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Service Manual

SPLIT-SYSTEM RESIDENTIAL
AIR CONDITIONER AND HEAT PUMP

INTHODUCTION

This service manual ensbles a service techmcnan to -sérvice, ropair,
and maintain a farruly uf sumlar Air conditigners arst haal: pumps. Tt

installér,

information or asgistance, The

must use factory-authorzed kits or accessories when modi-
fying this product,

SAFETY CONSIDERATIONS
Service and repair of these units should be attempted only by trained
service technicians familiar with BDP standard service instructions
and fraining material,
All equipment should be jmstalled in accordance with accepted
practices, unit Ipstallation Instruction, and in compliancs with all
national and Jocal codes.

Power should be turned off when servicing or repairing clectrical
components, Extreme caution should be observed when troubleshoot-
ing electrical components with power on. Observe all warning notices
posted on equipment.

Refrigeration system contsins refrigerant under pressure. Extreme
caution should be observed when handling refrigerants, Wear safety
glasses and gloves to prevent personal injury. During normal system
operation, some components are hot and can cause burns. Rotating fan
blades can cause personal injury. Appropriate safety considerations
arc posted throughout this manual where potentially dangerous
techniques are addressed.
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UNIT IDENTIFICATION
. PRODUCT NUMBER STAMPED ON UNIT RATING
PLATE

The unit product number has 16 positions comtaining groups of
numbers and letters that indicate specific information about the unit.
Listed below is the breakdown of the 16 positions. '

Pogitions 1, 2 and 3 — Product Serjes
Example:

A 500 Series number [ndicates a split systemn condensing unit and 2
600 Series number indicates a split system best pump.

Position 4 —Model Letter

New models are inttoduced with a letter A, and subsequent major
model changes are identified by changing to the next letier, B then C,
ate,

Position 5 —Electrical characteristics such as:

J—208-23Q, 1 phase, 60 Hertz

N —208/230, 208/240, 1 Phase, 60 Hertz

P—208/230, 208/240, 3 Phase, 60 Hertz

E— 460, 3 Phase, 60 Hertz

Q—220, 3 Phase, 50 Hertz

5—220/240, 1 Phase, 50 Hertz

Z—1380/415, 3 Phase, 50 Hertz

FPosition 6 —Fuel and Controls _

Not applicable on condensing units or heat pumps, 5o the lotter X is
used signifying none.

Pasitions 7, 8 and 9 — Nominal Cooling Capacity (in thousands Bruh)
Hxample: 036 = 36,000 Btuh or 3-ton capacity,

Positions 10, 11 and 12 — Heating Capacity

Not applicable on condensing units or heat pumps, so the number zero
1$ used signifying none.

Position 13— Brand name

WYY

—3

Other lztters for produst variations from stapdar d
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Example; Letter A— Cﬂmeyumt‘ ‘(B P or. P 10 ‘u)
- mh ; Rh
M —BDP laheled . Wi
g e .-ww,u,‘%gw\ .
T—Comraon unit (SD-cycle eXpOT Products: oy eptesy
Positfon 14—Tlnit Series \.rm@ﬂj‘_t K*’Iﬁ o

New units have an.A. As major cormponentrvaraticRs @)
as compressor, fan motor, coil.:cirouitdr . size;ietos ﬂ]&f(.‘-l]ﬂl]g_
indicsted by unsing letter B, then C, atc. gk eend hops Q*‘“u;;a“w

Positions 15 and 16— Product Varfations: uwi w Hizads

Exarhple: AA —Standard unit sttty GmE ke
sty inivmai

iy b i« i

ERRE et
II. SERIAL NUMBER IDENTIFICATION

The; unit.setial pumber has-10 positions ccmtammg grﬂupsmemebers
and a Jetter that indicites specific information;aboutstht init. sEisted,
below is the breakdown of the-10 positions: iy sy ARtz

Positions 1 and 22— Wesek of Manufacture
Example: . S et e

01— TFirst week of a year
52—Last week of a year

Positions 3 and 4—Yeay of Manufacture

:pron

e pP

Example:

941-1991

Positlon 5— Manufacturing Site
Example:

A—Indianapolis

E—Collierville

Positions & through 10— Serial Number ;

CABINET
Certain maintenance routines and repairs mqu:rc removal of cabmet
panels. There ate 2 basic cabinet designs for air conditioners and heat
pummps. (Sec Fig. 1.) R :
. REMOVING TOP COVEH—F{ELIANT}ENDURA PHDD, :
UCTS PRIOR TO 1992 B

1. Turn off all power to outdoor end indoor unftg""

o
i
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. Remove screws holding top cover to coil grille and corner
posts.

3. Remove access panel,
. Remove information plate.

5, Disconnect fan motor wires, cut wire ties and temove from
control box. Refer to unit wiring tabel,

6. Lift top cover from unit.
7.

. REMOVING FAM MOTOR ASSEMBLY - RELIANT/EN-
DURA PRODUCTS PRIOR TG 18992

Reverse sequence for reassembly,

1. Perform steps I through & above.

2, Remove nuts holding fan motor top cover.

3, Remove motor and fan blade assembly.

4, Reyerse sequence for reassembly.

5. Prior to applying power, check that fan rotatzs frt::ly

. INFORMATION PLATE RELIANT/ENDURA PROD-

UCTS

“The information plate is secured to the front of the control box and
provides o cover for jt. (See Fig. 2.) This plate also provides a surface
to attach the wmng schematic, superheat Chargmg tables with
instructions, and- ammg labels. 'I’hl:«plagl: has 2 tabs on the top edge
that are bent da ; thdn*90°, When the information
plate is removed, fhese tabs can be inserted into 2 mating slots in the
bottom front edge of the control box and the plate hangs down
forming a Jower front panel. (See Fig, 3.) This is convenient where
access to the controls s required while the unit i= operating. The
information plate on the small size easing completely covers the
openring below the conttol box. On larger models the information plate
may not caver the entire opening. In this 1n5tanc$, thcitup Fover can
be removed and placed on its side to cover the additional space.

V. CONTROL BOX COVEH—CUBE PRODUGCTS

This pancl contains much of the same information as the information
plate mentioned previously, but is des;gned only to cover the cantrol
box.

_ ABB4N

Flg. 2—Information Plate
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V. REMOVING TOP COVER—RELIANT/ENDURA,CUBE
PRODUCTS FOR 1882

1.
2,

Turn off all power to outdoor and indoor units,

Remove 5 screws holding top cover to coil grille and cail tube
sheet.

3. Remove 2 screws holding control box cover.
4, Remaove 2 screws holding information plate. -

5. Disconnect fan motor wires, cut any wire ties apd slip wires out
of control box and through tube clamp on back of contral box.

. Lift top cover from unit.

. Reverse sequence for reassembly.

VI. REMOVING FAN MOTOR ASSEMBLY — RELIANT/EN-
DURA/CUBE PRODUCTS FOR 1852

. Petform steps 1,8, 4, anchS above. (Note step 2 is not required.}
. Remove 4 screws holding wire basket to top cover.

. Lift wire basket from unit.

. Remove nuts holding fan motor to wire basket,

. Remove motor a?ncl fan blade assembly.

. Pull wires through wire raceway to change motor.

. Reverse sequenge for reassembly.

. Prior to applying power, chcck that fan rotates fregly.

=B I - R - )

WARNING: Exercise extremne caution when wotking on
any electrical components. Shut off all power to system prior
to troubleshooting. Some troubleshooting techniques require
power Lo remain on. In these instances, exercise extreme
caution to avoid danger of electrical shock., ONLY
:PRAINED-SERVICE RERSONNEL SHOULD PERFORM
ELECTRICAL TROUBLESHOOTING.

Troubleshooting charts for air conditioning apd:heat pump units are
provided at the back of this manval. They enable the scrvice
technician 1o use & systematic approach ‘b locating the cause and
correcting system malfunctions.

. ALUMINUM WIRE

CAUTION: Alumioum wire may be used in the branch,
circuit (Le. the circuit between the main apd unit disconnect),
but auly copper wire may be used between the unit discon-
nect anl:'l the unit on BIP systems.

A

Whenever sluminum wire is used in the branch circuit wiring with this
unit, adhere to the following recommendations:

Connections must be made in accordance with the National Elcctrmal
Code, nsing connectors approved for aluminum wire, The eonnectors
must he 1L approved (marked Al/Cu with the UL symbdl) for the
application and wire size, The wire size sélected must have a current
capacity not less than that of the copper wire specified, apd must not
create & voltage drop betweeti the service panel and the unit in excess
of 2 percent of the unit rated voltage. In preparing the wite, just before
instelling the connector, all gtuminum wite must be "brush-scratched”
and coated with a earrosion inhibiter such as Pentrox A. When it is
suspected that the connection will be exposed to moisture, it is very
important to cover the entire connection completely to prevent an
electrochemical action that will cause the connection to fail very
quickly. Do not reduce the effective size of wire, such es cutting off
strands £o that the wire will fit a connector, Proper size connzetors
should be used. Check all electrical connections (both factory and
field) for tightness. This should also be done after the unit has reached
eperatifty temperatures, especially if aluminum conductors are used.
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Fig. 3~-information Plate Removed/Installed Balow Gontroi Box -

ll. CONTACTORS

NOTE: This section applics to single-speed models only.

The contactor provides a means of applying power to unit using low
voltage (24v) from transformer in order to power the contactor coil.
{See Fig. 4.) Depending on unit model, you may encouster single-,
doubije-, or triple-pole contactors to break power. One side of the line
may: be electrically energized, so excrcise extreme caution when
troubleshooting.

The contactor coil for these residential models of air conditioning
units and heat pumps is powered by 24 vac, If contactor does not
operate!

1. With power off, check whether contacts are fres to move.
Check for severe burning or areing on contact poins.

2. With power off, use ohmmeter to check for continuity of coil.
Disconnect leads before checking. A low-resistance reading is
normel. Do not look for a specific value, as different part
numbers will have different resistance values.

3. Reconnect Jeads and apply low-voltage power to contactor coil,
This may be done by leaving high-voltage power to outdoor
unit off, and turning thermostat to heat or cool. Check voltage
at coil with voltmeter. Reading should be between 20v and 30v,
Contactor should pull in if voltage is eorract and coil s goad.
If contactor does not pull in, change contactor.

4. With high-voltage power off and contacts pulled im, check for
continuity scross contacts with ohmumeter, A very low or zere
registance should be read. Highet readings could indicate
burped ar pitted contacts which may cause future failures.
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. CAPACITORS

T o

R AL i 1

CAUTION: Capacitors can store elécffical energy when
power is off. Electrical shock can result if you touch the
A\ | capacitor terminais and discharge the stored energy. Exercise
extreme caution when working near-caffdEitars, With, power
off, discharge stored energy By sfiorting acr6ss thechpacitor
terminals with & 15,000-0hm, 2-watt resistor. ’;j:'f '

L

NOTE: If bleed resistor is wited across start capacitor, it must be
disconnected to avoid erroncous readings when ohmmeter is applied
acToss capacitor,

{See Fig- 5.)

CAUTION: Always chieck capacitors with power off. At-
tempting to ttoubleshoot a capacitor with power on can be
dangerous. Defective capacitors mey explode when power is
applied. Insulating fluid inside is combustible and may
ignite, causing burns. :

A

i

Capacitors ara used as a phase-shifting device to aid in starting certain
single-phase motars. Check capacitors as follows:

1. After power is off, discharge capacitors as outlined above,
Disconnert capacitor from circuit. Put ohmmeter on R x 10k
scale, Using ohmmeter, check each terminal to ground (use
capacitor case). Discard any capacitor which Theasiires 1/2
scale deflection or less. Place ohmmeter leads across capacior
and place on R x 10k seale, Meter should jump to a low

W
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resistance value and slowly climb to higher value. Failure of
meter to do this indicates an open capacitor. Tf resistance stays
at zero or a low value, capacitor i5 internally shorted.

2. Capacitance testers are available which will read value of
capacitor, If value is not within « 10 percent value stated on
capacitor, it should be changed. If capacitor is not open of
shorted, the capacitance value js calculated by measuring
valtage across capacitor and current it draws.

WARNING: Exercise extreme caﬁtion when taking read-
ings while power is on. Electrical shock can cause personal
injury or death,

Use following formula to calculate capatitance:

2650 x amps
volts

3. Remove any capacitor that shows signs of bulging, dents ot
leaking. Do not apply power to a defective capacitar, as it may
exploda, :

Capacitance (mfd) =

A. Start Capacltors and PTC Devices

Sometimes, under adverse conditions, 2 -standard run capacitor in a
system iz inadequate to start compressor. In these instances, a
start-assigt device is used fo provide an extra starting boost to
compressor maotor. The first device is called a PTC (positive temper-
ature coefficient) or thermistor (ses Fig. 6). It is a resistor wired in
parallel with run capacitor. As current flows through it at start-op, it

AJEag0

AD1455
Fig. 5—Capacitors
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heats up. As it heats up, its tesistance increases greatly, until it
effectively lowers current theough it to an extremely low value. This,
in effect, removes it from the clrcuit.

-{12.5-22.5 OHME

12,5 QHM
(BEKAE COLOR)

,\_\25-45 OHMS
20-38 OMME s
BLUE
20 QHM 256 QHM
(BLUE COLOR) (BLUE COLOR)

_ , ABBAT4
Fig. 6—PTC Devices

After systemn shutdown, resistor cools and tesistance value returns to
normzl, vntil next time syster starts. If indoor coil does not have a
bleed-type expansioh device, it may be necessary to remove start
thermnistor and replace with accessory start capacitor and relay.
Consult pre-sale literature for application of start kits. Thesmistor
device is adequate for most conditions, however, in systems where off
eyele 15 short, device cannot cool fully and becomes less effective as
a start device, It is an eagy device to teoubleshoaot. Shut off all powes-
to systetn.

Check thermistor with ohmmeter as described below. Shut off afl
power to unit. Remove PTC from unit. Wait at least 10 minutes for
PTC to cool to ambient temperarure.

Measure tesistance of PTC with ohmmeter. as shown'in Fig. 6.

The cold resistance (RT) of any PTC device should be approximately
100-180 percent of device ohm rating,
12.5-0hm PTC = 12.5-22.5 ohm
color oo
25- ohm PTC = 25.45 ohm resistance - biue color
20-ohm PTC = 20-36 ohm resistance - blue color

If FTC resistance is spprecigbly lower or more than 200 percent
higher than rating, device is defective. . S
If thermistor is good amd compressor does not start, discopnect
thetmistor from starting circuit. Give compressor a temporary capac-
itance boost (sec next section). Run.compressor for 10 minutes, shut
off, allow system pressure to equalize. Reconnect start thermistor. Try
testarting compressor without boost capacitor, If after 2 attempts
ceimpressor does not start, remove thermistor. Add an accessory stari
capacitor relay package.

resistance - beige

B. Temporary Capacitance Boost

There are times when 4 temporary capacitance boost is needed to get
compressor started. (See Fig. 7.) Do not under any circumstances
attach termporary boost capacitor directly across compressor tetminals,
Serious petsonal injury can tesult. Exercise extreme caution with this
procedure when high-voltage power is on. If compressor motor does
not start, it may be due to low-line voltage, improper pressure
equalization or weak run capacitor, Check each possibility, attempt
capacitance boosting before adding anxiliary start capacitor and retay.
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Do not use start capacitor and relay on units with scroll eompres-
5QYS. %

e RIS

Turn off power. Check cempresse?‘-fpr ground of tifren",'If if"'jE;"not,'
proceed. Obtain a start capacitor appr&Ved by compiessor manufacs
turet. Connect wires with insulated prob%\to each terminal, Touch
probes to cach side of run capacitor. Energlié\ nd start compressor,
and pull probes away after 3 sec. stchargea\l‘art capacitor, Run
compressor 10 minutes, Stop and allow to sit idle for 5 minutes.
Check system pressure equalization. Attempt to restart without
capacitance hoost. If comptessar does not start after several attempts,
add proper auxiliary start capacitor and refay.

