electric heat. A jumper should be
placed between W2 and E on the thermostat sub-
_ | base so that the electric heat control will transfer
~ [to the first stage heat on the thermostat, if the
thermostat will not perform this operation on its
on. This will allow the indoor blower to cycle on
and off with the electric heat when the fan switch
IS In the auto position.
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Calculating Temperature Rise

*The formula for calculating air

temperature rise for electric
resistance heat is:

Temperature Rise °F = %
FM

Where:

3.16 = Constant, CFM = Airflow

Calculating Air Flow CFM

*The formula for calculating airflow using
temperature rise and heating BTUH for
units with electric resistance heat is:

— Heating BTUH
CFM 1.08 x Temp. Rise

o
-
A
& B
‘,,“Q“ - /;-,.\'-*
e
e
)‘3% 8
LR ":xt;._
{ !
X Iy
W

e
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Calculating BTUH Heating Capacity

*The formula for calculating BTUH heating
capacity for electric resistance heat is:

BTUH Heating = Watts x 3.412

Where:

1 KW = 1000 Watts, 3.412 = Btuh/Watt

Calculating Correction Factor

For correction of electric heat output
(KW or BTUH) or temperature rise at
voltages other than rated voltage

multiply by the following correction
factor:

) _ ,
Correction Factor = Agplied Voltage |
Rated Voltage




00ling Cycie Analysis g . HEAT ™
FHE INDOOR COIL FLOW C - COOLING MODE

& SUBCOOLED LIOWID FLOW TO INDOOR COIL.

(TYPICAL SUDCOOLING LEVIL 1S 10 DEGREES)




VAPOR PRESSURE OF REFRIGERANTS

CYLINDER COLOR CODE

TEMP. Purple Gray Orange Blue Lt. Blue White Yellow Green | Orchid
Deg. F Deg. C 113 123 11 114 134a 12 500 22 502

-50 -456 28.9 27.2 18.7 15.4 0.0
-45 -42.8 28.7 26.7 16.9 13.3 20
-40 -40.0 28.4 26.1 14.8 11.0 7.9 0.5 4.3
-35 -37.2 28.1 25.5 12.5 8.4 4.8 2.5 6.7
-30 -34 4 29.3 2L8 24.7 9.8 5.5 1.4 4.8 94
-25 -31.7 29.2 27.4 23.9 6.9 2.3 1.1 7.3 12.3
-20 -28.9 29.1 27.8 27.0 22.9 3.7 a8 3.1 10.1 15.5
-15 -26.1 28.9 27.4 26.5 21.8 | . 0D 2.4 54 13.1 19.0
-10 -23.3 28.7 26.9 26.0 20.6 1.9 4.5 7.8 16.4 22.8
-5 -20.6 28.5 26.4 25.4 19.3 4.1 6.7 10.4 20.0 26.9
0 -17.8 28.2 25.9 24.7 17.8 6.5 9.2 13.3 23.9 31.2

