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REVERSING VALVE: The reversing valve body contains thslide valve and a solenoid operated
pilot valve . All heat pump models discussed here, will energize the reversing valve solenoid in the
heating mode.

AA 24-volt solenoid shifts the position™s
High pressure gas forces the slide valve t¢

COOLING MODE:

Arhe solenoid coil is deenergized.

Adigh pressure discharge gas flows to the
Aorces the valve slide to the same end a
Aot gas then flows to theoutdoor coil.

HEATING MODE:

AThe solenoid is energized.

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

ArThe slide is forced to the opposite e
gas to the indoor caoil.

Arhe system now heats instead of ca
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METERING DEVICE

FLOW CHECK PISTON

One heat pump metering device is the flowcheck piston. It has two functions.

Acirst, it acts as a refrigerant metering device controlling refrigerant flow into the evaporator.

fSecond. 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

i ; f T
B FLOWCHECK METERING DEVICES: Indoor & Outdoor HEAT PUMP COMPONENTS
PRESSURE ORIGINAL PISTON

" "' e | OWCHECK PISTON INSTALLED SIZE STAMPED
a4 ON DISTRIBUTOR

g 3
BYP ASSING f' 9 ] \ FLOWCHECK PISTONDISASSEMBLED

PISTON SHIFTS ~ T
DOWN TO LET FLOWING - o . W
REFRIGERANT THROUGH . -

METERING

PISTON SHIFTS
UP TO LET METERING -~ :
REFRIGERANT THROUGH : TEFLON SEAL NEOPREHE DISTRIBUTOR

PISTONIN SEAL

DISTRIBUTOR
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METERING DEVICE

THERMOSTATIC EXPANSIONVALVES (TXV):

Spriy Cheek Vlve

A thermostatic expansionvalve is another refrigerant flow
control device Most expansion valves are externally
equalizedand have nonadjustable superheatsettings

AThe external equalizer line connectsthe valve
the evaporating coil. Its pepose is to allo
pressureto the underside of the power headd
ensuresaccuratemetering and stables

Arhermostatic expansion valves meter refr
evaporating coil to maintain an active cc
operating conditions. This improves heat p
Fixed orifice metering devices, like the flo
compromise systemperformance when operg
change

ARefrigerant flows through a standaf
direction. When using a thepaiostatic expa
heat pump, a check valve provides a path
flow around the valve in the reverse directio
canbe either ball checkvalvesor spring-loade

A\ number of Current thermostatic ex
incorporate an internal checkvalve.
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ACCU

SUCTION LINE ACCUMULATOR:

ACCUMULATOR AL ____HEAYT PUMP COMPONEN

Arhe 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/_\ A

VAPOR , | REFRIGERANT
Aaccumulators are on most heat o DUMPS IN
pumps using reciprocating
compressors. They may be used o
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
PRESSURESWIICH ATTAC

RUNIT: Discharge Mufflr :

COMPRESSOR DISCHARGE LIN
COMURESSOR 2

CHARGE MUFFLER \ P

REVERSING VALV

HED

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 IS NOT AFILTER DRIER. DO NOT
REPLACE THIS CONPONENT WITH A
FILTR DRIER. DOING SO WILL
ADVERSELY AFFECT UNIT
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THINGS: T@)CONSIDERIBEEORE ﬁl],@(jk‘lﬂg ['h@ ﬁlla_r]!l@

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.
Pagel2



GO0 BY SINMER HEST
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

. . . . . .S 15& 16
intersection of Vapor line pressure and outdoor ambient on the appropriate chart. The Vapor lin&"¢ 0

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). Pagel3



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

MOGLEERNEINN ‘Y“.

