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arrier 2 38TD
Two-Speed Air Conditioning Unit

Installation and Start-up Instructions

NOTE: Read the entirs instruction before starting the installation.
SAFETY CONSIDERATION

Improper installation, adjustment, alteration, service, maintenance,
or usc can cause explosion, fire, electrical shock or other condi-
tions which may cause persomal injury or property damage.
Consult a qualificd installer, service agency or your distributor or
branch for information or assistance. The qualified installer or
agency must use factory-authorized kits or accessories when
modifying this product. Refer to the individual instructions pack-
aged with the kits or accessorles when Installing.

Follow al] safety codes, Wear safety glasses and work gloves. Use
quenching cloth for brazing operations. Have fire extinguisher
gvailable. Read these instructions thoroughly and follow all
warnings or cautions attached to the unit. Consult local building
codes dnd the National Electrical Code (NEC) for special ingtal-
lation requirements,

It is important to recognize safety information. This is the
safety-alert symbol 4, . When you see this symbol on the unit or in
Instrections and manuals, be alert to the potennal for personal
injury. .
Understand the signal word — DANGER, WARNING, or -CAU- For proper airflow, a G-iu. (52mm) cie‘éi&nce on 1 side of unit and
TION. These words are used with the safety-alert symbol DAN- 12", (305i_nlm) on all wemaining sides must be maintained.
GER identifies the most serious hazards which will result.in severe Maintain a distsnce of 24 in. (610mm) between air conditioners.

AZB16Q

persenel injury or death, WARNING signifies hazards that could Position so stiow or ice from roof or eaves cannot fall dizectly on
result ia personal 'injt;xy or death. CAUTION is wsed to identify unit.
unsafg practices, which would r=sult in minor personal injury or . On rooftop applicatons, locate unit at leagt 6 in. (152mm) above

roof surface. Where possible, place unit above a load-bearing wall.

product and pmperty‘ gamage.

Artange supporting members to adequately support unit and
minimize transmission of vibration to building. Consult local
codes governin moftnp apphcations,

sl

A WARHING

A CAUTI‘DH
e T reliahility, “HHie _
_[NETALLATIDN . conditioner must be installed with the fackry-sopphed hal-
Step 1—Check Equipment and Jobsite ’ ance port, hard shut-off- TXV. ‘Do notvinstall with cvapmator

UNPACE. UNIT — Mave to final location. Remove carton takmg : aty-tube metering devies
care not to damage unit. ‘ . TR ; :

INSPECT BQUIPMEN Step 3—Remove Indoor AccﬁRater@ Pistaon

< File claim with shipping company,

phior toinstallation, 4f: shlpmcnt_ls dainaged or incomplete. Locate After temoving es}isting AccuRater® from indoor coil, install
ugit rating plate on unit-corner panel. It contains information factory-supplied TXV kit(See Fig. 3 and 4.) The kit is shipped
needed to properly install unit. Check rating plate to be sure unit inside the unit's compressor compartment. If unit is installed with
matehes job specifications. - 2 FK4A fan coil, no TXV change is necossary. The FC4A and
Step 2—[nstall on a Solid, Level Mountmg Pad FE4A fan coils come factory-equipped with proper TXV.

If conditions or locat c.ndes require the unit be attached to pad, tic Install TXV kit to indour coil as follows:

down bolts should be used and fastened through knockouts 1. Tnstall suction-tube adapter.

provided in uit base pan. Refer to unit mounting pattern in Fig, 2

to determine,base pan size and knockout hole location, 2. Tnstail liquid flare-to-sweat adapter.

When installing, allow sufficient space for airflow clearance, 3. Install TXV on liquid flare-to-sweat adapter.
wiring, refrigerant piping, and service. Allow 30-in. (762mm) 4. Connect external equalizer tube to fitting on suction-tube
clearance to service end of unit and 48 in. (1219mm) abave unit. adapter.