5 -15.0 27.9 25.2 24.0 16.1 9.1 11.8 16.4 28.1 36.0
10 -12.2 27.6 24.5 23.1 14.3 12.0 14.6 19.8 32.7 41.1
15 -9.4 27.2 23.8 22.1 12.3 15.0 17.7 23.4 37.7 46.6
20 -6.7 26.8 22.8 21.1 10.1 18.4 21.0 27.3 43.0 52.4
25 -3.9 26.3 21.8 19.9 7.6 22.1 24 6 31.6 48.7 58.7
30 -1.1 25.8 20.7 18.6 5.0 26.1 28.5 36.1 54.8 654
35 1.7 25.2 19.5 17.2 2.9 30.4 326 410 614 72.6
40 4.4 24.5 18.1 15.6 05| 350 37.0 46.2 68.5 80.2
45 7.2 23.8 76.6 13.9 2.2 40.0 41.7 51.8 76.0 87.7
50 10.0 22.9 14.8 12.0 4.0 45.3 46.7 57.8 84.0 96.9
55 12.8 22.1 13.0 10.0 6.0 51.0 52.0 64.1 92.5 109.7
60 15.6 21.0 11.2 7.7 8.1 56.9 57.7 710 101.6 1156
65 18.3 19.9 8.9 5.3 10.4 63.7 63.8 78.1 111.2 125.8
70 21:1 18.7 6.5 2.6 12.9 70.7 70.2 85.8 121.4 136.6
75 23.9 17.3 4.1 i 158.5 78.5 77.0 93.9 132.2 147.9
80 26.7 15.9 1.2 1.6 18.3 86.4 84.2 102.5 143.6 159.9
85 29.4 14.3 ..D@ 3.2 21.4 95.3 91.8| 1115 1556 1725
90 32.2 12.5 2.5 50 246 104.2 99.8 121.2 168.4 185.8
95 35.0 70.6 4.3 6.8 28.0 114.1 108.3 131.3 181.8 199.7
100 37.8 8.6 6.1 8.9 31.7 124.3 117.2 141.9 195.9 214 .4
105 40.6 6.4 8.1 i g % | 35.6 1354 126.6 153.1 210.7 229.7
110 43.3 4.0 10.3 13.4 39.7 146.8 136.4 164.9 226.3 2458
115 46.1 1.4 12.6 15.9 44 1 159.2 146.8 177.4 242.7 266.1
120 48.9 0.7 15.1 18.5 48.7 171.9 157.7 190.3 259.9 280.3
125 51.7 2.2 17.8 21.3 53.7 185.7 169.1 204.0 277.9 298.7
130 54 4 3.7 20.6 24 .3 58.8 199.8 181.0 218.2 296.8 318.0
135 57.2 54 23.6 27 .4 64.3 215.0 193.5 233.2 316.5 338.1
140 60.0 7.2 26.8 30.8 70.1 230.5 206.6 248.8 337.2 359.2
145 62.8 9.2 30.2 34 4 76.3 247.3 220.3 358.8 381.1
150 65.6 11.2 33.9 38.2 82.6 264 .4 234 .6 381.5 404.0

PSIG for pressures in regular numerais.

Inches Hg below 1 atm in bold italicized numerals.
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| COOLING REQUIRED LIQUID LINE P
REQUIRED SUBCOOLING . (Psrg) Required S
MODEL SIZE| °F | MODEL SIZE] °F | at Bervice Valve 5 20
038 10 134 71 58
018 10 042 11 141 74 59
024 11 048 12 148 | 77 62
‘030 : 050 112 }6_52 g 78 73 68
COOLING ONLY PROCEDURE 171 86 81 78 b W damage may occur f system Is over-
1. Operate unit a minimum of 10 minutes 179 89 84 70 74
before checking the charge.
<l 205 o8 | o3 | 88 | 83 | 018 KHATX0901HSO
| 3. Measure the fiquid ine temperature by 214 101 | 96 | o1 | 86
attaching an accurate thermistor type or 223 104 | 99 | 94 [ 89 024 KHATX1001HSO
electr;nlc thenno&etm to the liquld line 233 107 | 102 | 97 92 e o
near the outdoor coll. 243 110 | 105 | 100 | 95 030 K 1101
i ;mmm%ﬁ,mmm 264 116 | 111 | 108 | 101 036 KHATX1201HSO
‘ required
suboooling temperature intarsects the 274 . 119 | 114 | 109 | 104 .
measured liguid service valve pressure. 285 122 | 117 | 112 | 107 042 KHATX1201HSO
Rt w  |mlm e
temperature at a specific line 10
pesut, s et e 321 fot T 120 | 121 | 116 |00 KHATX1301150
temperature or 331 134 | 120 | 124 | 119
remove refrigerant if temperature Is lower. 348 137 | 132 | 127 | 122 060 KHATX1401HSO
{_ Allow a tolerance of +3°F. 359 140 | 135 | 130 | 125 322860-101 REV. B