Indoor Ambient- Deg. F

Tt
TOTALSYSTEMOHARGE G202 WITH2SFT. 14'0.. LUQUIDUNE  |smiicn: | oigirgo o i |
. ' W ﬂ gmb'li”t Discharge Press. AL |
eg. - o
Super Heaft Chargling Methed Serviee Valve (L6) | o
Vapor: Pressure at:Vapor:-Service Port. (Between Reversing-Valve and-Accumulator) 37| 182 208 | 234 | 23
Qutdoor
. 42| 44 | 46 | 48 |50 | 52|54 |56 | 58| 60| 62| 64 | 66 |68 | 70 |72 | 74 |76 |78 | 80| 82
Ambient B 2| 0| 196|222 |21
Deg. F .
Vapor Line Temperature at Compressor Degrees F.
27 | 158 184 | 210 | 19
; 105+ 39| 42| 42| 43| 45| 46| 47 | 49| 50 e
- 105 42| 43| 45| 46| 47 |49 | 50 | 51 | 53| 54 a 2o | 147 173 | 200 | 17
100 ADD RERRIGERANT | - 46 | 47| 49| 50 | 51| 53 | 54| 55| 57| 58
bt ) 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
3 12 | 129 155 | 182 | 13
%] 80 61 | 63| 64| 66| 67|69| 70 | 71|72 |74
a» | 75 63| 64| 66| 67|69 70| 71| 72 | 74| 76 m S 19 | 176 | 10
8 | 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
V7
o | 2 55 | 56 | 58| 59 | 61 | 62| 64 d
= e : .
£ |57 49 | 51| 52 | 54| 55 | 57 | 58 - REMOVE REFRIGERANT | : 3 | 114 | 140 | 166 | 6
oy |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 10SEER-018 MODELINDOORUNIT/GOIL 24538 | ™ fmcccimeriocnr [y

Outdoor 60 70 80

TOTALSYSTEMGHARGE G202 WITH2SFT. 1/4'0D. UQUIDUINE  faroicn i e o
Super Heatt Chargindyizdhod 7| Sonies Vel (16 |

Vapor: Pressure at:Vapor:-Service Port. (Between Reversing-Valve and-Accumulator) 37| 182 206 | 234 | 23
Outdoor
Ambient 42| 44 | 46 | 48 | 50 | 52|54 |56 60| 62| 64 | 66 |68 | 70 |72 | 74 80 | 82
Dea. F P | 32| 70| 196 222| 21
€g. .
Vapor Line Temperature at Compressor Degrees F.
27 | 158 184 | 210 | 19
P 105+ 39| 42| 42| 43| 45 49| 50 e
. 105 43 [ 45| 46| 47| 49 53| 54 a 2o | 147 173 | 200 | 17
. 100 EADD BERRIGERANT | - 47| 49| 50 | 51| 53 57 | 58
. 95 52| 54| 55 | 56 | 58 62 | 63 t 17 | 137 163 | 190 | 15
; 55| 57| 58 | 59| 61 | 62 65

12 | 129 155 | 182 | 13

e 80 61 | 63| 64| 66| 67|69| 70 | 71|72 |74

a» [ 75 63|64 | 66| 67|69|70| 71| 72 | 74| 76 m ; 123 19| 176 | 10
a8 |70 65|67 | 68| 70| 71| 73| 74| 76| 77| 78

g |65 67| 68| 70| 71 |73 | 74 |76 | 77| 79 | 80 o o | 118 s | 170 o
e o sl oo | [ L] LI L] g

‘t' - 49 | 51|52 |54 |55 |57 | 58 - REMO)VE REFRIGERAN[T -3 114 140 | 166 6
e Tl w10l e 1 o5 s e