If PTC thermistor dewvice i inadequate as start device, a start capacitor
and relay may be added to system to insure positive start. Capaciter is
wired in parallel with run capacitor through normally closed set of
contacts on a deviee called start relay. The relay coil is wired across
start and commeon terminals of compressor. The sdded capecitapce
gets the comprassor started. As compressor comes up to speed,
voltage across start and common terminals increases to a value high
enough to cause start relay to energize. This opens normally closed
contacts and removes start capacitor from circuit. In aetue] practice,
this occurs in a fraction of 1 sec, :

NOTE: Tf bleed resistor is wired actoss start capaciter, it must be
disconnected to avoid erroncous readings when ohmmeter is applied
across capaeitor.

To check start relay and eapacitor, t' st turn off all power to unit.
Dischiarge start and. run capacitors 5 outlined carlier. Most start
capacitors will have’
these devices from systemn, Start capecitor can be ingpected visually.
Itis, dcslgncd for shert duration o intermittent duty, If left in circuit
far pmionged penod if bIewe through a speelelly destgned bleed hale,
it appears biewn, cheek for welded eentaets in start relay Start
capac:tor can be cliecked by ehmmeter method discussed earliey.

Start. relay is cheeked with ohmmeter Check for continuity. across.coil

_of relay. You should encounter a high resistance. Since relay contacts
are normally closed, you should read low resistance across them. Both
PTC device and capacitor relay start system are standard eqnipment
on same of these units. They are also availeble as acoessornies and may
be field installed.

V. CYCLE PROTECTOR

Solid-state Cyele Protector device protects unit compressor by pre-
venting short cycling. After a system shutdown, Cycle Protector
proyides for a 5 = Ziminute delay before compressor restarts. On

220-V FROM UNIT
+-CONTACTER:

COMP. RUN
CAPACITOR

START (BOOSZT)
CAPACITOR

ARBA40
Fig, 7-—Capacitance Boosting

1%000-ohen 2iwattbleed resistor. Disconnect .

G
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normalstart-up, S-minute delay occnrs before thermostatcloses. After
thetmostat: closes, Gycle Protector device provides:4 3-gee:delay on
HN67PAQ25:and HNG67ZAO03 only. (See Fig. 8,'9, and 10.)-

ﬂeviee‘i's.:?simple to troubleshaot, -Gnly\.‘ax;vﬁltnieter

Eycle: Protéctor:

functioning normally If i mee dela ‘
times out, change confol i -

V. CRANKCASE HEATER"®" T

Crankcase heater is a dev1ce for keepmg COMPpressor oil werm By
keeping oil warm, refﬂgerant does not rmgrate [is] and ds
compressor shell when the compressor is ‘off This prevems ﬂooded
starts which can damage compressor.

Crankcase heaters come in 2 basic types; wraparound-{bellybsnd) type
that is wrapped-externally around cormpressar shell, and insestion type
that is inserted into compressor oil well in shell of compressor: Both
types are used:in outdoor units: ‘

Ot unite that Ravé a smglexpele contactar, the -cyinkeese heater js
wired parallel with the Contactor coaticts and il ‘séries with the
compressor {sec Fig, 11}."When the contacts are open a circuit is
completed from the line side-of the contactor, through the crankcase
heater, through the-run wmdmgs of the COMPIES5OT,; t the other side
of the line. When' t;he ‘cithtacts age closed; thére is no cireuit through
the crankease heatexﬁbecause both leads are eennected to the same side
of the line. This allows: Hie heater ta operate when the syster is not
calling for heating/cooling. The heater does not ‘operate when the
system 15 calling for heating/conling. On umts with 2 or 3 pole
contactors, the crankcase heater is connected to the- lme side of the
contactor and is not controlled by the cnntactor centaets

The ctankcase heater is powered by hlgh‘-VOItREG po ver of unit, Use
extreme caution troubleshooting this dévice it

easiest method of troubleshooting is to, ﬁppl

vv::vltm‘el:et' actoss
crapkease heater leads to see if heater has powcr Dp not touch heater,
CarefulIy feel area azround crapkease heater. If%?ﬂarm, erankease heater
is probably functioning. Po not rely an this' fiethod as absolute
evidence heater is functioning. If cemprt:ssm has been running, the
area will still be warm.

With power off and heater leads disconnacted, Gheck across leads with
obmmeter. Do not look for a specific resistanee reading. Check for
resistance or an open circuit. Change heater if an open cirevit is
detected. Some crankease heaters in this series of units are equipped
with a crankease heater switch installed in series with heater, This
energy-saving device shuts off power to heater when temnperatures are -
high enough that heater is not needed. Be sure this switch is
functioning normatly before condemning crankcase heater,

VI. TIME-DELAY RELAY

The time delay relay (TDR) is a zolid=state controlled recycle delay
timer which keeps the indoor blower operating for 90 sec after
thermosiat is satisfied. This delay enables the blower to remove
residual cooling in the coil after compression shutdown, thereby
improving the efficiency of the system. The sequence of operation is
that an closure of the wall thermostat, at the end of a fixed "ON" delay
of 1 sec, the fan relay is energized. When the thermostat is satisfied,
an "OFF" delay is initiated. When the fixed delay of 90 = 20 sec is
completed, the fan relay is de-energized and fan motor stops. Tf the
wall thermostat closes during this delay the TDR is reset and the fan
relay remains energized, The TDR is a 24-v device that operates
within a range of 15 to 30v and draws about .3 amps.
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HNE67PAQ25

A91440

Fig. &—Cycle Protector Davice

If the blower runs continuously instead of cycling off when the fan
switch is set on "AUTO," the time-delay relay is probably defective
and must be replaced.

vil. PRESSURE SWITCHES

Pressure switches are protective deviess wired into control circuit
(low voltage). They shut off compressor if abnormally high.or.low
pressures are present in the refrigeration citcuit. Depending on unit
medel, *yourmay find a low- or hlgh-pressure sw1tch or both in
system. -

A. Low-Pressure Swiich

Located on suction line of condensing unit only, protects against low
suction pressures caused by such events as loss of charge, low airflow
across indoor coll, dirty filters, etc. It opens on & pressure degp at
about 30 psi. If system pressurg is above this, switch should be closed.
To check switch, turn off alj power to unjt, disconnect leails on switch,
and apply ohmmeter leads across switch, You should have continuity
on a good switch, Because these switches are attached to refrigeration
gystem under pressure, it is pot advisable o remove this device for
troubleshooting unless you are reasonably certain that 2 problem
exists. If switch must be removed, remove and recover all system
charge so that pressure gages read § psi.

CAUTION: Wear safety glasses and gloves when working
with refrigerants.

A

Apply heat with toreh to soldet joint and remove switch. Wear safety
glasses when using torch, Have quenching cloth available. Oil vapor
in line may ignite when switch is removed.

Braze in 1/4-in. flare fitting and screw on replacement pressure
switch.

-7

B. High-Pressure Switch

Located ‘on dischiarge line, protects againat high discharge pressures
caused by such.events as overcharge, éondenser fan motor failure,
system restriction, ete, It opens on, pressure tise at about 435 psi- If
system pressures go above this setting during abnormal conditions, the
switch opans. Do not attempt 1o simulate these system sbnommalities,
as high pressures pose a serious safety hazard, High-pressure switch
15 also checked with an ohmometer similar to checkmg low-pressure
switch. If system pressure is below 435 psi, the switch shows
continyity. It iz replaced in the same manner as low-pressure awitch.
Observe all safety precautions.

C. Liguid L?‘ine Pressure Switch

Locsted om liguid line of heat pump only, functions similar to
conventiona! low-pressure switch. Because heat pumps experience
very low suction' pressures during nommal system operation, a con-
ventional low-pressure switch cannot be installed on suction line. This
switch iz installed in liquid line instead and acts 25 loss-of-charge
protector. The liquid line s the low side of the system in heating
mocde. It operates identiczlly to low-pressure switch except it opeps at
5 psi for Reliant/Endira umts ind opens at 27 psi for cube units,
Troubleshooting and removing this switch js identical to procedures
used on other switches, Observe same safety preczutions.

VIIl. DEFROST THERMOSTATS

Defrost thermostat signals heat pump that conditions are right for
defrost or that conditions have changed to terminate defrost. It is a
thermally actnated switch clamped to outdoor coil to sense its
temperature. Normal temperature range is: closed at 30° = 3° F, open
at 80° = 5° F. .

The defrost thetmostat must be located on the liquid side of the
outdoor coil on the bottom circuit and as close to the coil a5 possible.
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Fig. 16—Cyr.:le Protector Wiring

Since defrost thermostat is the heart of the defrost system, its
troubleshoating procedure is described belaw,

IX. DEFROQST CONTROL BOARD

Solid-state defrost board used on heal purnps replaces electromechan-
ical timer and defrost relay found on older defrost systems. The
defrost control board can be field set to check need for defrost every
30, 50, or 90 minutes of operating time, by ¢onnecting the jumper
{labeled W1 on the circuit board) to the terminal for the defrost time
desired. The board is set at factory for 90 minutes. The defrost period
is field selectable, depending upon peographic areas and defrost
demands. Two types of defrost boards are used. Their functions are
decscribed in the sections to follow,

Troubleshooting defrost control involves a series of simple steps that
indicate whether or not board is defective.
NOTE: This procedure atlows the service technician to check control
board and defrost thermostat for defects. First, troubleshoot to make
sure unit operates properly in heating and cooling modes. This ensures
operational problems are not attributed to the defrost cantrol board.
HE3IZFA003, 006 Defrost Control
This control board utilizes screw terminals for the low- voltage field
wiring. The board has a feature that allows the heat pump to restart in
defrost if room thermostat is satisfied during defrost. To troubleshoot
the board, perform the following steps: .

1. Turn thermostat to OFF. Shut off all power to outdoot unjt.
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Fig. 11—Wiring for Single-Pole Contactor

. Remove control box cover for access to electrical components

and defrost control board,

. Digconneet defrost thermostat leads from control board, con-

nect to ohmmeter, Thermostat leads are the black, insulated
wites connected fo DFT end R tcrmingls on control board.
Resistance reading may be zero (indicating closed defrost
thermostat) or infinity (e for open thermostat} depending on
outdoor temperature.

. Jumper baitween DFT and R terminals on control board as

shown in Fig, 12.

. Disconnect outdoor fan motor lead from OF2. Tape lead to

prevent grounding.

. Tutn on power to ovfdoor unit,

. Rastart unit in heating, sllowing frast to dcocumulate on outdoor

ol

. After a few minutes in heating, lignid line temperature at

defrost thermostat should drop below closing setpoint of
defrost thermostat of approximately 30° F. Using ohmmeter,
check resistance across defrost thermostat leads. Resistance of
zero indicates defrost thermostat is closed apd operating

properly.

. Remove protective cover from TP1 and TP2 speed-vp termi-

nals. Install jumper wire on speed-up terminals, This reduces
the timing sequence to 1/60 of original time. (See Fig. 13.)
Sinee Fig. 13 shows timing cycle set at 30 minutes, unit
initiates defrost within approximately 30 sec; if setting is at 50
minutes, within 50 sec; 90 minutes, within 80 sec. When you
hear the reversing valve change position, remove protective
cover/jumper. Otherwise, conttol will terminate normal 10-
minute defrost cycle in approximately 10 sec,

CAUTION: Execrcise extreme caulion when shorting
speed-up pins. If pins are accidentally grounded, damage to
the control board will ocour.

10.

Unit is now operating in defrost mode. Using voltmeter, check
between C and W2 as shown in Fig. 14. Reading on voltmeter
should indicate 24v. This step ensures defrost relay contacts
have elosed, energizing supplerental heat (W2) and reversing
valve solenoid {O). SR

11

12,

13.
14,

15.

16.

Unit should remain in defrost no longer than 10 minuies.
Aciual time in defrost depends on how quickly speed-up
jumper is removed. If it takes 3 sec to remove speed-up jumper
after unit has switched to defrost, only 7 minufes of defrost
cycle remains,

After 5 few minutes in defrost (cooling) operation, Ligpwid Tine
ghould be warm enough to have caused defrost thermostat
contacts to open. Check resistance across defrost thermastat.
Ohmmeter should read infinite resistance, indicating defrost
thetmostat has opeped at spproximately 80° F.

Shut off unit power and reconnect fan lead.

Remove jumper wire from speed-up terminal and reimsert eover
on speed-up terminals. Failure to remove fumper causes unit to
speed up operating cycles contintosly.

Remove jumper between DFT and R terminals. Reconoect
defrost thermostat leads,

Replaee eontrol box cover. Restore power fo unit.

If defrost thermostat does not check out following above steps or
incorrect calibration is suspected, check for a defective thermaostat as
followa: . o

1.
7

Follow steps 1-3 above.

Using thermocouple lemperature mepsuring device, route sen-

Attach to liquid line near defrost thermostat. Insulate for more
soourate teading, L. )

3. Turn on power to outdoor unit.

. Restart unit in heating mode.

5. Within a few minutes, liquid line temperature drops within 2

range causing. defrost thermostat contacts to close. Tempera-
ture range is from 33° F to 27° F. Notice temperature at which
obmumetet reading goes from «© to zero ohms. Themmostat
cootacts close at this peint.

. Remove protective cover from TP1 and TPZ gpeed-up termi-

nals, and instdll jumper wite on the speed-up terminals,

. Unit change; over to defrost within 90 sec {depending on

timing cycle setting). Liquid line temperature rises to range
whiers defrost thermostat contacts open. Temperature range is
from 75° F to 85° F. Resistance goes from zero to = when
contacts open.
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8. If either opening or closing teinperature does not fall within
above ranges, or thermostat sticks in 1 position, teplace
thermostat to ensure proper defrost operation.

CES0110063-00 Defrost Confrol

Some heat pumps boilt in 1991 and later incorporate a new defrost’

contral. The screw terminals found on the previous control bosrd have
been teplaced by a connector plug with stripped wire leads. This
control board also contains the featire that allows the_heat pumg to

restart in defrost if the room.thermostat, iswsatisfied during defrost. The -

board also contajns a.; S-mmute Cycle Pmtectur that prevents the umit

from short-cycling after it cyclés off or after a power. interruption. TD

troubleshoot the boatd, perform the following steps i

C et et !

1. Turn thermostat to OFF. Shut off all power to outdogr upit. 1

2. Remove conirol box cover for access to E-lE-CtTlCﬂ.l COMpCNEnts
and defrost control board.

3. Disconnect defrost thermostat leads from control board, and
connect o ohmmeter, Thermostat leads are the black insulated
wires connected to DFT and R terminals oni control board.
Resistance reading may be zero (indicating. closed defrost
thermostat), or infinity (= for open thermostat) depending on
outdoor temperatute,

4. Jumper between DET apd R termninals on control board as
shown in:Fig. 12, v

5. Disconnect oatdoor fan motor léad from OFZ. Tape lead to
pre‘veht grbunﬂmg

6. Turd on powcr to outdoor unit.

7. Restart unit in heating mode, atlowing fmst to accumulate on

i uutdoor enil,

8, Affer a;I':'ew miutes in heaung modc, l]quld line tcmppraturc at

. defrost thermeostat "shau]d drop below closing. serpoint of
defrost thermostat of approximately 30° F. Using ohmmeter,
check resistance across defrost thermostat leads, Resistancs of
zero indicates defrost thermostat i85 closed and operating
properly, | .

9. Using a thermostat scrcwdnvcr, shurt between: the speed- up
terminals. This reduees ihe-timing- sequence to 1/236 of
original time (see Fig. 13 and Table 1). .