heat pump




TABLE T 5ING_TABLE
(SUPERHEAT “F AT LOW-SIDE SERMCE PORT)
tmmﬂ %ﬁ%ﬂﬁﬁﬂﬁﬁm
TEMP °F| 50| 2| 54| 58} 58] 60| 62| 64| 66| B} 70| 72|74} 76
5 | 9|elw|w|x|2|s|2|2|s7|0/2]4s
& | 7w} 5] 8]21]2| 22| 30| 13} 35} 38 40} 43
86§ —|8]w]1}1s|vi21|iz7| 0]} 8|8]41
70 |-1-]7]w]wie]vl2tx|zin|xa|s]s
75 |-i-1-|s}9]w|w|Bj21|u]m|s1|n]{x7
o {-i-1-}-]5]8]w|s|18|21]25}28|31]35
s {-1-1-1-1-1-18iu|s|8|z|s|0n|n
@ {-4-]-1-1-1-15]9]|13]ws|nj2¢|27]31
% §-l-{-i-i-{-|-16]10{14{1B}22{25}29
00 j-l-l-j-i-1-1-]—-]8|12{15i0{D{Z
05 j-|-j-i-i-{-1-1-15is {3 7|2iB
10 t~|-j-i-1-1-]-1-1-]6 13| 16i20{25
15 _{—{-{-|-|-1-]-}-]-]-|8]uiein|
heat
\_l

~—

COOLING ONLY
PROCEDURE

1.

e

Operate unit 2 minimum of 10 minutes
before checking charges.

Measure suction pressure by attaching
a gage to suction valve service port.
Measure suction temperature by
attaching an accurate thermistor type
or electronic thermometer to the
suction line at service valve.

Measure outdoor air dry-bulb
temperature with a thermometer.
Measure indoor air (entering indoor
coil) wet bulb temperature with a sling
psychrometer.

DU
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D (G] NOOORTHERMOSTAT (NOTE#5)

30 MIN. ACCELERATED TO 7 SEC.
DEFROST CYCLE: 10 MN. ACCELERATED TO2 SEC.

b

-LEGEND-

FACTORY POWER WIRING

FIELD POWER WRRING

FACTORY CONTROL WRRING
FIELD CONTROL WIRING
CONDUCTOR ON CIRCUIT BOARD
COMPONENT CONNECTION
1/4-INCH QUICK CONNECT TERMINALS
FIELD SPLICE

JUNCTION

CAPACITOR (DUAL RUN)
CRANKCASE HEATER
CRANKCASE HEATER SWIICH
COMPRESSOR

CONTACTOR

CIRCUIT BOARD

DEFROST THERMOSTAT

DEFROST RELAY AND CIRCUIRY
DISCHARGE TEMP. SWITCH
HIGH PRESSURE SWITCH

LOW PRESSURE SWITCH
QUTDOOR FAN MOTOR
REVERSING VALVE SOLENOID
START CAPACITOR

START RELAY

START THERMISTOR

I: CAATANY AR CICI N IMETALLER
»
[} 0
—

NOTES:

1. COMPRESSOR AND FAN MOTOR FURNISHED WITH INHERENT

THERMAL PROTECTION.

2. TO BE WIRED IN ACCORDANCE WITH NATIONAL ELECTRIC CODE

(N.E.C.) AND LOCAL CODES.

3. N.EC. CLASS 2,24 V CIRCUIT, MIN. 40 VA REQUIRED.
4. USE COPPER CONDUCTORS ONLY FROM DISCONNECT TO UNIT.
§. MUST USE THERMOSTAT AND SUB-BASE AS STATED IN PRE-SALE

LITERATURE.

6. IFINDOOR SECTION HAS A TRANSFORMER WITH A GROUNDED
SECONDARY, CONNECT THE GROUNDED SIDE TO *C* ON THE

CIRCUIT BOARD.

7. IF ANY OF THE ORIGINAL WIRE, AS SUPPLIED, MUST BE REPLACED,

USE THE SAME OR EQUIVALENT WIRE.

8. CHECK ALL ELECTRICAL CONNECTIONS INSIDE CONTROL BOX

FOR TIGHTNESS.

9. DO NOT ATIEMPT TO OPERATE UNIT UNTIL SERVICE VALVES HAVE

BEEN OPENED.

10.WHEN DTS, LPS AND HPS ARE NOT REQUIRED, A JUMPER WILL BE
INSTALLED BETWEEN Y AND T1 ON THE DEFROST BOARD.
11.USE CONDUCTORS SUITABLE FOR AT LEAST 75°C (167°F).