Z 47 36| 38 (3941 |43 | 44 |46 -8 110 136 163 4
& |42 [30]32]34 35|37 ]3940
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MODEL OUTDOOR UNIT 109EER-018 MODELINDOOR UNIT/GOIL 2453A indoor Ambent De. | g,
TOTALSYSTEMOHARGE 6202 WITH2SFT. 1/4'0D. UQUIDLINE | ~mien oicrhre oo,
. ' W ﬂ gmb|§nt Discharge Press. AL |
eg. N
Super Heaft Charging Methed Servles Valve (L6:) | 6o
( Vapor Pressure at)Vapor: Service Port- (Between Reversing Valve and-Accumulator) 37| 182 208 | 234 | 23
Qutdoor
Ambient 44 | 46 | 48 ’50 ’52 56 | 58| 60| 62| 64| 66|68 |70 [72 |74 |76 |78 | 80| 82
Deg, F U h 32| 170 | 196 | 222 | 21
Vapor Line Temperature@t Compressop Degrees F.
4 27 | 158 184 | 210 | 19
p 105+ 39| 42| 42| 43| 45| 46| 47 | 49| 50 e
i 105 / 42 (43 (45| 46| a7 |49 | 50| 51| 53| 54 2o | 147 173 | 200 | 17
100 2 ks 46 | 47 | 49| 50 | 51| 53 | 54| 55| 57| 58 a
tR - | =
, 95 : RERRIGERA 49 | 51| 52| 54| 55|56 | 58 |59 | 60 |62 | 63 t 17 | 137 163 | 190 | 15
- | 90 / 51|52 |54 |55]| 57| 58 | 50| 61|62|63 |65
85 7€ 58 [ 59| 61| 62|64 65| 66|67 |69 | 70
m & / 12 | 129 155 | 182 | 13
; 80 /61 63| 64| 66| 67|69 70 |71 |72 |74
a» [ 75 ?é 64 | 66| 67| 69| 70| 71| 72 | 74 | 76 m ; 123 w9 | 176 | 10
a8 |70 /67 68| 70| 71| 73| 74| 76| 77 | 78
> |65 67 7071 |73 | 74 |76 | 77| 79 | 80 o
T P T R T P T S 2 118 144 170 8
p 4 . .
- 62 55 58| 59 | 61 | 62| 64 . RE VlOVE E d
4 n | u
= |57 49 7( 54| 55|57 | 58 : REFRIGERANT| : -3 | 114 | 140 | 166 6
52 43 | 45 |f47 50| 51 53 :---------------- -----------: e
-
pnt 47 36| 38 |39]41/| 43 46 -8 110 136 163 4
-
o/
Outside Temp. Temperature at Pagel6
Compressor




S THE NS CHNROE PRESSIRE

DISCHARGE PRESURE CHECK (HEATING) - In the heating modewith

the outdoor temperature below 42 degrees , units using a flow check piston on the outdoo
coil can only be accurately charged using the weight method\t 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 systenischarge pressure may be used

only to verify system chargeThe service port on the vapor service valve (large valve) is

used for this purpose. Measure and record the three values requirechytdoor ambient,

indoor ambient and discharge pressureat the large service valve, also note thtemperature

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

the appropriate chart. The discharge pressureshould approximate the intersect value on

the chart. (see the next page #18) Pagel’



W A NMUERNEINN ‘\&\
MODEL OUTDOOR UNIT 10'SEER-018 MODELINDOOR UNIT/COIL 2453A indoor At Des. | fgg
2 2 i Outdoor: | 60 50| hguss
TOTALSYSTEMCHARGE 6202. WITH25FT. 1/4'0.D. LIQUID LINE Amient.| tctp{aEs, g
Super Heat Charging NMethod Servigalidlie (L) | e
Vapor: Pressure at:Vapor:-Service Port. (Between Reversing-Valve and-Accumulator) # 37| 182 234 | 23
Qutdoor
Ambient 42| 44 | 46 | 48 |50 | 52|54 |56 | 58| 60| 62| 64 | 66 |68 | 70 |72 | 74 |76 |78 | 80| 82
Deg, F h 32 | 170 222 | 21
Vapor Line Temperature at Compressor Degrees F.
27 | 158 210 | 19
105+ 39| 42| 42| 43| 45| 46| 47 | 49| 50 e
-
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
b
. 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| 616263 |65
85 56 | 58 | 59 | 61| 62| 64| 65| 66 | 67 |69 | 70 ‘
"; -
Vil g 61 | 63| 64| 66| 67|69| 70 | 71|72 |74
a» [ 75 63|64 | 66| 67|69|70| 71| 72 | 74| 76 m ; 123 149 | 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 s
2 118 144 | 170 8
Y
e | ©2 55 | 56 | 58| 59 | 61 | 62| 64 d
a2
€ |57 49 | 51| 52 | 54 | 55 | 57 | 58 -3 114 140 | 166 6
m |52 43| 45| 47 |48 | 50| 51 [ 53 e
: 47 36| 38 (3941 |43 | 44 |46 -8 110 136 163 4
© |42 |30|32|34 35|37 30|40
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Lok W o A i