Slnce Fig. 13 shows timing cycle get at 90 minutes, unit. initiates

defrost within approximately 21 sec. When you hear the reversing

valve change positibil, remove screéwdrivér immediatély. Other-
wise, controk: will terminate normal 10-minute defrost cycle in
approximately. 2 sec, :

CAUTION: Exercise extreme caution when shomug
A speed-up pins. If pins are accidentally grounded, damage to
the contrel board will gccur. - S

10. Unit is now operating in defrost mede, Using voltmeter, cheek
between C and W2 as shown in Fig. 14. Reading on voltmeter
should indicate 24v, This step ensures defrost reiay contacts
have closed, energizing supplemental licat (W2) and reversing
valve solencid (Q).

11, Unit should remain in defrost no lﬂngen than 10 minutes.
Actual time jn defrost depends on how quickly speed-up
jumper is removed, If it takes 2 sec o remove speed-up jurnper
after unit has switched to defrost, the wnit will switeh back to
heat mode,

12, After a few minutes in defrost (cooling) cperation, liquid line
should be warm enough to have caused defrost thermostat
contacts lo opén. Check resistance across defrost thermostat.
Ohmmeter should read infinite resistance, indicating defrost
thermostat has opened at approximately 80° F

13, Shut off unit power and reconnect fan lead.

FAL No. 317 240 5662 P 010

14. Remove jumper between DFT and R terminals. Reconnect
defrost thennostat leads. Failure to remove jumper causes uhit
ta switch to defrost gvery 30, 50, or 90 minutes and remain in
defrost for full 10 minutes.

15. Replace controi box cover. Restore power to unit.

1f defrost thermastat does not check out following above steps or
incoreet calibration iz suspected, check for a defective thermostat as

- tollows:

1. Follow steps 1-3 ghove.
2. Using thgm'dcoﬁﬁle temperature measuring device, route sen-
i sor of probe undemeath coil (or other convenient location).
-~ Attach to;lighid line near.defrost thermostat. Tnsulate for mare
accu&ggﬂggding.
3. Turn on; power to outdoor unit,

4. Restart unif in heating.

T

OF2[]OF1]

@)
e
)
wzi
T
E)wa

HK32FAO03/HK32FADDE
¢ ABB4QZ2
wi
O T 7] affoao
ot
\:2 CEZ0110083-00
:4-/ AJ1442

Fig. 12—Jumper DFT and R Terminals
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TABLE 1—DEFRQST CDNTRDL SPEED-UP TIMING SEQUENCE FOR CES0110063-00

. SPEED-LIP

PARAMETER MIN : MAX {(NOMINAL)
30-minute cycle 27 33 7 sec
e S0-minuts eyele A5 55 12 g8c
@ %0-minute cycle 81 ag 21 sac
! 10-minute cycle 8 1 2 sen
5 minutes 4.5 5.5 1 sec

Q O @]

G oF1Jore]
O

w2
‘@

Gws

\(J @}\%\u I M .
‘,‘_‘_ 50 20 wz CES0110062-00
ow | a ;J

HK32FAQ03/HK3ZFAQDE ABB404 A1444
Fig. 13—Inserting Jfumper Wire

)
oz aFil

m DfTrﬂ-I TEBT M 8 W

Dﬁ (LTI S

. . Py . .
= J
“;’—JJ GESA110053-00
[ /”C::::?d ¢

ABB403 Anaa AT1443
Fig. 14—Checking Between C and W2

\

HKIZFAQQ3/HKIZFAQDG

5. Within a few rinuotes, liquid line temperature drops within a 7. Unit changes over to defrost within 21 sec (depending om

tange causing dafrost thermostat contacts to close. Tempera-
ture range is from 33° F to 27° F. Notice temperature at which
ohmymeter reading goes from o to zero ohms. Thermosta
tontacts close at this point. :

. Using a small slotted screwdriver, short between the speed-up

terminals.

—11-

timing cycle setting). Liguid line temperature rises to range
where defrost thermostat contacts open. Temperature range is
from 73° F to B5° F. Resistance goes from Zefo to © when
contacts open.
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A91428
Fig. 15—Fan Position
8. If cither opening or closing temperatute does not fall within TABLE 2—FAN POSITION
above raapges, or thermostat sticks in 1 position, replace BASKET TOP
thermostat to ensure proper defrost operation. ; Fan
Fan Motor Vendor Name/Part No, Dimension
X. FAN MOTORS Component Part Mo. & A (in.)
’ N . Component Part Ne.
Fan motor rotates the fan blade that either draws or blows air throug] Broockside SR2GO0T
outdoor codl to perform heat exchange. Motots aze totally enclosed to H031GE230/231 LAO1EAD2B A-5/8
increase reliability, This also eliminates need for rain shield. For the Brookside-203054
R 4-7/8
cotrect position of the fan blade assembly see Fig. 15 and Table 2. | HC31GR230/231 LADIRAD1E 4
Brookside-SA3GO01
. .. E230/231 - 4-11/16
WARNING: Turn off all power to unit before servicing or HE3G / LAGRARTS
i i i i i -TIB03-24
A replacing fan motor. Be sure unit main power switch is HE3H GE230/231 Revier 4-5/5
turned off. Failure to do 5o may result in electric shock, death LADTRAQS
* | 'or irijury from rotating fan blade. ™ oo e Brookside- « '
HC39GE232 SR3G1834-004 81116
LAQ1EC018
Braokside-203055
The bearings are permanently lnbricated, thetefore no ofl ports are HC39GE232 LAD1RADZS 5-1/2
rovided. T -
? HC39GE232 Ryt 4-3/4
For suspected electrical failures, check for loose or faulty electrical Brooksido:
connections, or defective fan motor capacitor, Fan motor is equipped HEagGE20R SASGE1E30-005 5-1/8
with thermal overload device in motor windings which may open LADIEGD1D
under adverse operating conditions, Allow time for mator 0 cool 50 BASEPAN DIMENSIONS FOR STAR BURST TOP (IN.)
device can reset. Further checking of motor can be done with an Small 22-1/2 X 263716
chmmeter, Set scale ot R x 1 position, check for continuity between Meditim a0 % 33 —
3 leads. Replace rotors that show an open circuit in any of the Large 48.8/8 x 421716 w

windings. Place 1 lead of ohmmeter on each motor lead. At same tims,
place other ochmmeter lead on motor case {ground). Replace any motor
that shows resistance to ground. Obviously any motor that shows
glgne of arcing, butring or ovetheating should be teplaced.

—12—
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SUPFLY WIAE

ABB340

Fig. 16—Serviee Alarm Wiring Connections

Xl. SERVICE ALARM CONTROL BOARD

NOTE: If the propsr night setback thermostat is not used, the Service
Alarm control will work, but there will be po light indication on
thermmostat.

The Service Alarm control provides immediate warning when dutdoar
heat pump requires servicing. It tutns on indgor thermostat malfunc-
tion light if compressor doesn't eperate for either heating or cooling.
This enables owner to obtain dmely heat pump service during heating
season, reducing supplementary eleciric heat costs, and during cooling
season, reducing period of heat discomfort.

The Service Alarm iz an aceessory device. Service Alarm locks ont
compressor under certain adverse operating comditions, System is
manually reset by shutting it off at thermostat subbase, then turning it
back on, If adverse condition is corrected, system rastarts.

Cne exampte of an adverse condition would be a system located in a
desert climate where high operating temperatures may cause system to
shut down on the high-pressure switch, or on the compreasm internal
overload,

Conpect Service Alarm to outdoor unit control cireuit temminal board
{see Fig. 16 and wiring diagram an unit),

Cotinect gll field line power wires to unit in usual manner. Route 1
field line power supply wire through metallic loop on bottom of
Service Alarm then to nommal unit connection. However, units with
RL.A of less than 14 amps will require 2 passes throngh the metallic
loap.

Refer to Fig. 16 or 17 for wiring connections for Service Alarm or
Service Alarm with solid-state Cycle Protector accessories, when
used.

NOTE: The wire from the X terminal on the Service Alamm to L on
the outdoor terminal board, indoor terminal board, and thermostat
subbase is field supplied and wired when using defrost comtrols
HE32FAQ03 or HK32FAQQ06. When defrost control CES0110063-00
is used, field- supplied wire from X terminal on Service Alarm to L
on indoor thermostat snbbase is required.

Service Alarm Requires Two Inputs:

1. It must sense & 24-v input from thermostat. As thermostat calls
fot heating or cooling, it suppliss 24v to Service Alarm device.

2. A current transformer (or induction loop) similar to a clamp-on
ammeter senses current draw in the compressor lead. Induction
loop must sense 8 minimum curreni draw when thermostat is
calling for heating or cooling.

NOTE: On asingle-phase compressor, induction loop senses current
in common leg, On g 3-phase compressor, induction loop senses
current in any 1 of the phases.

WARNING! I Service Alamm needs replacing, shut off all
M ‘powes to unit before attempting removal. Electrical shock
can cause personal injury or death.

Troubleshooting Service Alarm device is easy. With thermostat
calling for heating or eooling snd compressor running, indoor
thermostat light should be off. If on, check for wiring errors or replace
the Service Alatm,

To check for correct operation, shut off circuit breaker or disconnect
switch to ontdoor unit whils it is menning, Signal light on themmostat
should light. If this does not ocecur, check for wiring errors or teplacs
the Service Alarm.

Xi. OUTDOOR THERMDSTAT(S)

‘The outdoor thermostat(s) isfare installed in tl'.u: conirol box. The
sensing bulb(s) remain in the control box. Outdoor thermostat brings
on stages of clectric heat as outdoor temperature and hegt pump output
drope. Betting at which thermostat closes is variabile, depending on
design of system. It is set at time of installation and should not ba
changed without good reason. Up to 2 outdoor thermostats may be
installed, 3ome systems may not have any thermostat. An ouidoor
thermostat can also be used to lock out compressor operation in
condensing unit at' low ‘ambients; when not equippéd with low."
ambient control.

Although these devices are installed in control circuit {24v), turn off
all power to upit before attempting to troubleshoot thermostat.

Use a standard ohmmeter to check for continuity through thermostat.
If you suspect thermostat is out of calibration, use calibrated eclec-
tronic thermometer to determine correct outdoor temperature. Tuen
thermostat dial knob until switch closes, Observe this using chmmeter
acrozs switch. Read temperature setting when switch closes. It should

-

.be close to reading observed using electronic thermometsr, Any

setting within = 5° F is acceptabls.

X, COMPRESSOR PLUG

The compressor electrical plug provides a quick-tight connection to
the compressor terminals. The plug completely covers the compressor
terminals and the mating fernale terminals are completely encapsu-
lated in the plug. Therefore, the terminals are isolated from any

— 1%



406/14/2008/TED 03:26 i UTC TECH PUB

FAL No. 317 240 5662 L

FIELD LINE VOLTAGE SUPPLY WIRE

CYGCLE PROTECTCR

YEL y & @

HIGH ANR/QR LOW PRESSURE

SERVIGE ALARM .
AND/OR DISCHARGE TEMPERATURE

OO

y : _ SWITCH (IF USED)
|
|| A
&0 .

@ _'®_“ - ‘—®—— ———————————————————— | N DTa BAN
Y& :E YEL :’? BLY BLU
g BLK wra HPE
BLK- ~——
BRH
THEAMOSTAT  INDODOR UNIT "GUTDOOR UNIT
SUBBASE TERAMINAL TERMINAL s COMMON POTENTIAL

BOARD BOARD

FACTORY WIRING (FEELD GDNNECTED)

——— FIELD-SURPLIED WIRING

C ~ CONTACTOR
ABB33Y

Fig. 17—Wiring Gonnections for Service Alarm and Cycle Protector _

moisture, so corrosion and resultant pitted or discalored terminals are
reduced. The plug is oriented to the relief slot in the terminel box, 50
thal the cover capnot be secured if wires are not positioned in slot,
agsuting correct electrical connection at the ¢compressor. The plug can
be removed by simultanepusly pulling while "rocking” the plug.
However, these plugs are specialized and vary in terminal orfentation
in the plug and therefore can be used on only the specific compressor
or group as shown in Fig. 18. You will notice that for the Carlyle and
Bristol compressors in Fig. 18, the triangle formed by the fusite
terfuinals points down and the plug is likewise oriented. The fusite
termmals and plug terminal orisntation shown for the Tecumseh
compressor is shown with the triangle formed by the terminals
pointing toward the top.. The configuration around the fusite terminals
is the outline of the terminal covers used on the specific compressors
and the slot through which the wires of the plug are rauted is oriented
on the bottom or slightly o the left or right. The correct plug can be
connected easily to the compressor terminals end plug wireg routed
zasily through the slot in the terminal cover. Therefore, if a Carlyle or
Bristol compressor s substituted for a Tecumseh compressor, a new
plug must be installed. If the plug is not changed, proper connection
and routing of the plug wires through the termmal cover will be
impossible.

XIV. LOW-VOLTAGE TERMINALS o ‘
The low-voltage terminal designations and thicir délaéription/functibn
are used on all split system condensers and heéat pumps.

G— Energizes blower circnit,

E— Energizes emergency heat relay.

W2 — First stage, supplemental heat energized through defrost relay.
{wht)

1.— Enetgizes light on thermostat with Service Alarm.
W3 — Second or third stage supplemental heat.

R= 24-v power from transformer. {red)

Y— Enerpizes contactor for first stage cooling or first stage healing
for heat pumps. (yel)

O— Enerpizes reversing valve on heat pumps. (orn)

C— Common side of transformer. (bIk)

RECIPROCATING COMPRESSOR

The compressor is the heart of the refrigeration system. It pumps
refrigerant through the system. If it malfunctions, the whole system
suffers.

The compressor is an cleettical (as well as mechanical) device.

Exercise extreme cavtion when working near compressors. Power,

should be shut off, if possible, for most troubléshooting techniques.
Refrigerants in systern prosent ather safety hazards. Always wear
safety glasses and gloves when handling refrigerants.

Compressor failures are classified in 2 broad failure categories;
mechanical and electrical. Both types are discussed below.

. MECHANICAL FAILURES

A compressor is 4 mechanical pump driven. by an electric motor
contained in a welded or hermetic sheil, In a mechanical failure motor
or electrical cireuit appears normal, but compressor dogs not function
normally.

CAUTION: Exercise extreme caution when reading com-
pressor currents, as high-voltage power is on. Carrect any of
A ine ptoblems described below before installing and running
a replacement comiprzssor. Wear safety glasses and gloves
when handling refrigerants.

BRISTOL TEGUMSEH TECUMSEH

GARLYLE COPELAND

ABB41E

Fig. 18—Compiessor Plug
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A. Locked Rotor

T this type of failure, compressar motor and all starting components
are normal. When compressor attempts to start, it draws locked rotor
current and cycles off on the internal protection. Locked rotar current
is measured by applying a clamp-on ammetet around common (blk)
lead of the compressor on a single-phase compressor, ot any 1 of the
leads on a 3-phase compressor. Then measure current drawn when it
atternpts to start. LRA (locked rotor amp) valug is stamped on
Compressor nameplate.

If eomnpressor draws locked rotor amps, and all other external sources
of problems have been elimipated, compressor must be changed.
Because compressor is a sealed unit, it is impossible to determine
exact mechanical failure. However, complete system should be
checked for abnormalities such 2s incorrect refrigerant charge, restric-
tions, insufficient airflow across indoor or outdoor coil, ete., which
could be contributing fo the failure.

B. Runs, Doesn’t Pump

In this type of failure, compressor motor runs and turms compressor,
but compressar does not pump the refrigerant. A clamp-on ammeter
on common leg of a single-phase compressor, or any 1 lead of a
3-phase compressor, shows a very low current draw, much lower than
RLA (rated load amps) value stamped on .compressor nameplate,
Because no refrigerant is being pumped, there 15 no return gas to cool
compresset maotar, It eventually ovarheats and shuts off on its internal
protection.