L]

325637-101 REV. C




4 HEATING CHECK CHART )

FIELD OPERATING PRESSURE CHARGING TABLE FIXED RESTRICTOR (HIGH
PRESSURE 0..&)?03 VALVE, SUCTION PRESSURE @ SUCTION SERVICE PORT) |
UNIT INDOOR | QUTDOOR TEMP. °F DRY BULB/WET BULB
sule | 160/57 | 50/47 | 40/38 | 30/28 | 20/18 | 10/8 | O/1
T epe | HIGH| 185 | 185 1 175 | 164 | 154 | 144 | 133 |
SUCT| 66 | 58 | 50 | 42 | 34 | 27 | 18
018 | 7o- | HiGH[ 235 [ 213 1 201 | 89 [ 177 | 165 | 153
SUCT| 63 | 60 | 52 | 44 | 35 | 27 | 18
g0 | HIGH! 256 | 243 | 209 | 216 | 203 | 189 | 176
SUCT| 71 | 6 | 53 | 45 | 36 | 27 | Hs
o- | HIGH| 209 | 195 [ 18T | 166 | 152 | 138 | 24 |
SUCT| 71 62 | 53 | 44 | 35 | 26 | 17
024 | 7o- |DiGH] 235 | 2201 205 | 166 | 175 160 | 145
_m = SUCT| 73 | 64 | 55 | 45 | 38 | 27 | 17
ao- |HIGH[ 265 | 249 217 _| 201 | 186 | 170
SUCT| 75 | 65 | 56 | 46 | 87 | 27 | 18
- coc | HIGH! 223 1 207 | 191 | ¥75 | 150 | 143 | 127
— SUCT| 68 | 59 | 51 43 | 34 | 26 | 18
030 | 7o |HIGH] 251 1 234 | 217 | 200 | 183 | 165 | 148
SUCT| 70 | 61 | 52 | 44 | 35 | 26 | 17 |
= goe LHIGH] 281 ] 263 | 245 | 206 | 208 | 160 [ 171 |
SUCT| 72 | 63 | 53 | 44 | 35 26 | 17
s LHIGH| 243 | 220 | 200 | 782 | 162 | 141 | 21 |
SUCT| 71 | @ | 53 | 44 | 35 | 26 | 16
70- | HIGH] 264 | 244 | 224 [ 204 | 184 | 163 | 143 |
SUCT| 72 | 63 | 54 | 45 | 35 | 268 | 17
. so- |HIGH| 289 | 260 | 249 | 228 | 208 | 188 | 168
SUCT| 73 | ©4 | 54 | 45 | 36 | 268 | 17
. s | HIGH| 236 | 217 | 799 | 180 | 162 | 143 | 125
SUCT| 68 | 60 | 51 42 | 34 | 25 | 16
: 7o | HIGH] 265 | 245 [,205 1 205 | 185 | 166 | 146
— SUCT| 70 | 61 | 52 | 4¢ 3¢ | 25 | 16
o | HIGH| 204 1 273 1 253 | 232 | 211 | 181 | 170
SUCT| 71 | €2 | 53 | 44 | 35 | 26 | 16
oo- LHIGH| 267 17287 {216 | 196 | 175 [ 155 | 134
\ M SUCT| 67 | 59 | 60 | 44 | 33 | 24 | 16
7o- LHIGH! 283 | 262 | 241 | 210 | 198 | 177 | 156
SUCT| 68 | 59 | 50 | 42 | 33 | 24 | 15
soe |HIGH| 203 1 275 | 267 | 236 | 221 | 203 | 185
SUCT| 68 | 59 | 51 42 | 33 | 24 | 16
e | HIGH| 242 | 225 1 207 [ Y69 | 174 1”153 | 135
SUCT| 61 53 | 45 | 38 | 30 | 22 | 14
70- | HIGH] 281 | 260 | 240 | 215 | 198 | 178 | 157
SUCT| 67 | 58 | 49 | 41 32 F 231 15
go- | HIGH| 312 | 290 | 268 | 247 | 295 | 203 | 181
33

eSS CAUTION &
Compressor damage may occur if system is over-charged.

NN orenaion SRR

To check system operation during heating cycle, use this table. Table
indicates whether a correct relationship exists between-system oparating
pressure and alr temperature entering indoor and outdoor units. If
pressure and temperature do not match on chart, system refrigerant
charge may not be correct or other system abnormalities may exist. Do
not usa table to adjust refrigerant charge.