CHARGING WEIGHT - For a new installation, evacuation of interconnecting

tubing and indoor coil is adequate; otherwise, evacuate the entire system. Use the syster
charge shown on the charging chart for the approiate outdoor unit/indoor coil model
combination. Note the chart value includes charge required fok5 feetof standard size
interconnecting liquid line. Calculate actual charge required with installed liquid line size
and lengthusing:( 1/ 4 0 O.Db. = .3 oz./ft), (5/ 16
(1/ 20 O. D. Withlan a&curate scalg (+/10z.).or volumetric charging device,
adjust charge difference between that shown on the unit data plate and that calculated fo
the new system installation. If the entire system has been evacuated, add the total calcul

charge.
9 Pagel9






COOLING MODE OF I_!.OJWI Elw_m_ﬂmmmwﬁi H E‘ATF I.IO)_ADJ

OPPERATION

SYMPTOMS
CAUSES ASUCTION LOW
A OW AIR FLOW ASUPER HEAT LOW
MIRTY INDOOR COIL A IQUID COULD BE IN
MDIRTY FILTER SUCTION LINE
AOUCT PROBLEM ACONDENSER STARVED

cO‘i_FI:I REVERSING VALVE AEVERYTHING IS LOW
COOLING POSITION

|L_5—|4—| oG

OUTDOOR
METERING
DEVICE l

NZ=-r N"IMI

-

INDOOR
ETERING
DEVICE

CLOSED OPEN
INDOOR CHECK OUTDOOR BASIC HEAT
CHECKVALTE PUMP CIRCUIT
COOLING
MODE OF
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COOLING MODE OF
OPPERATION H I[ﬁ

HIEVARQRATIQR HEATFLOAD)

CAUSES SYMPTOMS

AdIGH AIR FLOW ASUCTION HIGH
ANFILTRATION AIR ASUPER HEAT HIGH
AJNDERSIZED UNIT AEVAPORATOR IS LOOKING
ANEW START-UP FOR MORE REFRIGERANT
AOUTDOOR TEMP. ABOVE DESIGN BUT SYSTEM IS FULLY

CHARGED

REVERSING VALVE

cooune posimon AHIGH DISCHARGE GAS TEMP.
|L_)_N_| et

OUTDOOR
METERING
DEVICE l

NZ=-r N"IMI

INDOOR
METERING

CLOSED
INDOOR CHECK

OPEN

OUTDOOR BASIC HEAT

CHECK VALVE

PUMP CIRCUIT
COOLING
MODE OF
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OPPERATION UJN n Eﬂi@jﬂlﬂﬂﬂ E‘ nJ s_; -{ ]jm

CAUSES SYMPTOMS
AEAK NOTENOUGH /SUCTION LOW
RERRIGERANIT ASUPER HEAT HIGH
INNTFIE AEVAPORATOR IS STARVED
UNIT(LEAK) A OW SUBCOOLING

A TARVED CONDENSER

REVERSW«BVALVE
COOLING POSITION

\ i,

OUTDOOR
CAPILLARY

CLOSED OPEN
INDOOR CHECK OUTDOOR BASIC HEAT
CHECKVALTE PUMP CIRCUIT
COOLING
MODE OF
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ST ouERGHARGEDSYSTEM

CAUSES SYMPTOMS
ATOO MUCH ASUCTION HIGH
REFRIGERANT ASUPER HEAT LOW

AEVAPORATOR IS FLOODED

AIGH SUBCOOLING
ALOODED CONDENSER

REVERSING VALVE
COOLING POSITION

IL_5—|4—| Ry

OUTDOOR
METERING
DEVICE l

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

oo | RESTRIGTED METERING DEUIGE Sxerovs

CAUSES ASUCTION LOW
AEBRIS IN ORIFICE ASUPER HEAT HIGH
ANSTALLED WRONG AVAPORATOR IS STARVED

A4IGH SUBCOOLING

AVMOST REFRIGERANT IS
SETTING IN THE CONDENSER

AADDING REFRIGERANT WILL

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

DEVICE

NZ=-r !!-10:0

IL__\_N_' mm IN THE LOW SIDE PRESSURE

=

OUTDOOR
METERING
DEWCEl

INDOOR
METERING

FQEE;FRICTrEET____—_—————————————" :

CLOSED

OPEN

METERING INDOOR CHECK OUTDOOR BASIC HEAT

DEVICE SRR PUMP CIRCUIT
HIGHAFTER COOLING
REFRIGERANT MODE OF
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COOLING MODE OF
OPPERATION