€. Runs, Doesn't Pump, High-to-Low Side Leak

This failure is similar 1o previous 1 except compressor is pumping.
Usually, an internal problem such as blown head gasket or broken
internal discharge line causes compressor to pump hot discharge gas
back into its own shell rather than through system.

Using pressute gages on service valves shows high suction and low
discharge pressure readings. Motor currents are lower than notmal.
Because hot gas is being discharged into shell, the shell becomes hot,
The hot gas causes compressor motor to cycle.off on its internal
protection.

D. Runs and Pomps, Low Capacity

This fajlure type js difficult to pinpoint because extent of damage
vaties. Compressor is 8 pump with internal valves that enable
Compressor to pump preperly. The cylinder has a set of suction and
dlscharge valveh " Any of these parts may become, damagc.d or broken,
causing loss in pumping capacity. Severity, of damage determines
amount of ca.pamty loss. Use pressure gages to find any abnonmal
systemn pre¥sures if system charge and other conditions are normal,

FAL No. 317 240 5662 P 015

An owner may complain that a unit is not handling the building’s
heating or cooling load. The compressor curtent draw may be
abnormally low or high. Although this type of failure does occur, all
other possible causes of capacity loss must be eliminated before
condemning compressor.

E. Noisy Compressor

May be caused by a variety of internal problems such as loosened
hardware, broken mounting springs, etc. May also be caused by
system problems. Overcharging a compressor causes operating noise,
particularly at start-up, Too much ofl in compressor may cause noise.
Normally this problem is encountered only after a replacement
eompressor has been added, without purging oil from previons
SOMPressor. As TEw COmpressor purmps, excess oil in system returns
and adds to volume already present, causing noise.

F. Compressor Leaks

Sometimes a leak is detecied at weld seam around girth of compres-
30r, OF & flttmg that joing «:nmpressm shell. Many of these leaks can
be repaired and the compressor saved if correct procedure is followed.
Turn off all power to unit, Remove and recover all refrigerant from
system so tl}g:l; gage pressures are 0-psi. Use safety glasses and gloves
when handling refrigerants. Cleap area around leak to bare metal.
Apply flox agd repmir joint with silver solder. Do not use low-
temzperamte solder such as 50-50. Clean off excess flux, check for
leaks, drid apply paint over repaired area to prevent corrasion. Do not
use this method to rcpiur a compressor leak due to severe corrosion.
Never atternpt to 1epair a compressor leaking at electric terminals.
This type of failure requires compressor replacement.

Il. ELECTRICAL FAILURES

The compressor mechanical putnp is deiven by an electrie motor
within hermetic shell. In electrical failures, compressor does nat run
although external clectrical and mechanical systems appear normal.
Compressor must be checked electrically for abnarmalities.

Before troublesheooting compressor motor, review this description of
compressor motor terminal identification.

A. Single-Phase Motors

To determine terminils C, § and R Tum off all unit power, Short the
nn (and stati) capamtor to pruv;nt shock Remove all wites from
motar tezmmals Usmg an ohmmeter ‘5 0-10 ohm’ scale, read
resistance between- arll pairs of termmah Determme 2 ‘terminals that
provide greatest resistance” “teading. Through :Ixmmatmn remaining

~ (EXAMPLE)
*— 9
a—
*— 7
POWER OFF! DEQUGTION:
"
¥ -

OHMMETER
01002 SCALE

5.8(1

@ O%Q @

. 1@ DETERMINE INTERNAL CONNECTIONS OF SINGLE-
-‘PHASE MOTORS (C,3;R) EXCERT. SHADED-POLE

(D—3@) (GREATEST RESISTANCE) RUN WINDING (R)
5802 (OHM)

@—-@ (SMALLEST HESISTANCE) (2) Is COMMON (C)

CP (D@ (REMAINING RESISTANCE) (%) 1S COMMON, _
@ ( 5.20 THEREFORE, (1) 1S

START WINDING &)

BY ELIMINATION

START WINDING ()
(3) 1S RUN WINDING (R)

ABgaa4

Fig. 19—Determining Internal Connections
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lerminal must be common (), Greatest resistance between common
(C) and another terminal indicates start winding because it has more
turps, This terminal is start (S). Remaining terminal will be run
winding (R). {See Fig. 19.) :

NOTE: If compressor is hot, sllow time to cool and internal line
break to reset. There iz an internal line break protector which must be
cloged. ‘

B. Three-Phase Motors

Resislance readings between all 3 sets of windings should be the
SEME. : '

All cotpressors are equipped with internal motor protection. If motor
becomes hot for any reason, protector opens. Compressor should
always be allowed to cool and protector to close before troubleshoot-
ing. Always turn off all powet to unit and disconnect leads at
compressor (crminals before taking readings.

Moat common motor failures are due to gither.an open, grounded ot
short circuit, Directions below are specifically for single-phase units,
howgver, they also apply to 3-phase compressors. When a single-
_phase compressor fails to start or run, 3 tests can help determine the
problem. Firsl, all possible external causes should be climinated, such
as overloads, impraper voltage, pressure equalization, defective ca-
pacitor(s), relays, wiring, ctc. Compressor has internal line break
overload, so be certain it is closed.
C. Open Circuit _
'To determine if any winding has & break in the internal wires and
current {s unable to pass through, be sure all powet is off. Discharge
all capacitors. Remove wires from ierminals C, 5 and R. Use an
chrmmeter on 0-1000 ohm scale to check resistance from C-R, C-5 and
R-8. Because winding resistances are usually less than 10 ohms, each
reading appears to be approximately (.ohm. If resistance remains at
1000 ohms, an open or break exists and compressor should be
Tepiaced,

A CAUTION: Be sure internal line break overload is nat
temporarily open. ‘

4

D. Ground Cireuit

To determine if a wire has broken or ecme in direct contaet swith shell,
cansing a direct short to ground, be sure all power is off. Discharge all
capac;fors Remove wites from terminals C 8 am:i R. On hermetic
compiessors, allow crankcasl: hcaters to remain on for several hours
before checking mator to efsire windings 2re not saturated with
refrigerant. Use an dhmmaeter on B x 10,000 ohm scale, A megohm-
meter may be used in place of ohmmeter (follow mamifacturer’s
instructions.) Place 1 meter probe on ground or on compressor shell,
Make a good metal-to-metal contact. Place other probe on terminals
C, 8, and R in scquence, Note meter scale, If reading of zero or low
resistance is obtained, motor is grounded. Replace compressor.

A compressor of 1 ton capacity or less is probably grounded if
tesistance is below 1 million ohms. On larger sized single-phase
COmpressors, resistance to ground should nat be less than 1000 ahms
per volt of cperating voltage.

Example: . :
230-1-60 . ., 230 x 1000 = 230,000 ohms minimum.

E. Short Clreult

To determine if any wires within windings have broken through their
insulation and made eontact with other wires, thersby shorting all or
part of the winding(s), be sure the following conditions are met:

1. Correct motor winding resistances must be known before
testing, either From previous readings or from manufacturer's
specifications.

2. Temperature of windings must be as specified, usually about
70° F.

FAL No. 317 240 5662 P 016

3. Resistance measuring instrument must have an accuracy within
+ 5.10 percent. This requires an accurate ohmmeter such as a
Wheatstone bridge or null balance-type instrament.

4, Motor must be dry or free from direct contact with liquid
reftigerant.

F. Make This Critical Test

{Not advisable unless above conditions are met.) Be sure all power is
off. Discharge all capacitors. Remove wires from terminals C, 3 and
R. Place instrument probes together, and determine probe and lead
wire resistance. Check resistance readings from C-R, C-5 and R.5.
Subtract instrument probe and lead resistance from each reading. If
any reading is within + 20 percent of known resistance, motor is
probably normal. Usually a considerable difference in reacing is noted
if a turn-to-turn short is present.

. SYSTEM CLEAN-UP AFTER BURNOQUT

CAUTION: Turn off all power to unit before procesding,
A\ Wear safety glasses and gloves when handling refrigerants.
Acids formed =s a result of motor burnoot can cause burns.

MOTE: To analyze level of suspected contamination from compres-
sor burnout, use Total Test™. See your distributor/branch,

Some compressor clectrical failures can causc motor to burn. When
this occurs, byproducts of burn, which include sludge, carbon and
acids, contaminake system. H burpout is severe enocugh, system must
be cleaned before replacement compressor is imstalled. The 2 types of
metor burnout can be classified as mild or severe,

In mild burnout, there is little or no odor detectable, Compressar oil is
clear or slightly discolored. An acid test of compressor oil will be
negative. This type of faflure is treated the same ag mechanical failure.
Liquid line strainer should be remaoved and liquid line filter drier
installed,

In a severe burnout, there is a strong, pungent, ratten egg oder
Compressor oil is very dark, Bvidence of burning may be present in
tubing connected to compressor. An acid test of compressor oil will be
positive. Complete system must be reverse flushed with refrigerant.
Check-Flo-Rater or TXV must be cleaned or replaced. In a heat pumnp,
accumulator and reversing valve are replaced, These components arc
also removed aitf bypassed duriog reverse flushifig procedute. Re-
move and discard liguid line strainer, After system is reassembled,
instail liquid and ‘stiction line filter driers, Run §ystem for 2 hours.
Discard both dricrs and install new liquid line drier only.

IV. COMPRESSOR REMOVAL AND REPLAGEMENT

Once it is determined that compressor has failed and the reason
established, comprassor must be changed,

A CAUTION: ‘Wear safety glasses and gloves when handlmg
refrigerants and when using brazing torch.

1. Shut off all power to unit.

2. Remove and recover all refrigerant from systém until pressure
gages read zero psi, Use all service ports.

3. Disconnect electtical leads from compressor. Disconnect or
remova crankcase heater and remove compressor holddown
bolts.

4. Cut compressor from system with tubing cutters. Do not use
brazing torch for compressor removal. Gil vapor may ignite
when compressor is disconnected.

5. Scratch matching marks on stubs {n old compressor. Make
carresponding marles on replacement COMPres50T,

6. Use torch to remove stubs from old compressor and to reinstail
them in replacement compressor,

—16—
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7. Use copper couplings to tie compressor back-into system.
8. Evacuate systen, recharge, check for normal system operation.

9. Copeland CR-6 and scroll compressors have copper plated
steel suction ports. Excess heat during brazing will burn off
copper plating, Ses Brazing section for additional information,

SCROLL COMPRESSOR

. FEATURES

The serwll compressor pumps refrigerant through the system by the
intetaction of a stationary and an orbiting scroll. (Ses Fig. 20.) The
serall compressor has no dynamic suction or discharge valves, and it
is more tolerant of stresses caunsed by debris, liquid slugging, and
flonded starts. Due to the design of the scroll compressor, the internal
compression components always start unloaded (equalized pressure)
therehy eliminating the need for start assist devices in most cases,
such 85 a PTC thermistor ot a statt capacitor and relay, The white oil
(Sontex 200LT) used in the scroll is compatible with 3GS oil, which
can be used if additional oil is required. (See Table 3 for oil recharge
reguirements.)

Scroll Gas Flow

Compression Im the serafl fs
created by the interaction of
an orbiting spiral and a
stationary apiegl, Gas enters
an outer apening as one of the
spirals orbits,

_The opep. passage is sealad off  As the spiral confinues toorbit,
88 83 1§ drawn‘into the spiral.  the gas is comprassad into-an
" incraasingly smaller pditket,

Actuzlly, durtng operation, all
5ix 035 passages are in-various
stages of comprassion at dil
times, resulting in nearly gon-
tinuous suctfon and discharge,

By thEl tlmE the gas arrives at
tha canter port, discharge
presiure has baan reachad.

Ag0198
Fig. 20—5Scroll Compressor Refrigerant Flow
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TABLE 3—COMPRESSOR OiL RECHARGE

COMPRESS0R MODEL RECHARGE | OQIL TYPE
Carlyle 4" Type 44 SUNIBD 3GS
Capaland:
CRG3, CRH3, CRJ3, CAK3, CHL3 51
CRNS, CRPS, CRTS 56
CTH1, CTL1, CTM] &a
CRC4, CRZ4 36
CRi16KE THROUGH CRAZKE . 42
*ZR18KA ; 19
*ZR23K1, ZR28K1 24 | SUNISO 3GS
*ZRAAKA 30
*ZRADKT 42
*ZRAOK1- PFV 56
*ZR49K2-TFS, ZRAGKZ-TFD 56
*ZR61K2PFV 56
*ZR61K2-TF5, ZR6TK2- TFD 66
Tecumseh:
AV T 30
AW 51 SUNISD 3GS
T e

* Copeland scrolis ace eharjad inially with SONTEX 200LT white oil. Since this of
is not commarcially avallable, use 3GS.

[l. TROUBLESHOOTING

Troubleshooting mechanical or electrical prablems in a serol} com-
pressor is the same as for a reciprocating compressor, except that a
pumpdown procedure should never be used to determine if the serol)
compressor is pumping. If a pumpdown procedurs were used, the
scroll compressor is ¢apable of pumping into a vacuum very quickly,
which could cause fusite zrcing and cormpressor failure. See Section
IV of Reciprocating Compressor for removal and replacement.

. DISCHARGE THERMOQSTAT

Some scroll compressors have a discharge thermostat that a recipro-
cating compressor does not have. This thermostat is mounted in a well
in the topiof the compressor shell to sense if the.discharge lemperature
teaches 290° F and shut down the compressor to prevent damage to
the compressor. When the temperature of the thermostar reaches 140°
F, power is restored to the compressor. To determine if the themmostat
is operating properly, attach the tht:rmocouplc of an electronic
thermometer“to-the’ dome of *the compressor near the thermostat, or
remove the thermostat and ‘place the'thermocouple inside the well.
The electronic thermometer must be capable of reading at least 300°
F. Start the unit and let it run for at least 15 minutes to obtain normal
operating conditions, Watch the thermormeter Lo see if it is approach-
ing 270° P. If your thermccouplc is located on the dome near the
discharge Thermostat, there could be a 20° difference between well
ternperature and dome temperature If the temperature approaches
270° F, repair system problem such as low charge, blocked condenser

. coil, ete. If the. temperature does not approach 270° F, replace

discharge themmostat.
Replacing Discharge Thermostat

{See Fig. 21.) To replace the discharge thermostat, refer to the
installation -instructions packaged wlth thc rcplacemam discharge
thermostatkit. - v o7 ow - ’

i
"

V. DISCHARGE 'S’DL-ENDID VALVE

Some larger units equipped with scroll compressogs contain a solenoid
valve that is piped berween the discharge tube and suction tube of the
compressor. The pirpose of the solenoid valve is to cause a rapid
pressure equalization around the compressor thus reﬂucmg the fiorinal
shut down "sound created by teverse rotation of the scrall. The

solenoid valve Is mormally closed and is wired across high-voltage

line 1 to load terminals of the contactor. (See Fig. 11.) The solenoid
valve assembly also requires a check valve piped it the discharge tube
between the-solenoid valve tee ahd the condenser coil, or reversing
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PLASTIC CAP

BLUE SEALANT PRONG

[ - e = —
THERMAL GREASE ‘/\/\1

Fig. 21—Location of Discharge Thermostat

A90186

valve on heat pumps. The purpose of the check valve is to prevent
tefrigerant from bypassing through the =olencid valve into the suction
tube when the unit cycles off.

TWQ-SPEED SYSTEM
L. CAUTIONS AND WARNINGS

| CAUTION: For proper unit operation and reliability, the
M) 2- -peed wnits must be installed with the factory- supplicd

balance port, hard shutoff TXV. Do not install with indoor
coils having piston or capillary tube metering devices.

CAUTION: Do not install equivalent interconnecting tub-
A ing lengtlis greater than 100 ft. Do not decreage or increase
interconnecting tubing diameters.

CAUTION: To avoid electrical shock, bleed tesistor must
A ke connected across run capacitor. Replace if missing or
damaged.