When charging is necessary during heating season, weigh in total charge

as indicated on unit rating plate. Rating plate charge is for systems with

15 ft. line-set. Adjust charge at rate of 0.6 oz/ft of 3/8" liquid line above or
below 15 ft. Remove any refrigerant remaining in system before

recharging. If the system has tost compiete charge, evacuate and

\ recharge by weight. 320347-101 REV.C  /
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LVH_
HIGH LIMIT HIGH LIMIT HIGH LIMIT
, 120V
Primary BROWN FAN RELAY
240VAC
240V 120 volts v Y
"_I O T
: ¥ CAP
24 volts
LOW
y N
1T 240 7 ED BLOWER
Volts MOTOR
ZAVAC 240VAC
SEQUENCER

o

ELECTRIC HEAT THREE STAGE

Power Source EAN MOTOR

HIGH VOLTAGE
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HIGH LIMIT
b \

HIGH LIMIT

> S
‘ HIGH LIMIT
L-1 : 120V
Primary
Power 240VAC
Source
. 240V ¥
Vnamly = T
L-2 Transformer
QVAVS
24 VAC
120 VO|tS SEQUENCER
A 4
L X, g l

] 24 volts

ELECTRIC HEAT THREE STAGE
BROWN FAN RELAY FAN MOTOR

HIGH VOLTAGE and LOW VOLTAGE
Page 64
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Heat Pump Thermostat

Do Not Use
W2 With this

Fossil Fuel Kit w2 BL

Y

G

R
E X

0 ®

Outside <]
Condensing Unit B

v,...a....-.'....-i"--“i-’u-’-----;

CELCEEREEE LRt

Defrost ;.

Q

L

COM

Turns on gas
heat during
defrost ¢

amEssREasazuEns

®_COMMON

Brown

.,g"-'."-'----'_:i,

Qomp;
Ciontactgr:

| amasnvenssanse

: Y e W Plenum Sensor
[ Thg manual toggle switch Opens at 110 deg F. and
_ ¢ simply by-passes the closes at 95 deg. F.
¢ X ) Nantial outdoor thermostat :
0 Y Y ¢ T allowing only heat pump Allowing heat during
= 3. il =t i Nomml Switch operation. defrost only when needed.
ailnoy Position
Thermosgat _
g RXPF-F01
Fossil Fuel Kit
When the outdoor témpel‘:lml'e drops below the heat-pump drop-
out setting of the outdoor thermostat. (Technician setting, at 30 ;)
to 35 degrees or higher) A Wire Nut RXPF-F01
The outdoor thermostat will then break (between terminals 1 FOSSIL FUEL KIT

and 2) this is the yellow terminal from the the wall thermostat,
which goes to the compressor contactor, and will then send this
24volts to the gas heat (closes between 2 & 3).

No monitor

Dennis W. Mayes
Tennessee Valley Technical Programs

901-373-3992

Note:

Furnace Control Board

When the yellow terminal at the
control board is hot (as with the
heat pump), the fan motor will
be running on high speed. When
the white terminal at the control
board is hot (as with auxiliary
gas heat), the fan motor will be
running at the lower speed.

The Fossil Fuel Kit is used on
heat pumps when the “Auxiliary
Heat” is Gas instead of Electric.
The fuel kit will insure that the
heat pump and gas heat are not
operating at the same time.

The high temperature of gas heat,
(150deg. or higher), will cause
excess pressure on the heat pump
if they are running together.

W-2 on the thermostat will not be
used because W-2 will bring on
both heats by way of the second
stage.

'BL] Dennis \M/A Maqes 2005
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10.

LAB
Heat Pump

Connect Guages

Connect a temperature probe to the suction line, a second probe
sensing the ambient air.

Using the Sling Psychrometer obtain a wet bulb temperature.
Turn the unit on.

Log the following:

Low-side pressure Suction Line temperature

High-side pressure Ambient Dry- bulb temp.

Wet bulb temp. Super-heat at service valve

Using the Charging-Charts, determine if the unit is correct. If it is
not correct, determine the problem.

With the Amp Meter check to determine if the electric heat is on.
Using the thermostat, cycle the electric heat off leaving only the
Heat-pump operating.

Execute a defrost cycle. (by-pass the out-door coil temp. sensor)
Determine if the Aux. Heat came on while in defrost.

Terminate defrost.

Shut the unit down.
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