Manufacturer regerves the right 1o digeontinue, or ehange at any time, specifications or designs without notlee and without Incurring pbligationa.
BWk a‘; 4 PC0T Catalog No. 563-703 Printed in U.S.A. Form 38TD-25| Pg 1 7-82 Replepes: 35TO-181
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5. Pﬁs:tmn, ensl - i
adapter Secure using supplied | hardwam Tnsulate bulb a?ter A WARNING -
installation. y . Relieve all pressure before reffigetant system repair or final
e ' disposal ta avoid- pessonal injury or deatir Use. alf. service
ports and open all flow.control devices, inchuding solenaid

6. Leak-check all. conﬁé.cti;:ms.

. . A CAUTION . R | valves.

DO NOT BURY MORE THAN 36 Tt (914mm) OF RE- ; . : i

FRIGERANT TUBING IN GROUND. If any section of : A CAUTION

tubing is buried, there must be a 6-in. (152mm) vertical rise Do not vent refrigerant ko atmosphere. Recover during system
to the valve connections on the cjutdnor unit. If more than the tepair or final unit disposal,

recommended lcngth 18 buried, refngerant may migrate to
coaler buried section durmg extended periods of unit shut-

down, causing refrigerant slugging and possible compressor Table 1—Refrigerant Connections and Recom-

damage at start-up. mended Liquid- and Vapor-Tube Diameters (In.)
Step 4—Make Piping Connections 0 LiGuiD VAPOR

: . B . NIT
Outdoor units may be connected to indoor sections using accessary SIZE Gonnect - Tube Connect Tube ’
tubing package or field-supplied tubing of refrigerant prade, Diameter | Diameter | Diametar | Diameter L
correct size, and condition. The liquid- and vapor-tube diameters 03§, 048 3/8 38 7/8 7/8 T
cat be determined by using Table 1, gsa 38 3/ 78 1-1/8
Nmes 1. Tube dlemetars are for lengths up ta 100 equlvalem ft.

ot 2 Do not Incraaassior decraaaa tublng slzas i TR g

o rp ade
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10 0'CLOCK

Tubing diameters listed with these instructions are adequate for
equivalent lengths up to 100 ft. Do not install equivalent intercon-
necting tubing lengths greater than 100 ft. Do not increase or
deerease interconnecting tubing diameters.

If either refrigerant tabing or indoor coil is exposed to atmospheric
conditions for longer than & minutes, it must be evacuated to 1000
microns to eliminate contamination and moistere in the system.

BENEING

| ous

EQUALIZER
" TiaE

AB1277

Fig. 3—TXV Installed

2 0'CLOCK
SENSING -BULB

SUCTION TUBE

8.0'cLOCK. - -v4“O'CL®CK

'ET-IN OD 8( SMAL{L.ER“ LARGER THAN g =IN_ 0.0,
1'!’&(

L ] Toeoedhe TAR{DZE
Fig. 4—Pos:tlon|ng of SEnsmg Bulb

et

Run refrigerant tubes as directly as possible, avoiding unnecessary
turns“and bends. Suspend refrigerant tubes so they do not damage
irgulation on vepor tube and do not transmit vibration 1o structure,
Also, when passing refriperant tubes through wall, seal opening so
vibration 15 nef transmitted to structure. Leave some slack in
refrigerant tibes between structure and vnit to absorb vibration.

. OUTDOOR UNITS. CONMECTED TO-FACTORY-ARPROVED

INDOOR UNITS

See Product Data Digest for factory- eppmved mdoer umts
Qutdoor unit contains comect system - refngerant charge for oper-
ation with indoor unit of. the same size when. connected by 25 ft
(7.62m) of field-supplied or factory-accessory tubing. Check
refrigerant charge for maximum efficiency. (See Step 8—Check-
ing Chatge.)

REFRIGERANT TUBING — Connect tubing to fittings on out-
door unit vapor- and Hauid-service valves, (See Fig. 2.)

o A CAU'"QN .
A brazmg ShlEId MUST "be used when f:ubmg sets are being

brazed to the service valves to prevent damsge to the painted
unit snrface.

FAL No. 317 240 5662 F. 003

A GAUTION

Te eveld valve damage while brazing, service valw:s must be
wrapped with a heat-sinking material such as a wet cloth.

SWEAT CONNECTION — Use refrigerant grade tubing. Service
valves are closed from factory and ready for brazing, After
wrapping the service valve with a wet cloth, the tubing set can be
brazed to the service valve using either silver bearing or non-silver
bearing brazing material. Consult local code requirements. Refrig-
erant tubing and indoor coill are now ready for leak testing. This
check should include 4l field and factory joints.