CAUSES
JOEBRIS IN ORIFICE

ANSTALLED WITH
FLOW IN WRONG
DIRECTION

ATI CKI NG, WONOT
UNSEAT

REVERSING VALVE
COOLING POSITION

RZ=r 20=40C0

INDOOR
METERING

OUTDOOR
ETERIN
DEVICE

SIMPLY
CHECK FOR
COLD LIQUID
LINE -MAY BE
FROSTING OR
SWEATING

CLOSED
INDOOR CHECK

OPEN
OUTDOOR
CHECK VALVE

Page26

RESTRICTED CHEGK UALYE SvMPTOMS

ASUCTION LOW

ASUPER HEAT HIGH

AEVAPORATOR IS STARVED

ACOLD LIQUID LINE

AVOST REFRIGERANT IS
SETTING IN THE
CONDENSER

A OW HEAD PRESSURE

“CHECK VALVE
BLOCKED AND

METERING

BASIC HEAT

PUMP CIRCUIT
COOLING
MODE OF

OPERATION




orveron | BRASSING FLOWICKECH PISTON (indoor eol])

CAUSES

AEBRIS IN ORIFICE
ANSTALLED WITH

FLOW IN WRONG

DIRECTION

BTI CKI NG, WONHBT
SEAT

AISTON TOO LARGE

REVERSING VALVE
COOLING POSITION

RZ=r 20=40C0

OUTDOOR

INDOOR

METERING EEE/?&’;T
— =
FLOWCHECLK i =
PISTON NOT INDOOR CHECK OUTDOOR
SEATING CHECK VALVE

Page27

SYMPTOMS

ASUCTION HIGH

ASUPER HEAT LOW
AEVAPORATOR IS FLOODED
A OW HEAD PRESSURE
ACONDENSER STARVED

DONOT CONFUSE THI S
WITH THE CHECK VALVE IN A
SCROLL COMPRESSOR DISCHARGE
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.

BASIC HEAT
PUMP CIRCUIT
COOLING
MODE OF
OPERATION




COOLING MODE OF

OPPERATION
CAUSES SYMPTOMS
ASUCTION HIGH

ANTERNAL SLIDE IS

NOT SEATING AND ASUPER HEAT HIGH
ALLOWING HOT GAS JEVAPORATOR IS FLOODED
TO BE DELIVERED
INTO THE SUCTION A OW HEAD PRESSURE
SIDE. ACONDENSER STARVED
THE MIDDLE LINE ON THE
REVERSING VALVE SHOULD BE A OW SUBCOOLING
THE SAME TEMPERATURE AS DONG6T CONFUSE THI S W

CHECK VALVE IN A SCROLL
REVERSING VALVE COMPRESSOR DISCHARGE STICKING
COOLING POSITION OR A LOW CAPACITY COMPRESSOR

THE ONE TO |1 T6S
MUCH COOLER THAN THE ONE
TO 1 T6S RI GHJ

R2=r/ 20=4004

) CONFIRM THE TEMPERATURE RISE

. | . ' ' N THROUGH THE REVERSING

- VALVE(MORE THAT A 7 DEGREES RISE
REPLACE THE REVERSING VALVE) AND
ALLOW THE COMPRESSOR TO PUMP THE

SYSTEM DOWN.

o |

OUTDOOR

INDOOR
METERING

ETERIN
DEVICE

IF THERE IS A TEMPERATURE RISE CV
MORE THAN 7 DEG. F. FROM INLETZ~

LINE ON THE REVERSING VALV,

THE COMMON MIDDLE PORT”ON THE CLOSED OPEN
BASIC HEAT
PUMP CIRCUIT
COOLING
MODE OF
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system

TroubleShooting
Heating Mode
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wearne vooeor | ILIOWY HEAT LOAD (dirty eoll)