CAUTION: Contactor is mechanically interlocked. Do not

FAL No. 317 240 5662 P 018

differential between first and second stages. After second stage is
satisfied the unit will raturn to low-speed operation, until first stage is
satisfied, or until second stage is again required.

B. Heating Operation (Heat Pump Only)

The Two-Speed Plug products utilize a 2-stage heating indoor
thermostat. The first stage of heating is heat pump operation (Y1);
auxjliary back-up heat is controlled by second stage (W2). There is a
2° differential between first and second stage. The control determines
the speed of heat prmp operation; outdoor ambients of 40° F or less
will be high-speed heat pump operation. Low- spch heat pump
operation.will occur at 417 F or greater, When high-speed heat pump
heating is required, the control will provide a Y2 (24 vac) signal back
to the t_lflleqppstat ta energize high-speed indicator LED.

G. LED Function Lights

When using the factory-authorized indoor thermostats with the
2.speed outdoor vnits, there are 2 locations where system function
LED indicator lights are available. The indoor thermostat provides
indicator lights for high- and low-speed operation, system malfunc-
tion, and auxiliary heat for heat pumps. The 2-speed control board has
a LED which provides signals for several system operations. See
Table 4, which provides LED functions, indicator locatidns and
definitions. Table 4 also provides the order of signal importance if
more than 1 signal should ocour. The signal to the indoor thermostat
is supplied by the low-valtage "L" lcad.

D. Three-Sacond Time Delay

Any time the control receives a 24-v input, such a5 Y1 or Y2, there is
8 3-scc time delay before the control function is initiated. This helps
prevent nuisance trips and thermostat "jiggling.”

E. Oné-Minute Spead Change Time Delay

When the campr'e'sébr"changcs speeds from high 1o Iow, or low fo
high, therg:is 4 I-miniite time delay before the COTmIpressor will restart.
The outdcmr fan motar rema;ns running.

the unit from: shorf-gycling after a thermostat off' cycle“or power
interruption. The unit Gan be forced to operste immediately by
momentarily touehing a jumper between the spc:d wp terminals of the
control board (see. Eng,_zz and 23). The spéttbu . fature will not

rih

A\ | disable mechanical interlock. Compressor damage may ac- o LIGHT
: ' FUNCT]
cur.
. (LED) LED LOCATION
- @ade: - | Thermostat [Unit! . Definition .. |+
Constant Flash/Ne
‘ B a
|A- | WARNING: Contactor conirol voltage is 240 vae, Pause , X |Ne Demand{Stan 4
One Flash with Fause X Low-SpBed Operation |7
. ;‘:E S:Ialﬂ.l?es Wlth M High-Speed"Qperatlnn 6
A WAFINII\!IG: Do not attempt to cperate this equipment Fhres Flashes with ’ " X “Outdaor Amblent s
below 33° F outdoor ambient tsmperaturs. Pause ¢ Thefmiator Fallura
Faur Flashes with X X | Call Therfistor Failure | 4
Pause |
Il. SYSTEM FUNCTIONS Five Flashas with X % Pressure Switch Trip '3
A. Cooling O fion Pause or Lackout
. Qoling Operalio Zix Flashes with X 5 “Comprasszor FTG's a
The Two-Speed Plus products utilize a 2-stage cooling indoor Fause Trip or Lockout
thermostat, With a call for first stage (Y1)} the outdoor fan and Constant Light No X % | Board Failure 1
low-speed compressor are energized. I low speed cannot satisfy the Pausa/No Flash :

cooling demand, high speed will be enetgired (Y1 and Y2) by the
second stage of the indoor themmostat The thenmostai has a 2°

*Refer to Table 5. Function [ght signals ordey of mporianca in case of multiple
signal requast; 1 is mast, 8 |z leaat.
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LOW VOLTAGE
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CCH ODF O LM1 M2 DFT1 Di'ai '@ 5.2 SiP@f F'i1 O
""l '| peEAea
K1 Ka ‘Ka ) K4 K7 l--IllllIil--I----
e “w:

FURN INT [ = |
|
N

’ SPEEDR-UP

STAGE 2 DEFROST BALAMNCE

LATGH TIME FOINT

AD1503

Fig. 22—Two-Speed Control Board

K. Defrost Time Selection

The defrost interval can bs fisld selected, dependent on local or
geographic requirements. It is factory set at 90 minutes and can be
changed-to eithez 30 or 50 ujmules by rotating the defrost time POT
{See Fig. 23. )

G. Two-Minute Low-Speed Mlnimum

If the unit has not operated within the past 30 minutes, upon the next
thermostat high or low demand, the unit will operate for a mmlmum
of 2 minutes in low speed.

H. Crankcase Heater Operation

The 2-speed control will enérgizc the crankcase heater duriﬁg the
unit’s off cycle, when the ontdoor ambient is below 75° F.

. Outdoor Fan Motor Operation

The 2-speed control will emcigize the outdoor fan any time the
compressor is opetating. The outdoor fan will remain energized
during the I-minute speed change time delay, and if a pressure switch
or compressor PTC overload should hip.

Heat Pumps

After the termination of a defrost cycle, the outdoor fan will delay
coming on for 20 sec. This allows the refrigetation system to recgver
the outdoor coil heat, and minimize the ‘steam clond” effect. -

J. Second-$tage Latching '

When low=speed cooling aperation- Will no -longer ‘satisfy ;,he first
stage of the indoor thermostat, the indoor temperature will increase
(2°) until second stage is energized. After high-speed cooling satisfies
second stage it will teturn to dow-speed cooling operation. If desired,
the installer may select to have high-speed cooling unit operation
remain energized nntil the first-stage of the indoor themmostat is
satisfied. Upon the next call for cooling, the unit will return to
low-speed operation. This eliminates the temperature drop between
the first and secomd stages of indoor thermostat, holding room
temperature closer to setpoint. .

To utilize this function, the wnit capacity should be plotted versus the
heat gein of the structure. (See Fig. 24.) This provides the system’s
balance point, when the structure requites high-speed capacity.

Second-stage latching can be selected by rotating the potentiometer
(POT) to the desired outdoor second-stage latching temperature (See
Fig. 23.) The temperatures that can be selected are 85°, 90°, 95°, 100°,
and 105° F. The PQT is faciory set at 105° F.

L. Dafrost

The 2-speed control logic for the defrost function is the standard time
and temperahure initiated, tire or temperature terminated. Defrast will
oceur only at outdoor temperatures less than 50° F. The control will
initiate defrost when the ontdoor coil thermistor js 30° F (= 2), or less,
and the selected defrost time (interval) has been accumulated during
unit- operation. Temnination will--oceur when the coil thermisior
reathes BO° F (&'S)of the defrost period reaches a maxnmum of 10
minutes. coe

Defrost will always be done if I'ugh sp»:cd rcgardlcss if unit operation
rt:qum:s low spaed, Dufmg defrast the unit will operate in high speed,
energize the rtoversing valve (0} and auxiliary heat (W2), and
de-znergize the outdoor fan. Upon termination there will be a 20-sec
deiay in the outdoor fan being energized.

M. Field-Initiated Forced Defrost

By placing a jumper across the speed-up terminals (see Fig, 23) fora
minimum of 5 sec, and then removing, the unit wili initiate a defrost
cycle. Thé cycle will octur only if-the outdoor ambient is less than 50°
F, regardless of .outdoor coil ternperature. The cycle will lemminate
when the coil thermistor Teaches 80° F ( = 5) or the defrost peried
reaches z maximum of 10 minutes.

N. Furnace [nterface

This feature provides a heat pump lock-out upon a demand for
auxiliary heat (W2), and must be used when interfacing a heat pump
with 2 gas/oil furnace. Field selection of the furnace interface option
is done by connecting the factory-supplied jumper to the ON position
of the 3 terminal connectors. (See Fig. 22 and 23.)

When the option is selected, the heat pump will be locked out of
operation any time there is a thermostat demand for W2, or the
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Fig. 23—8peed-Up Terminals

outdeor ambient is below the balance point POT setting selection. (See
Fig. 23.) When the unit requires defrost, auxiliary heat (W2) will be
energized like a mormal defrost cycle and the control will not lock-out
the heat pump operation. To utilize this function, the economic and/or
thermal balance point must be determined. See the approptiate heat
pump balance point worksheet available from your distributor or
branch.

0. Balance Point

This feature can be used in 2 different options; furnace interface ot
electric heat staging. Please refer to the Furnace Interface section. for
its application. If the heat pump is installed with a fan coil with
multistages of electric heat, this option can be used to stage the banks
of heat by outdoor anibient. This eliminates the need for accessory
outdoor thermostats.

T T
TPIGAL GODLING

0

BALANCE FOINT
&
HIGH SPEED
[l gy ¢ BALANCE FOINT
B —— _%“E&@H { |~
. I
i w
=
2 [~ 5
T R iy
=  ETALIGTURE, DERIGN
EMPERATURE
% !
Lo BPEED

/ BALAMCE POINT

0 ° ED 70 #a o] 00 Mg 420

TEMPERATURE { °F } ‘
Ag1282

Fig. 24=-Typical Cooling Balance Polnts

When using this option to stage electric heat, the first stape will be
cnergized by 8 W2 demand, sscond stage will be energized by a W3
demand. Select the W3 desired temperature By rotating the balance
point POT {see Fig. 23). Temperatures that may be selected are 10%
15, 20°, 25%, 30°, 35°, 40°, and 45° F. The POT is factory set at 45°
F. .

P. Compressor PTC Qverload Protection

The control senses the resistance of the compressor internal positive
temperature coefficient (PTC) overloads. If the resistance of the
PTC’s is out of range, the control will shut off the uvnit until the
resistance range is acceptable. See Table 5 for compressor PTC

Tanges,

TABLE 5—COMPRESSOR INTERNAL PTC RESISTANCES

AT 77°F 1.5K TO 7.8 OHMS
. - ToTrip. . 26K to 34K ahkims
To rasat 8.4K to 10K ahms

When the control turns off the outdotr unit due to out-of-range PTC's,
the unit will remrain off for 13 minutes with the outdoar fan running.

After 15 minutes the control will check the resistance every 5 minutes

until they reach the reset range. During this time, a malfunction signal
will appear on the control board. If this happens, remove the wires on
contral board at 81 and 32, and measure the resistance across the
leads. When the resistance reaches 8,400 to 10,000 obms, system
operation may be resumed. If the resistance remains outside this
range, a quick check of the leads at the compressor should be made,

Loose eoanections can cause inaceurate readings. If a PTC trip occurs’

3 times, the control will lock-out the outdoor unit operation and
provide malfunction signals at both the control and indoor thermostat,

Q. Pressure Switch Protectlon

The outdoor unit is equipped with high- and low-pressure switches,
wired in series, If a control senses an opening of a pressure switch, the

—0—




406/14/2008/TED 03:28 P UTC TECH PUB

control will provide a S-minute time delay in outdoor unit operation,
with the outdoor fan running. A malfunction signal will appear on the
control when a pressure switch opens. If 3 trips occur within 30
mintes, the comtrol logic will lock-out outdoor unit opetatioh and
provide malfunction signals to the indoor thermostat and 2-speed
control.

M. MAJOR COMPONENTS

A. Two-Speed Control

*The Z.gpeed control board controls the following functions:
*High and low compressor contactor operation
*Outdoor fan maotor operation

*Crankecase heater operation

*Compressor protection

*Pressure switch monitoring

=Becond-stage latching

*Time delays

+3-minute time delay speed-up (bypass)

Heat pumps:

*Time/temperature defrost

*Defrost interval selection

*Furnace interface

*Eleetric heat staging

B. Header Pin Houslng

The header pin housing is the plastic assembly which hoids the
stripped lead ends for field connections. The 2-speed control teceives
the 24 vac low-voltage control system inputs through the housing-
/pins. The housing also contains jumpers which the contral wses for
system oonfiguration; i.e. heat pump versus air cnndlt;oner Flease
refer to Fig. 25 for header pin housing configurations. :

C. Two-Speed Compressor

The 2-specd compressor ‘cohtains metor windings that provide low-
speed 4 pole (1750 rpm) and high- spccd 2 pole (3500 tpm) operation.
Refer to Fip. 36 to determine which wmdmgs aT1C l:m;'rglzt:d at each
speed. Refer to Compressor Windirlg 'Check section and ‘Table 6 for
appropriate winding resistances.

The 2-speed compressor 15 also protected by 2n internal pressure relisf
(IRP), which will relicve discharge ges into the compressor shell
(low-side) when the"differential batween suction snd’ digcharge
pressures exceeds 500 psi. The compressor also is protecied by 3
pusitive temperature -coefficient (PTC) devices attached to the motor
windings. The PTC’s rasistance is sensed by the 2-speed control, See
Tabje 5 for resistance ranges,

TABLE 6—TWO-SPEED COMPRESSOR (WINDING RESIS-
TANCE AT 70°F £ 2°)

WINDING 3 TON - 4 TON, 5 TON
TI.T2 B0 . 70 80
T1-T3 320 bog " 180
T-T? 1.30 1.00 1.06
T1- T8 ata [T 220 2.00

D. Mechanijcally Interlocked Contactors

The 2-speed products are equipped with mechanically interlacked
contactors. Each contactor has interconnecting linkage, pmvxdmg
independent interlocks,

The 2-speed control provides the electtical intetlock. The contactors

_are supplied with 240.v coils, which reduces the va requiremenis of

the low-voltage (24 vac) control system,
E. Temperatura Thermistors

Thermistors are electronic deviess which senge tempetature as the
temperature increases, the resistance decreases. Two thermistors are
used to sense temperature; 1 senses outdoor ambient, and the other

FAL No. 317 240 5662 P 0Z1

senses coil temperalure for heat pumps. The housing may be ditferent
but the internal resistance characteristics are the same. Refer to Fig. 27
for resistance valves versus temperature,

If the putdoor ambient thermistor should fail, a malfunction signal will
appear on the indger thermostat and 2-speed control, The control will
not initiate sccond-stage latching, crankcase heater will be turned on
during all off-cycles, heating will default to high speed, and defrost
will initiate on demand from coil thermistor,

If the outdoor coil thermistor should fail, a malfunction signal will
appear on the indoor thermostat and 2-speed control. The control will
defrost every 90 minutes of heating operation and terminate in 10
minutes.

5 O1:|— € - TRANSFORMER GOMMON

02 j—— K - TRANSFORMER LINE

[} Os

O4

[| O5 |— W2 - FIRST STAGE AUXILLARY HEAT

[I6 — O - REVERSING VALVE

[ O7 — Y2 - SECOND STAGE COOLING/HEAT PUMP
Ug [— Y1 - FIRST STAGE COOLING/HEAT PUMP

[ (9 — W3 - SECOND STAGE AUXILLARY HEAT
O10]— L - MALEUNGTION LIGHT

[

I

I

011
iz
EE
14 -
15
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C el .
S L AQI507
Flgute 25—Héader Pin Housing '
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Fig. 26—Energizing Windings :
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Fig. 27—Resistance Values va. Tem pi;.-"rature

IV. LED FUNCTION/MALFUNCTION LIGHTS

The Z-zpeed confrol is equipped with & LED function light/malfunc-
tion light. NOTE: Only malfunction signal will appear at thermostat,
both function and malfusction signals will appear at control bosrd.
(See Fig. 22 for LED location.) Table 4 will provide the function-
/malfunction code, location, and definition.

V. TROUBLESHOOTING

A. Compressor-Winding Check

The 2-speed compressor is nothing more than 2 single-phase motors
within 1 compressor shell. When the compressor fails to start or run,
there arc 3 tesis that can be made: open, ground, or short. This
compressor has no fnternal line break overload, however it does have
a PTC maotor pmtecturs See "Cumprcssu: PTC Overload Protection”
section for PTC averload information.

NOTE: To insure accurate ohm measnrements, place chmmeter

probes on flat surface of compressor terminal tabs, not the brass

" ‘mounting screw.

QPEN .