OPPERATION

SYMPTOMS
CAUSES ASUCTION LOW
OIRTY OUTDOOR COIL MIGHSIDE LOW
AAN OFF A OW SUPERHEAT
JOEFROST NEEDED A OW SUBCOOLING

ANDOOR STARVED

0ce
o

0]
'T AEVERYTHING IS LOW
INDOOR COIL IS

OUTDOOR COIL
s willom —‘?H ._nutm. oy

EVAPORATOR

— INDOOR S :
METERING
¥~ OUTDOOR COIL IS
e

¥ DEVICE -
= -_ij_—-————— ‘_jt_::::] HOLDING MOST OF
‘.l ‘I THE LIQIID

OPEN INDOOR CLOSED OUTDOOR

CHECK VALVE CHECK VALVE BASIC HEAT
PUMP CIRCUIT

@ @ . HEATING

MODE OF
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HEATING MODE OF
OPPERATION

CAUSES
DIRTY INDOOR COIL
AAN OFF

ANDOOR COIL IS TOO
SMALL

INDOOR COIL IS
SERVING AS THE
CONDENSER |

=)

\

@)
O

MIS-MATCH/ (dirty indoor coil)

SYMPTOMS
ASUCTION HIGH
AdIGHSIDE HIGH

A OW SUPERHEAT
A OW SUBCOOLING
ANDOOR STARVED

IF FLASH GAS IS PRESENT

02}
$
Py

Il-r !3-40:.

THE PRESSURE MAY FALL
AND SUPERHEAT RISE.

G,

I
i

OUTDOOR COIL

I

SERVING AS

INDOOR
METERING
DEVICE

OUTDOOR

METERING
DEVICE

CLO I OUTDOOR
CHECK VALVE

OPE V V OOR
CHECK VALVE

EVAPORATOR

MOST
REFRIGERANT IS

—|

OUTSIDE

BASIC HEAT
PUMP CIRCUIT

VERY HOT LIQUID

HEATING

MODE OF

. LINE

Page31l
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HEATING MODE OF
OPPERATION

CAUSES
A EAK

INDOOR COIL IS
SERVING AS THE
CONDENSER |

LOW CHARG

SYMPTOMS
NOTENODCH ASUCTION LOW

REERIGERANID

AdIGHSIDE LOW

AdIGH SUPERHEAT
A OW SUBCOOLING
ANDOOR STARVED
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LINE
OUTDOOR COIL

/
0Tl . ' ltm.
SERVING AS

< EVAPORATOR

=

—

A

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 TOONICE /SUCTION HIGH

FOVERCHARGED UNIT RERRIGERANT AMIGHSIDE HIGH

INDOOR COIL IS
SERVING AS THE
CONDENSER

~N

A OW SUPERHEAT

A4IGH SUBCOOLING

ANDOOR FLOODED
servinG as ADUTDOOR FLOODED

THE SUCTION

/ LINE
OUTDOOR COIL

SERVING AS

< EVAPORATOR

A

OUTDOOR
METERING
DEVICE l

METERING
DEVICE

CLOSEDOUTDOOR

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

CAUSES

JOEBRI BLOCKING
ORIFICE

STUCK METERING
DEVICE

INDOOR COIL IS
SERVING AS THE

CONDENSER | "'uull

A

=)

DEVICE

—_—

INDOOR
METERING
DEVICE

PENTTRDOOR

STUCK /
METERIN

CHECK VALVE

D) METERING DEVICE (indear eef])
SYMPTOMS
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MAIGHSIDE LOW
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(] l AL
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CHECK VALVE
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. MODE OF
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HEATING MODE OF
OPPERATION

CAUSES

JOEBRI BLOCKING
ORIFICE

STUCK METERING
DEVICE

INDOOR COIL IS
SERVING AS THE
CONDENSER

~N

=)

Indoor coil is too
small to handle
complete charge
therefore the
highside pressure
goes up

?

—_— -

OPE V V OOR
CHECK VALVE

S
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O
<_I
i
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SYMPTOMS
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AdIGHSIDE HIGH
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I
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OUTDOOR
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CHECK|VALVE

STUCK
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HEATING MODE OF
OPPERATION

CAUSES

JOEBRI BLOCKING
FLOWCHECK

ABTUCK
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DEVICE
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Page36

OPERATION



e eorer | LEAKING REVERSING VALVE

OPPERATION

SYMPTOMS
CAUSES ASUCTION HIGH
ASLIDE IS STICKING MIGHSIDE LOW

AIGH SUPERHEAT
A OW SUB COOLING
THE MIDDLE LINE ON THE
REVERSING VALVE SHOULD BE AN DOOR STARVED

THE SAME TEMPERATURE AS
AOUTDOOR FLOODED
OUTDOOR COIL

MUCH COOLER THAN THE ONE
— EVAPORATOR

- OUTDOOR
METERING METERING

DEVICE

TO 1 T6S LEPRIL

IF THERE IS A TEMPERATURE RISE OF _= DEVICE
MORE THAN 7 DEG. F. FROM INLET —_ ey — — —
LINE ON THE REVERSING VALVEFO — _] ‘ I—J
REVERSING VALVE, REPLACE THE CLOSED OUTDOOR
REVERSING VALVE. CHECK VALVE CHECK VALVE BASIC HEAT
PUMP CIRCUIT
(hew) (o) HEATING
. MODE OF
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§F ==
T When t he t her most at A
E circuits between R and B, R andfand R and G
are completed. Circuit R and B energizes the
#£20 vewpageao  reversing Valve (RV) switching it to the heating
on screen 1+1 T T 1
. . position (the reversing valve remains energized
while reading

T-_thispage. as | ong as t he sel ectc
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).

1 If the room temperature should continue to fall,
— circuit R and Is completed by the seco&

stage heating room-thermostat. Circuit R
é energizes a heat sequencer or Watt Restrictor.
The completed circuit will energize
¥ 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

Switch to : Mercury
Heat . :
- e—a - - 2ANolts _..Q—.T - R
2euc SO ERE VT e
by B
) -
| : Mercury | 2]
Hot Gas Sensor = .
| : Closing
: D
. ; ' . Second Stag wp
High Pressure I . —
’ Control T. - Blge - e : W/BL
. . : |fIA WI/BK “'—L
| z lRZ R1\® P4 6 purple . o o Watt
. 2! \V S N : Defrost restrictor
of 1 ¢ —. . heater d
i Defrost Relay .
| E pY¥2 Y1 S| . Control 2
. \| o ...
. Rzefm?on ' 24y .
e Blower Re|8 q I
i alve @ ’ IRSTHRESNAT
. efrost ...'lllllllll-----------------..............
I . Defrost Control Sensor
! S B =0
1 L a»— > v

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
HEATPUMPS CONTROL 2 ELEMENT 2 2
by Dennis\W:Mayes * :I ¢ V V\ ]‘
JANUARY 2000
LIMIT HEAT
HEATING RELAY
‘_C()m 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 GREEN
HEATER EWHITE BLACK
CONTROL BLACK ", 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 Pagedl
between 70Fand 75F ag
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WIRIND DIAGRAM REPRESENTS MAXIMUM COMPONENTS, FEWER COMPOMENTS WILL RESULT IN LESS WIRING THAN SHOWN

: ﬁﬁ__

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.

A\ W CONTROL USES TERMINAL BLOCK INSTEAD
OF CIRCUIT BREAKERS.

LOw
-FACTORY STANDARD
“FACTORY OPTION

WIRING INFORMATION
LINE_YOLTAGE

-FACTORY STANDARD

-FACTORY OPTION

IELD INSTALLED ———a
YOL TAGE

-FIELD INSTALLED

— — —

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

-CABINET MUST BE PERMANENTLY

8K BLACK 0 ORANGE
BR  BROWN PR PURPLE
BL BLUE R RED

G  GREEN v WHITE
GY GRAY Y  YELLOW

ELECTRICAL WIRING DIAGRAM

BJ¥ | JBG [9-1 99- -







LARSRE "o\ Le 4i - \
' f"""ff;fff;::?'??"‘f’”f'f'“*"‘F:' e demand defrost control is a printed circuit board assembly consisting
’l‘...,‘: » \ h )f solid state control devices with Electro-mechanical outputs. The demand
: i defrost control monitors the outdoor ambient temperature, outdoor coil
emperature, and the compressor_run-time to determine when a defrost
le is required.

4.2 "M DEFROST INITIATION

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

---------- e The outdoor coil temperature is below 35 F.

"Y1 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.

Additionally, a defrost will be initiated if six hours of accumulated
i pressor 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
testing 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 MOdG'S can be changed to 50 F., 60 F., 70 F or 80 F, by relocating a jumper on the

board.
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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 (

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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