To determnine if a winding has an actual break in the internal wires and
current is unable to pass through: Be sure all power is off. Discharge
all capacitors. Remave wires from terminals T1, T2, T3, T7 and T3,
Use an vhmmeter on 0-1000 ohm, scale to check resistance. (See Fip.
26, 28 and 29 and Table 6.) Beeause winding resistances are usually
less than 10 ohm, each reading will appear to be approximately zero
obm. If during any check the tesistance remaing at 1000 ohm, an open
or break exists and the motor or compressor should be replaced.

GROUND

To determine if any wire has broken and come in direct contact with
the housing or shell, causing a direct short to groupd; Be sure all
power is off. Dischatge all capacitors. Remove wires from T1, T2, T3,
T7, and T8. Allow erankease heater to remain on for several hours
before checking motor to ensure that windings are not saturated with

refrigerant. Use an ohmmeter on R x 10,000 ohm scale. Place I meter
probe on “ground” metor or compressor frame. Make a good
metal-to-metal contact. Place other probe on teomieals T1, T2, T3, T7,
and T8 in sequence. Note meter scale. If any reading of zero or low
resistance is obtained, the motor is gmundmg Replace the compres-
sor.

SHORT

To determine if any wires have broken through their insulation and
eome in direct contact with each other, thereby “shorting” all or part
of the winding(s): First, this is sn extremely critical test and is not
advised unless the following conditions are met;

(1) The correct motor winding resistances must be known before
testing. See Tzbie 6 for cold motor winding resistance,

2) The tcmpcrat‘ure of the windings must be specnfed 70° F +2° F.
(3) The resisfance maasunng instrument must have an accurate
ohimmeter (such as 2 Wheatstone bridge or null balance type instru-
ment). o .

(4) The motor must be dry or free from direct contact with liquid
refrigetant:

Be sure all power is off. Then proceed as follows: Discharge all
capacitors, Remove wires from terminals T1, T2, T3, T7, and T8,
Subtract instrument probe and lead resistance from cach reading. If
any reading is within + 20 percent of the known resistance frorm Table
5, the mator is probably all right. Usuvally a ¢onsiderable difference
will be noted if a turn-toturn short is present.

B. Contral Board Failure

The control board continuously monitors its own operation and the
operation of the system. The diagnostic feature allows casy trouble-
shooting of the control and system in the field. If a failure occurs, the
LED light on the control will flash a failure code. If the failure is
internal to the control board, the light will stay on continuously
(no flash). In this case the entire contre] should be replaced, as the

W
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TABLE 7--24-¥ FIN CONNECTION TROUBLESHOOTING

MODE OF QOPERATION | TERMINAL LOCATICN ON ' " POSSIBLE SOURCE OF
18-PIN CONNECTOR | DESIGNATION | CONTROL BoaRp | YOLTAGE PATH | VOLTAGE REQUIRED PROBLEM
Al : . R-G : 201 Input 24 - Check transformer (secondary)
Low-speed cooling ¥1.0-C 8,61 Input 24, Gheck thermpsatat
-High-speed ggiling Y1,¥2,0-C 8,7.6-1 Input 24 Chack thermostat @
Low-speed heating Y10 S Input 24 Gheck thermaostat
; : Y1-C 81 Input 24  Check thermostat
High-speed heating Yoo . 74 Output 24 Qutdoor temparature balow 40° F
Yi-G 8-1 Imput ‘ 24 Check thermostat .
Defrost . ' . Qutdoar tamperature below 50° F
Y2, W2, 6.C "?’5=5'1 Output 24 Coil temperatura less than 30° F
Second staga of Y1, Wa-C 7,51 : " Input 24 ‘ Chgcl_( thermiostat
auxiliary haat wa, yo.¢ ‘ 9,8-1 Output 24 Check bafance point satting
Cooling second-stags ‘ g - " Ambient thermister failure
latehing ‘ Y1, ¥2,0-C - 876 Input 24 Chack second- stage POT
i i
control is not field reparable. If the control boatd light is flashing, see l. LEAK DETECTING
LED Table 4 for function/malfunction definition. Cyeling 24 vac to
control board will reset previous error messages and any lockoats - A CAUTION: Always wear safety glasses and ploves when
which have gecured, See Troubleshaoting (Table 7} for more infor- handling tefiigerants.
mation segarding control board operation.
Gg ke o . " e
C. Controt Boatd Fower Inputs and dmpm? Wew installations should be checked for leaks prior to cc»mpletc
(See Fig. 22 and 25)) . charging,
D. Bleed Resistor
A 150k-2 watt resistor across the compressor runl capacitor to protect
service technician fedm injury by electrical shock Capacitor will
bleed-off approximately 1 minute after power to outdoor unit is tarned
off. If run capacitor is changed out, be sure to place bleed resistor on
new capacitor. If bleed resistor is damaged, replace resistor.
E. Start Capacitor and Ralay
The 2-Sp€-€-d systeny has a second starr relay in the control box. One
sfart relay is for luw speed start and the second,is for high speed start.
Both start relays Use @ commen start capacuor When servicing this
equipment be certam sysiem starts in both low and high speed
operatiot.
HEFHIGEHATION SYSTEM
. REFRIGERATION CVELE
In a refrigerant system refngerant moves heat from 1 place to
anather, Tt is usefil to understand flow of refrigerant in a system. In
a straight coollng system, compressed. ot gas leaves compressor dnd
enters condensing coil. As gas passes through condenser coil it rejects ”‘W COOLING CYCLE QUTOOOR
leat and condenses inta liquid. The liquid leaves condensing unit % 5 QI%E FAN .. REVERSING VALVE
through liquid line and. entérs metering, device atindoor coil. As it . O 0 L . - \ (ENERGIZED)
pusses fhrough metering device, it becomes a gas-liquid mixtare. As INDOOR _ (@15 /
it passes through indoor coil, it absorbs heat and refrigerant and is O =— = =
again compressed to 2 hot gds, and cycl:‘- Tepeats. : /fNDDDF( CoIL b_(
In a keat pump, the basic cycle is the same. (See Fig. 30.) ReverSmg ACCLIMULATOR .|
valve in system decides whn:,h coil, m;:loor or gutdgor, I:lecomt?s SUCTION SERVICE *
svaporator or condenser. It rejects heat into the home after heat is EORT AT SERVICE come
absorbed by outdoor evapaorator coil, thus the home is heated. VALVE (CL& CYCLE) -
In corling cycle, the indo?r cui_I becomes the evaporator. It absnrlfls ETRAINER
heat from the home and rejects it theough the outdeor condenser coil, HEAT PO ﬂn;W:ﬂr
thus the home is cooled. ‘ . F
e e Home [ coote STRAINER ALLEOR o sUcTion ‘ QHTDDDH
A unique fearure of the hedt pump is that metering devices are (DUAL. FLOW) SEHVICE LIQU £ )
designed to meter refrigerant in 1 direction of flow, and allow (METERING} PORT ESEUI?{E SWITCH &
refrigerant to pass unhindered in the other direction. If indaor D N R 8oL E) mYPASEING)
metering device js metering refrigerant, the owtdoor device bypasses
refrigerant and vice versa. This allows both coils to serve a dual ARBa0G
function. Figure 30—Heat Pump Refrigerant Flow Diagrams
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If a system has lost all or most of its charge, system must be
pressutized again, up to approximately 150 16 minimum. This can be
done by adding refrigerant, using notmal charging procedures. Or it
may be pressurized with nitrogen (less expensive than refrigerant),
Mitrogen also leaks faster than R-22 and is not absorbed by refriger-
ation ofl. Nitragen cannat, however, be delected by a leak deteclotr.
(See Fig, 31.) *

A GALUTION: Due to the high pressure of nitrogen, it should
never be used without a pressure regulator on the tank.

On the other hand, leaks in a system pressurized with refrigerant can
be spotted with a Jeak detector which detects extremely small
rafrigetant Jeaks, This discussion assumes that system 18 pressurized
with sither all refrigerant or a mixture of nitrogen and refrigerant,

If systern hag been operating for some time, tnake firat chack for a leak
visually. Since refrigerant carries a small quantity of oil, traces of oil
at any joint of connection is an indication that refrigerant is leaking at
that point. ‘

A simple and inexpensive method of testing for leaks is to usc soap
bubbles. Ary solution of water and soap may be used. Scap solution
is applied to all joints and connections in system. A small pinhole leak
i% located by tracing bubbles in soap solution around leak,

Use electronic leak detector to check for leaks. This unquestionably is
the most efficient and easiest method for checking leaks. There are
various types of electronic leak detectors, Generally speaking, they
are ali portable, most ate lightweight, and consist of a box with several

s
i

S peh e L P S

e

-
e

ik

- —— -

Ag84p1
Flg..31--l.eak Detector
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switchzs and a probe or sniffer. Detector 18 turned on and probe is
passed ar¢und all fittings and connections in System. Leak is detected
by either 8 movement of a peinter on detector dial, by 2 buzzing
sound, or a light.

In all instances, when a leak is found, system charge must be bled
down and leak repaived before final charging and operation, After leak
testing or leak is repaired, evacuate system, and recharge with comect
tefrigerant charge.

lIt. BRAZING

‘When brazing is required in the refrigeration system certain basies
should be remembered. The following are 2 few of the basic rules:

1. Clean joints make the best joints. To clean:
a. Remove all oxidation from surfaces ta 8 shiny finish before
brazing. .
b. Remove all flux residue with brush and water while material
iz still hot.

2. Use "sil-fos” or "phos-copper” for copper-to-copper only. No
flux is required.

3. Bilver solder is used on copper-to-brass, copper-to-steel or
copper-to-copper. Flux is required when using silver solder.

4. Fluxes shounld be used carefully, Avoid excessive application
and do oot allow fluxes to enter into the system.

5. Proper brazing temperature of copper is when it is heated to 2
duil ted color.

This section of brazing is not intended {o teach a technician how to
braze. There are books and classes which teach and refine brazing
techniques. The basic points above are listed only as a reminder.

V. SERVICE VALVES

Service valves provide a means for holding original factory cherge in
outdoor unit prior to hookup to indoor coil. They also contain gage
ports for measuring system pressures, and provide shutoff conve-
nience for certain types of repairs. {See Fig. 32.)

Twao types of service valves are used in outdoor residential equipment.
The first {ype is a front seating valve, which has a service port that.
contains a Schrader fitting. The service port iz always pressurized
after the valve is moved off the fromt seat pasition.

The second type is a-combination front .seating/back seating valve,
which has a metal-to-metal seat in both: the open and closed pasitions.
‘When i1 is fully back seared, the service port is not pressurized. To
pressurize the service port, this valye must be moved off the back
seating pusmon This valve ﬂoas not contain & Schrader fitting. Both
types of service valves are designed for sweat cunnectmn to the field
tubing,,

The service valves in the outdoor unit come from the factory front
seated. This means that the refrigerant charge is isolated from the line
set connection ports. Some heat pumps are shipped with sweat adapter

tube: This tube must be installed: on the liquid service valve. After

connecting the sweat adapter to the liquid service valve of a heat
pump, the valves are ready for brazing. The interconnecting tubing
{line set) can b= brazcd o] t]'u: service valves using either silver bearing
or non-silver bﬂanng l:rrazmg rnatenal Consult focal codes. Before
brazing the line set to the valves, the belled ends of the sweat
connections on the service valves must be cleaned so that no brass
plating remains on either the inside or outside of the bell joint. To
prevent.damage to the valve and/or cap "Q" ring, use a wet cloth or
other acceptable heat sink material on the valve before brazing, To
prevent damage to the unit, use 2 metal bartier between brazing area
and unit. -

After the brazing operation and the refrigerant tubing and evaporator
coil have been purged or evacuated, the valve stem can be turned
counterclockwise until it opens or back seats, which releases refrig-
erant into tubing and evaporator coil. The wsystern can now be
operated.

_95_
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' Fig. 32—Service Valves

Back scating service valves must be back seated (turned counterclock-
wise until seated) before the serviee port eaps ean be removed and
hoses of gage manifold connected. In this position, refrigerant has
#ceess from and through outdeor and indoor unit.

The gervice valve stem cap is tightened to 20 = 2 fi/lbs torque and the
service port caps to 9 & 2 ft/lbs torque. The seating surface of the valve
stern has a knife sit edge against which the caps are tightened 1o atain
a metal-to-metal seal. If accessory pressure switches are used, the
getvice valve must be cracked, Then, the knife set stem cap becomes
the primary seal.

The service valve cannot be field-repaired, therefore only a complete

valve or valve stem and service port caps-are available for replace--

ment.

If the service valve is to be replaced, a metal bartier must be inserted
between the valve and the unil, to prevent damaging the unit exterior
from the heat of the brazing operations.

A\ | GAUTION: Wear safety glasses and gloves when handling
refrigerants.

Pumpdown Procedure
Service valves provide a convenient shutoff valve useful for certain
refrigeration system repairs. System may be pumped down to make
tepaits on low side without losing complete refrigerant charge.

1. Aftach pressure gage to suction service valve gage port,

2. Front seat liquid line valve.

3. Start umt in ccmlmg mode. Run until suetion pressure resches
‘5 psig “\(ﬂgﬁk_?a) Do not allow compressor to pump to a vacuum,

4. Shut unit off, Front seat suction valve.

NOTE: All outdoor unit eoils will hold only factory-supplied amount
of reftigerant. Excess refrigerant, such as in long lins applications,
may ¢anse unjt fo relieve pressure through internal pressure relief
valve (indicated by sudden risé of suction pressure) before suction
pressure 1eaches 5 psig (35kFa). If this occurs shat off unit immedi-
ately, front seat suction valve, and recover rcmammg PIes5ure.

V. CHECK-FLO-RATER (BYPASS TYPE} COMPONENTS
Check-Flo-Rater piston has & refrigerant meteting hole through it. The

retainer forms a stop for piston in refrigerant bypass mods, and a

sealing surface for liquid line flare connection. To theck, clean or
replace piston: (See Fig. 33.)
Reliant/Endura Products Prior to 1992
1. Shut off power to unit,
2 Pump unit down nsing Pumpdown Procedure described in this
service manual.
3, Loosen nut apd remove liguid line flare cohnection from
Check-Flo-Rater, .
4, Pull retainer out of body, being careful not to scratch flare
sealing surface, Tf retainer does ntit pull out sasily, carefully
use locking pliers to remiove il
5. S8lide piston out by inserting & small soft wire, with small kinks,

through metering hole. Do not damage metering hole, sealing
sutface around piston cones, or fluted partion of piston.

— 26—
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6. Clean piston relrigerant metecing hole.
7. Install a new retainer Q-ring or retalner assembly before
reassembling bypass-type Check-Flo-Rater.

Reliant/Endura and Cube Products After 1992

. Shut off power to unit.

. Beclaim outdoor unit refrigerant.

. Loosen brass hex nut and remaove line from brass hex body.

. Slide piston out by inserting a small soft wire, with small kinks,
through matering hole. Do not damage metering hale, sealing
surface around pislon cones or fluted portion of piston.

. Clean piston refrigerant metering hole.

6. Always replace Teflon seal with new seal. Never try to reuse
old seals.

7. Reassemble brass nut and brass hex boady. Be sure orientation
is as shown in Fig. 33.

VI. REVERSING VALVE

In heat pumps, changeover between heating and cocling modes is
accomplished with a valve that reverses flow of refrigerant in system.
{Sce Fig. 34.) This revetsing valve device is eagy to troubleshoot and
replace. The reversing valve solencid can be checked with power off
with an chmmeter,"Check for continuity and shorting to ground. ‘With
control circuit (Mv) powet on,:check for cotrect voltage at solenoid
coil, Check for buml:d or overheated solenoid,

With unit operating, other items can be checked, such a5 frost or
condensate water on tefrigerant lines.

W R =

h

TEFLON SEAL

BRASS HEX NUT.

PISTON
(ORIENT A8 SHIWH)

FEEDER TUBES

N

7 ofii -
PISTON BETAINER
. .  DRASS HEX BODY
o STHAINER '
o T
_NEW STYLE .
4 -
AB1138
‘ FLARE NUT.

FLARE
CONNEGTION

OLD STYLE

ABTOTO
Fig. 33 — Check-Flo Rater Components
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The sound made by a reversing valve, as it begins or ends defrost, 1s
a whooshing sound, as the valve reverses and pressures in system
equalize, An experienced service person detects this sound and uses it
as a valuable troubleshooting tool

Using a remote reasuring device, check inlet and outlet line tempes-
atures. Do not touch lines, If reversing valve is operating normally,
inlet and outlst temperatures on appropriate lines should be cloze. Any
difference would be due to hedt loss or gain across valve body.
Temperatures are best checked with a remote reading electronic-type
thermometer with multiple probes. Route thermocoupte leads to inside
of coil area through setvice valve mounting plate avea underieath coil,
Fig. 35 and 36 show test points (TF) on reversing valve for recording
termperatures. Insulate points for more acourate redding,

If valve is defective, shut off all power to unit and remove all charge
from system.

Check valve design; if valve is of the 3-port design and new
replacement is of the 4-purt design, replacement of the, salenoid coil
and wire leads is necessary. Valve bodies ate interchangeable, but
golenoid end wites are not. Three-port teversing valve and solenoid
coil with.leads must be usgd,tngether. MNew solenoid eoil cannot be
used on a.3-pott valve. Four-port reversing valve uses solepoid with
quick ‘connegt terminals for leads to-connect to. Old solenoid coil
cannot be used on #-port reversing valve. If for any reason a new wire
coid is not available,cut.the leads on the old solencid coil as-close to
the cail as. possible. Terminate the leads with 2 female 1/d-if, quick
conhects. Cornnzet terminals to new sclenoid and tape .connection to
insulate and pmw\de mojsture barrier. Replace these wires af soon as
wire cord is svailable (see RCD Replacement Component Catalog for
proper cord part number).

Remove soleneid coil from valve body. Remove valve by cutting it
from system with thbing cutter. Repair person should cut in such a
way that stubs cun be easily rebrazed back into system. Do not use
hacksaw. This introduces chips into system that cause failure. After
defective valve i5 removed, wrap it in wet 1ag and carcfully unbraze
stubs. Save stubs for future use. Because defective valve is not
overhgated, it can be analyzed for cause of failure when it is returned.

Brazz new valve onto used stubs. Keep stubs oriented correctly.

'Scratch ‘cotresponding matching marks on old valve and stubs, and

new valve body, ty pid in lining vp new valve properly, When brazing
gtubs into; va].,-'ﬁgt.-.grqtsct wvalve bady,with-wet;rag to, prevent overheat-

J.IIE QST FER ot R S AT g

L A R T

" Use slip couplings to install new valveswith stwbg'back into system

Fven It Smbst. are, }ong, wrap ?Xah’c WLth &, Jwet, rag to prevent

ERYAE JE8
overh

w L ekt TR BTV et ENE
Aﬂer-valve 1s‘brazed A »chetkafar leaks. .\Evac.'.uatc andmhargc. systam
Qpelzate system in butha‘nmdcs seyeral times toibe sure valve functions

Praperly. ..ou.ic. o oL s el s

Vil THEHMOSTATIC EXPANSION VALVES (GENEHAL)
s L L T C TV R L)

The typcs of thermustanc expinsmn val}res usg ,condensmg unit

and heat pump systems are as f folluws ] N

after. syst#mxéhqtdewn @epreslsﬁré@qliahz‘atmn m:c:u:s ‘Because of
unequalized;system (pregsures, 2 start capacitor and relay must be
installed. om,; single phase Ieciprocating; compressor& to start the

gt TR

LR )

See Table § for themihl axpan’smn valve supefheat settings. These.

setiifigs are’ factury & 'and age potféld adJustabI: Table 8 s:ttmgs ara
fm' BDP appra\red af:tussoncs and fat:tory—mstalled TXVs only.
Viil. THEHMDSTATIC EXPANSIDN}VALVE (BI:FLOW)

The-standard thermostatic kxpansiom vilve is 2 metering tevice that s
used in condensing and heat purnp systems to adjust't changing load

.
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Fig. 34—Reversing Valve

conditions by maihtaining a presset superheat tempetatuts at the outlet
of the evaporator coil. The volume of refrigerant metered through the
valve seat is depeodent upon: =

L

Supertieat témperature sensed by cap tube sensing bult on
suction tube at ovtlet of evaporator coil. As long as this bulb
and cap:tube: contains sorme liquid refrigerant, this temperature
is converted into: suction. pressuré pushing downward on the
diaphragm, which tends to open the valve via the pushrods.

. The suction pressure at the outlet of the evaporator coil is

transferrad via the external equél_izer tube to the underside of
the disphragar.. - . - - . .

. The needle valve on the pin carrier is spring-loaded, which also

exerts pressure on the wndemside of the diaphragm via the
pushrods, which tends {o close the valve. Therefore, bulb
pressufe equals evaporator pressuré (at outlet of coil) plus
spting pressure. If the Ioad increases, the temperature increases
at the bulb, which incraases the pressure on the topside of the
diaphragm, which pushes the pin carrier away from the seat,
opening the valve arid increasing the flow of refrigerant. The
increased refrigerant flow causes increased leaving evaporator
pressure which is trapsfarred vie the squalizer tube to the
undetside of the diaphmagm, with which the pin carrier spring
ptessure tends to close the valve. The refriperant flow is
cffectively stabilized to the load demand with negligible
change in superheat. The bi-flow thermostatic expansion valve
is used on split system heat pumps. In the cooling maode, the
TXV cperates the same as a stapdard TXV previously ex-

plained. (See Fig. 37.) However, when the system is switched
to the heating mode of dperation, the refrigerant flow is
reversed. The bi-flow TXV has an additions]l internal check

valve and external tubing. (See Fig. 38.) These additions allow
the refrigerant to hypass the TXV when refrigerant flow is -

reversed with only & 1- to 2-psig pressurc drop through the
device. When the heat pump switches to the defrost mode, the
refrigerant flows through a completely open (unthrottled)
TXYV, the bulb is sensing the residual heat of the outlet tube of
the coil that had been operating in the heating mode (about 857
F and 155 psig). This temporary unthrottled valve decreases the

indoor pressure-drop; which in furn increases the - refrigerant

flow rate, decreases overall defrost time, and enhances defrost
efficiency.
.

IX. COIL REMOVAL

Coils on this family “of units are easy to remove if required for

compressor remaval, or to replace coil. Shut off all power to unit.
Remove and recover refrigerant from system through service valves.

A

CAUTION: Wear safety glasses and gloves when handling
refrigerants.

1.
2.
3

T

Remove top cover. (Sce Removing Top Cover on page 2.)
Retove screws in base pan to coil grille.

Remave coil grille from unit.

D
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FROM INDOOR COIL WIA

TO QUTDOOR SERVICE VALVE ON
colL QUTEOOR COIL
TG
AGCUMULATOR
o TP-4 *|TP-2

vy

FROM COMPHRESSOR
DISCHARGE LINE

ABBRAZ
Fig. 35—Revarsing Valve (Cooling Mode or Defrost Mode,
Soienoid)
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TO INDOOR COIL V1A
SERVICE VALVE ON
OUTDOOR COlkL

FROM QUTDOOR O ACGLIMULATOR
GOIL

NSULATE
AEADING
[- T4 .

INSULATE FOR,
ACCURATE AEAQING —-\

FRAOM COMPREBSOR
DISCHARGE LINE

ELEGTRONIC

THEF!MDMETEF\l
1 ' Asaad
Fig. SG—Heverslng Valve (Heating Mode, Solenoid De-

Energized)

T

TABLE 8—TXV SUFEFIHEAT SETTING AT OUTLET OF EVAPDHATDFI COIL

INSTALLATION TXV TYPE 7}  PRODUCT USAGE SUPERHEAT SETTING
Fleld Accessary RPB/HSO Air Cond. Indoor Urit 1 10e
Field Accensary RPB/HS0 Heat Purp Indoat Unit g
Field Accessory/Factory Installed H&80 Indoar Fan Gail Unit B?
. Factory Installed HSO Two-Speed H.F. Outdoor Unit 4"
Factory Shipped/Field Installed HE0 Two-Spead Indoor Unit 3 4°

4. Remave screws on cornet post (Reliant/Endura) service valve
panel (cube unit) holding coil tube sheet.

A CAUTION: Avoid possibility of fire and personal irijury by
cutting tubing.

5. Use midget tubing cutter to cut.]iqﬁfﬁ.}&ndwapb; lines at both
sides of coil. Cut in convenient location for easy reassembly
with copper slip couplings.

6. Lift coil vertically from basepan, place aside carefully.

7. Revetse procedure to reinstall coil,

X. LIQUID LINE STRAINER

The liquid line strainer is brazed into the liquid line between the
condenser coil and the liquid service valve. The strainer catches any
debris that may be in the system. If it becomes plugged, system
operation and pressure become abnormal and the compressor may
become hof and cycle off on the overloads or pressure relief,

_ If the strainer must be replaced, shut off all power to the unit and

* purge and reclaim all refrigerant from the system. Uss only mldget
tubing cutter and cut tubing as close to strainer as possible, If wbing
is too short to braze in replacement sirainer, braze a coupling and
necessary additional tubing on existing tobing. Strainer cannot be
installed backward becanse 1 end kas a male and the other end a
fernale connection apd an arrow is embossed on the strainer body. The
arrow and the male fmmg points towards the service vhlve. Before
brazing, insert a metal barrier between brazing area apd the unit fo
prevent damage to unit. Evacuate apd charge unit with refrigerant.
Start unit and check for normal system operation.

Xl. ACCUMULATOR

The accumulator js a device always found in heat pumps and in some
condensing unit models. Under some Iight Ipad conditions on indoor
coils (on outdoor coil with heat pump in heating mode), some liquid
refriperant is present in suetion gas returning t0 compressor. The
accumulator stores liquid, and allows it to boil off into a vapor so it

can be safely returned to compresser. Since a compressor is designed
to purnp refrigerant in its gascous state, introduction of liquid into it
could cause severe damage or total failure of compressor.

The accumuldtor is a passive device which seldom peeds replacing.
Occasionally its internal oil return orifice or bleed hole may become
plugged. Some oil is contained in refrigerant returning to compressor.
It cannot boil off in accumulator with liquid refrigerant. The bleed
hole allows a small amount of oil and refrigerant to enter the return
ling where velority of refrigerant returns it to compressor. If bleed
hole plugs, oil is trapped in accumulator, and compressar will
eventually fail from lack of Jubrication. If bleed hole is plugged,
accumulator must be changed. Bleed hole is so tiny, cleaning efforts
usually are not successful. The accummlator has a fusible clement
located in the bottom end bell. (See Fig.39.7This ‘fusible clement will
melt at 430° F and veni-the refrigerant if this temperature is reached
either mtcma] or external to-the system If fuse melis, the accumulator
must ba rsplaced P )

To Change Accumulamr R
1 Shut off &ll- pcuwer to umt
¥, Rzmuws and reclalm al] refngerant ‘fmm systern.

NDTE Ccul may be’ removad ‘
appropriate seclions of servmﬁ mal,}ual f

accumulator Refer to
5truc.‘t10ns

A CAUTIE)N Wcar safcty glasses and gloves when working
on refrigerants and whefi néing brazmg tarch,

daAe e T T e

3, When accumulator is nxpu.scd 1emove it from system with
tubing cutter,

4. Scratch matching marks on tubing stdbs and old accumulator.
Scratch matching marks oo new accumulator. Unbraze stubs
from old accumulator and braze into new accumulater,

3. Thoroughly rinse any flux residue from joints and paint with
corrosion-resistant coating such as zinc-rich paint.

6. Reinstall accumulator into system with copper slip couplings.
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. 1. Evacuate and charge system.
Four and measure oil guantity (if any) from old aceumulator. If mare
than A0 percent of oil charge is trapped in acctmulator, add ofl ta
compressor to make up for this loss.

Xl CONTAMINANT REMOVAL

Ptoper evacuation of a unit will remove non-condensibles and assure
a tight, dry system before charging. The 2 methods used to evacuate
a system are the deep vacuum method and the triple evacuation
mathod.

A, Deep Vacuum Method

The deep vacuum method requires a vacunm pump capable of pulling
8 vacuum of 1000 mictons and a vacuum gage capable of accurately
measuring this vacuum depth. The deep vacunm method is the most
positive way of assuring a system is free of air and liquid water.

B. Triple Evacuation Mathod

The triple evacuation method can be used whete the vacuum pump is
capable of pumping down to only 28 in. of mercury vacuum, and the

system does not contain any liquid water. The procedure is to pump

the system down to 28 in. of mercury vacauin an
continne to Operatc for additional/15 minutes, Then the:s
are closed and the vacuum pump is shut off. A refngerant tyhnder is
then connected to the system and opened uniil system pressure is2 .
psig, and close the.szrvice valve, .Allow system to stand for 1 hour,
during which time the dry refrigerant will be able to diffuse through-
out the system, absorbing moisture. This procedure is repeated 3 times
after which the system will be free of any contaminants and water
vEpor,

Xl SYSTEM CHARGING

For all approved combinations, system rust be charged gorrectly for

normal system operation and reliable operation of components,

Always wear safety glasses and gloves when handling refrigerants,

If systern has tost all charge, wclgh in charge usmg di 'éwcharge or
"1

ihgltal scale, . Tl

-System charge ahould be fine-tuncd by usmg -the - superhaat or

subcooling methéd, whichever i appmpnate. These—‘mer_hads are
covered later in this manual. - -

NOTE: Hestpump-check charts are for chl:l:kmg chargc and perfor-
mance and for-adding 2 smait a.mount of charge. During heating mode,
cotrect method of charging Is, thc: wu:lght method.- In heating mode,
check should be made. approximataly 15 mfnutes after a defrost, with
vnit anning with 4 clean coil. n cooling cycle, system shou]d tun at

430" FUSE ELEMENT ABB410
Fig. 38—Accumulator
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least 10 minules for temperatures and pressures o stabilize. All charts
assurne there ars no system abnormalities and indoor coil rirflows are
cotrect. If systern abnormalities exist, correct them before checking
system charge.

XIV. CHECKING CHARGE

Superheat charging is the process of charging vefrigerant inta 8 system
until the temperature (superheat) of the suction gas entering the
compressor reaches a prescribed value, Small variations of chatge
affect suction gas superheat temperatures greatly. ‘Therefore, this
method of charging is very accurate. This method can be used only on
split system condensing units and heat pumps (operating in the
cooling mode), with fixed restrictor type metering devices such as
Check-Flo-Rater, cap tube, etc, For units using a thermostatic expan-
sion valve, the subcooling method must be used. Heat pumps must be
operating in the cooling mode. To charge by superheat, a setviceman
will need an accurate superheat thermocouple ot theomistor type
thermometer {(do not use mercury or small dial type thermometers as
they are not adequate for this type of measurement), a sling psychrom—
cter and 2 gage menifold. Then use 1 of the following procedures:

A. Superheat Charging Method
+..1. Operate a unit a minimum of 10 minutes before checking
charge.

2, Measure vapor pressure by attaching a gage to vapor valve
seIvice port. .

3. ‘Measure valéor line temperature by attaching'a service ther-
maometer to unit vapor line neat vapor valve. Op a heat pump,
attach to the suction tube between the sccumulator and the
cotpressor. Insulate thermometer for accurate readings.

4. Mcasure outdoor .air dry-bulb .temperature with 2 second
"theri'ncmetéf '

5. Measure mdnor -air {entering indoer coil) wet-bulh temperature
~with-a; slmg\psychmmeter .

6. Locate outdoor- tcmpcratu:: -and evaporator entering air wet-
_bulb temperature in Table 9. At this intetsection note the
Isupetheat

7. :'-Louatc supcrhl)aﬂt temperature located in previous step and
,Yapor pressum in Table 10. At this interscction note vapor line
" emperature.

8. If "unit’ has a higher vapor ling temperature than charted
témperature, add” Tefngatant unul charted temperature is
reached. -, .

9. if unit has a lower vapor line temperature than charted
teffiperature, blead Tefrigerant’ Uil cherted temperature is
reached,

10. If outdoor air temperature of pressite at vapoi valve changes,
charge to new vaporline temperature indicated-on chart.

11. This procedure is vahd mdependent of indoor air quantity.
B Subconllng Charglng Method

1. Operate vnit a minimum of 15 minntes bafore éﬁeck.ing charge.

2. Measure liguid servidé valve p;_éééure by attaching un accurate
gage to the servmc poxt,

3. Measure the liquid line temperature by attachmg an accurate
thermistor type or electtonic thermometer to the liquid line near
the outdoor coil. : "

4, Refer to Table 11 to find required subcnoling temperatute for
unit. Find the point at which the required subcooling temper-
ature intersects the measured liquid service valve pressure on
Table 12,

5. To abtain the required subcooling temperature at a specific
liquid line pressure, add refrigerant if liquid line termperature is
highet ‘than indicated or remove refrigerant if temperature is
lower. Allow a tolerance of 3° F.
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TABLE 9—SUPERHEAT CHARGING TABLE

INDODR COIL ENTERING AIR TEMP (F WB) ‘
OUTDOOR TEMP (F) 50 52 54 56 58 &0 62 64 66 68 70 72 74 75
55 9 12 14 17 20 23 28 29 32 35 a7 40 42 45
, 8D 7 0 |, 12 15 8- 2 24 27 30 33 |, % 38 40, | 43
| 65 — & 10 13 16 19 21 24 | 27 a0 33 36 k| 41
70 . — — 7 0 13 18 19 21 2a | 27 ab a3 36 39
75 — = — 6 | 12 15 18 21 24 28 H 34 ar
Bo am e — | = 5 8 1z’ 15 18 2 25 28 at 35
a5 — — — b - - — [ 11 15 18 2z 5 At a3
80 — — — — — — 5 9 13 16 20 | 24 27 H
B5 . — — — e — — — & 10 1a 18 a2 | 25 29
100 = e . — — — 8 12 15 | B0 23 a7
105 e = = = — — = - |5 8 | 13 17 o2 28
Co1e T L — = = — — el — — B 11 15 | 720 " 28
115 e — — | = — — — — — — L — Ao ) 14 |, 48 | 23

—Do not atempt to bhargqlgyéiém under thesq conditions or refrigerant slugging may cocur.

. TABLE 10—REQUIRED VAF‘EZ[FI TEMPERATURE (F)

SUPERHEAT TEMP VAPOR PRESSURE AT SERVICE FORT. (FSIG)
) 1.5 B4.2 571 70.0 +73.0 76.0 - 70,2 B2.4 85.7 .
0 35 37 ag 41 ) 43 - 45 47 .40 R
2 a7 39 41 43 45 47 49 .51 ) 53
a4 = 41 43 43 47 49 51 53 55
[ ‘ M, 4% " 45 47 49 51 53 55 &7
a . 43 a5 . 47 49 51 53 55 57 59
10 45 47 49 51 53 55 . &7 59 &1
12 47 .. 48 D 53 55 87 59 &1 83
14 49 51, 53 55 - 1) | 81 63 A 56
16 51 53 55 57 - 81 63 65 67
18 53 55 57 59 81 . 63 - 47 | o
20 | 55 57 5 81 &3 65 67 69 71
22 57 59 61 63 &5 67 BY 71 75
24 59 g1 63 65 67 69 71 73 75
28 &1 83 B5 &7 &b 71 73 75 77
28 63 &5 - g7 69 71 73 75 .77 79
30 " 65 a7 - 89 71 73 75 77 74 a1
3z 87 69 71 73 75 | T 78 81 83
34 89 71 73 75 7 .o st 83 g5
36 ‘ 71 73 75 77 78 1 ., B3 85 a7
ag 73 75 77 79, .. a1 | 83 . B5 87 89
40 - 75 7T 79 81 83 a5 87 ©oBg g1

XV. CARE AND MAINTENANCE

To assnie high performance and-minimize possible equipment tmal-
function, it is essential that maintenance be performed periodically on

this-equiptment. The frequency with which maintenance is performed -

is dependent on such factors as"hours of operation, peographic
location and local environmente] conditions.

WARNING: Disconnect all electrical power to unit before
petforming any mainlenance or service on outdoor unit.
/N | Remember to disconnect power supply to air handler as this
unit supplies low-voltage power to the outdaor unit. Electric
shock can cange personal injuty or death.

The minimum maintenance that should be performed on this equip-
ment is as follows:

1. Check outdoor coil for cleanliness each month during the
heating {heat pump only) or cooling season and clean as
necessary, but clean at least once each heating (heat pump
only) and cooling seasat.

2, Check fan motor and blade for cleanliness each heating and
cooling season and clean as necessary.

3. Check clectrical copnections for tightness and controls for
" proper operation cach heating (heat pumip only) or cooling
season and seTvice 45 HECESEAtY.

CAUTION: Because of possible damage to the equipmeti
A | or personal injury, maintenance should be performed by
qualified persuns only.

A. Coil Cleaning

Remove top cover. See "Removing Top Cover” on page 2.

CAUTION: Cail fin damage can tesult in higher operating u
A costs ar compressor darmage, Do not use flame, high-pressure -
water, steam, volatile or corresive cleeners on fins or tubing.
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TABLE 11—SUBCOOLING AT LIQUID SERVICE VALVE

m RELIANT/ENDURA-AIR CONDITIONERS
MODEL | smoa 501A/592A 593A/594A | 5938 | 893C | 594C [505A |596A (8974 |sayp [ OO | B8A
seriEs |A |Blec|aiB|le[b|(ale|c|p|lal(e|lalalale!l a A A | a A A
o014 (1414 - |1af{1afia)l-taela|-|-[-|-|--({-|-] - - - - - -
016 [17 (17| w |1a|1af1al - |7 |7 =-{=-|nl-|alej-{-] -1 a | - ].= - .
024 s fas - |azfarfar| ~ (e |a |- - [1s)~luelar)i2{ - 13 12 [ 11 | 1a - -
oa0 |15 )18 - | e |1odto| - (&6 |1oltaf1i |- Fis|is|1a|-] e | & [0 [ 11 ] o T

036 (13|12 - |16 16|16 )~ [1afz|s |- [o |- [1afafte|[-[ 14 | 12 | 12 14 [ 12 | =

p36 -1 =-1-{-t=-=-1-1=-)=t-1-4sf-{-1-01-1- - - - — i -
042 13 113 | 1418 [19 (19 |18 |12 f12) - [~ 11| - [15]| - |21 | = | 11 " s 15 | - -
o8 |15 1a| - f1a|rafe| - f1afral |- o= vf-Juaf- [T ] o[ 00|12 ] s
0s0 |18 |22f - |18 |18 )18 - v fraf - |- J|-Ts|-fas|-[ - [ - Tz [e] e
. A )]
' RELIANT/ENDURA-REAT PUMPS s
' ' ' 658A BYBA '
MODEL 800A BO1A/892A (653A/694A | BB3B | B83C | B94C | £97A | 6a7B | COOLING HEATING o
“I.:; Sl e e o ‘.: '. K 1 W s "’\-‘"GH . LD_\!V 2] q\k-";&?
¢ SERES| A | B ([ | D | A | B |ATEB | A P B ST I W] VR S T A [
f " pi4 > 7 + I - I _ : NN BRI W EEE
ote L 1g | 1e e | - |1 10 - - _
g 024 | 18+f 18 J18 |-l 13 - - - ‘ -
; . . e o
x oz | 13 | i3 | 13 | - | =0 | 20 [.10.f 0 11 - - - R [ -
; oz6 | e | 18 [ora o m | aad aa | ao| do | 1 12 | 7 18 | sy o e
? o6z, 13 | 11 (a1 ] ~ [ 1e |18 { 188 | 12 - - - :imMi
¥ o4s | 22 | 17 {15 [ 14 | 19 [ 14 [ 13 [12 [ - 14 9 25 | 18
; os0 |28 | =a |28 | - |13 |13 [1a |14 | - 15 LI S A 14 8 | 22 | a1
?é . e .
;
GUBE UNIT-AIR GCONDITIONERS/HEAT PUMPS HORIZONTAL UNITS
MODEL EG1A/STIA GET1A/ETIA 566D 5E6E
SERIES A B A B c D A
o4 - - - - 10 - -
o1 15 16 1 14 12 - 17
024 14 11 14 8 - - 18
030 12 18 B 10 - 12 - »
036 18 16 11 7 s _ _
g4z 18 17 7 - - - _
o4e - 17 12 - - - _
080 - 21 1w | - - - -
AB1448
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Clean coil using vacuum cleaner and its crevice tool. Move crevice
tool vertically, close to area being cleaned, making sure toal touches
only the dirt on the fins and not the fins. To prevent fin damage, do
not scrub fins with tool or move tool horizentally against fins.

If oil deposits are present, spray ceil with ordinary household
detergent. Wait 10 minutes, and proceed to next step.

Using garden hose, spray coil vertically downward with constamt
stream of waler al moderate pressure. Keep nozzle at a 15° to 20°
angle, about'd in. from coil face and 18 in, from tube. Spray so debris
is washed ouf of coil and basepan. Restore power to unit,

B. Cleaning Qutdoor Fan Motor and Blade

1. Retmove fan motor and blade. Refer to section "Removing Fan
Motor Assembly” of this manudl. Be can:fu] ot forbend or dent
fan bladg, . ;

2. Clean motor and@léde with suft brugh or cloth. Be careful not
to disturb balance weighte on fan blade.

3. Check fan blade setscrew for tightness.

4, Reitstall fan motcr and blade to top cover and check far
alignment.

5. Reinstall top cover and position blade as per Fig. 15.
6. Reconnect electrical power and check for proper operation.

C. Elactrical Controls and Wiring

Disconnact power ta both the gutdoor and indoer units, Check ail
electrical connections for tightness, Tighten all screws on- electrical
connections. If any conmections appear to be burmed or smokey,
disassemble the connection,.clean all parts and stripped wires and
reassemble. Use a new connector if old 1 is burned or corroded and’
crimp tighitly. Reconnect electrical power to the indoor and outdoor
units and observe unit through 1 complete operating cycle:

Tf there ate any discrepanicies in the operating cycle, troublesheot, find
the cause and cormrect, i

D. Refrigerant Circuit

Check the refrigerant charge using the superheat ar suboooling
method, whichever is applicable, and if low on charge, check un1t for
leaks using:an electronic leak detector. Tf leak(s) is/are found, purge or
isolate charge (pumpdown) if applicable, make necessary repairs;
evacuate and recharge and operate unit through entire cycle.

FAL No, 317 240 bBobZ P 034

E. Final Gheck-Qut

Aftet the unit has been operating, the following items should be
checked:

1. Check that the unit operational noise i not excessive due to
vibration of: component, tubing, paneis, cic., and if present,
isolate problem and correct.

2. Chetk to be sute caps ate installed on service valves and that
they dfe tight. \

3. Check to be surs tools and foose parts and dabris are rcmoved
from the unit. .

4. Check to be sure all panels and serews are in placé and tight

DESERT AN SEACOAS"I‘ LOCATIDNS

Specla] consideration must be given to the mstallatmn and mainte-
nante of condensing units and heat pumps installed in seacoast or
desert locations. This is because salf impregnated sand (seacoast) and
alkali impregnated sand (desert) adheres to the aluminum fins of the
coil and can canse prematute coil failure due ta corrosion from salt,
alkali and moistbre,

Preventive measutes can be effected during installations, such as:
Tk : .

L. Locating the unit on side 0f structure oppousite the prevailing
winds,

2. Elevating the unit to height where driiting sand cannot pile up
against coil. Four-in. high mounting ft or an 18-in. high
mountjng rack are available as accessorics and can be used to
elevate the unit.

3.. Addition of coastal filter (see pre-sale literature for accessory
listing). '

Mamtenam:e p \

1 Frequﬁnt inspection” Df coil and baséhan especially afl:er storms
and/ot high winds and;. . . i

2. Cleaning coil by. ﬂushmg out sand from betweun coil fins and
out of base pan as frequently as inspection determines neaes-
Sary.

3. Tn “off seascn,” covering with cover that allows air to cireulate

through but prevents sand from sifting in (such ag canvas
material). Do not use plastic: plasnc will hold moisture..
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TABLE 12—LiQUID SERVICE VALVE PRESSURE

PRESSURE (PSIG) REQUIRED SUBCOOLING TEMPERATURE (F)

AT SERVICE FITTING 0 5 10 15 ] 0s) a8

134 76 71 66 &1 56 51

141 73 74 69 B 59 54

148 a2 77 78 a7 2 57

156 a5 80 75 70 &5 80

153 B8 83 78 75 68 63

171 o D B4 76 7 86

179 54 89 84 79 74 59

187 o7 g2 87 ga 77 72

196 100 95 a0 85 80 75

205 108 o8 g3 88 B3 78

214 106 101 06 91 86 81

[ 223 109 104 og 94 89 B4
233 112 107 102 g7 g2 ‘ 87

‘ | 243 115 110 105 100 95 R
2535 — 118 113 108 108 0B 93

284 - R EET:) 141 - - 1ps 101 06

274 ©o124 - 18 114 108 104 )

285 127 . 122 17 112 107 102

247 130 © 125 120 RRL 110 108

309 133 128 123 118 | 113 108

| 321 136 157 126 121 116 111
33 139 184 129 124 119 114

348 142 a7 I 177 . dm 117

3s9 145 140- 135 130 125 120
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AIR CONDITIONER
TROUBLESHOOQOTING CHART

HO COOLING OR
NSUFFICIENT
QROLING
COMPRESSOR COMPRESEOR
COMPRESSOR RUNS BUT AUNS BUT
WILL NOT BUN ————  QYCLESON INSUFFICIENT
INTEANAL COOLING
I CVERLDAD I
I | [ |
QUTDXKIR FAN HiGH SUCTION
CONTAGTOR —1  coNTAGTOR | | ®BTOFFEROR LOOSE LEAD AT LOW SUGTION LOW HEAD HIGH SUCTION
|._ tPEN CLOSED CYCLING ON FAH MOTOR PRERSLIRE PREBSLIRE LOW SUPERHEAT
OVERLOAD
COMPRESSOR QUTDOGR AIR DEFECTIVE
I POwER BUFPLY FOWER SURPLY REETRICTED OR — MCTOR DHRTY AR COMPRESSOR UNIT
OPEN RECIRCULATING DEFECTIVE FILTERS VALVES OVERCHARBED
DEFECTIVE INTERNAL tNCORAECT
LOWVOLTAGE |1 LoosE L=ans AT —=| BEETRICTED OR L wcoRrRECT OFM DucT PRESEURE GHEGH-FLO
TRANSFORMER COMPRESSOR RECIRCULATING CAPACITOR RESTAICTED FELIEF OPEN RATER FISTON
- DREM 1 FauLTY BYART ] _ FESTRIZTED DAMPERE
THEAMCSTAT GEAR (1-PH) DISCHARGE TUBE PARTLY CLOSED
OPEN SHOATED OVERCHARGE
|| OPEN CONTROL OR GROUNDED | ] OF NON- INDCOR COIL
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Fig. 40—Air Conditionar Troubleshooting Chart
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Fig. 41—Heat Pump Troubleshooting Chart—Coollng Cycle
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Fig, 42—Heat Pump Troubisshooting Chart—Heating Cycle
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