Step 5—Make Electrical Connections

A WARNING

Ta avoid 'perlsen'el injury or death, do not supply power to unit
with compressor terminal box cover removed.

Be sure field wiring complies with local and national fire, safety
and electrical codes, and voltage to system is within limits shown
on unit rating plate. Contact local power company for correction of
improper voltage. See unit rating plate or Product Data Digest for
recommended citcuit protection device,

NOTE: Operation of unit on improper line voltage constitutes
abuse and eeuld affect unit rehabxhty See umit rating plate.
NOTE Uee copper wire only between disconnect switch and
umt

NOTE: Inst_all branch circuit discenneet per NEC of adequate
size to handle.unit starting current. Locate disconnect within sight
from and readily accessible from unit, per.Section 440-14 of NEC.
ROUTE GROUND. AND POWER WIRES

R

A WARNEHG

According to NEC, ANSUNFPA 70 and local codes ibe
cabinet must; have unmtcmlpted or wobroken ground, to
mmumze persnnal mjury if an electrical fault should oceur,

. Thé*ground may. conéigt of. el=ctrical wire or metal tdnduit
~wheh inztalled {H acdtrdanc with exlstmg eléctrical. codes.

Faiture:to’ follew this Wammg could resu]t in electrical shock !
... fire, or.déath. - i v

Remtwe ACEESS pencl and ccnntrel box cover to gain aecess to unit
wmng Extend wires from disconnzet through power wiring hole
provided and into unit control box. (See Fig. 2.) Size wires per
NEC but not smaller than minimum wire size shown on Product
Data Digest.

CONNECT GROUND AND POWER ‘wm‘ee — Comnect ground

wiré to ground comnection in cofitrol box for safety. Conmect
power wiring to leads pmvided {Bee Fig. 5.)-

CONNECT CDNTRDL WIRING — Route Z24-v control wires
through control wiring geommet and connect to leads provided in
unit control box. (See Fig. 6.)

NOTE: For mste.llatmn with 58XB furnaces, see factory-

authorized ACCESSOTY kit instructions.

Use No. 18 AWG color-coded, insulated wires., If thermostat s
located more than 100 £t from unit (as measured slong the control
voltage wires), use No. 16 AWG color-coded wires fo avoid
excessive voltage drop.

The 38TD outdoor units require & minimum of 27 va, 24 vac
control power.

SPEED TAP SELECTION FOR 585XB FURNACE

When installing with a 585XB, zn accessory interface kit is
required. Refer to presale literature for proper interface kit number.
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. . . AB1306
Fig. 5—Line-Power Connections
If installed using the speed taps recommended in the kit instruc-
tions, a latent eapacity control (LCC) is not required. System
sensible heat ratio will be 75 pemant ot less. See Fig, 6B for proper
control wiring.

SPEED TAP SELECTION FOR FK4A FAN COILS

The ICM blower motor speed taps ‘must be ad]usted from factory
settings. It is highly recommended that the FK4A be left in 3- -speed
operating mode as shipped, The FK4A fan coil will allow high-
and low-speed blower aperation to be matched to the capacity of
high or low compressor operation. See Table 2 for recommended
taps for 33TD applications., If the recommended taps are fised, an
LCC is not required. System sensibie heat ratio will'be 73 percent
or less. See Flg 6A for proper control wiring, Thc 006 IUW-SpEgd

s’tnsﬂ:]q heat rafid.

Table 2—Speed Selection Tap

SYSTEM 038 048, . DBO
BIZE | HIGH | Low [ HEAT | HIGH | LOW | HEAT | HIGHLOWHEAT
FK4A003| 7 ) * — |~ =7 =TT
FKaaDoa| 7 a B N R — =1 =
FK3A00s | 7 a * 10 4 - — =T —
FKaAnQOgE |- 4 3 * 6 7 3 - 7 3 >
FKAAQOY| 4 2 = B 3 & 7|lal *

High speed ia selacted using the Hack tap.

Low apeed i5 selectad ysing, the whits tap.

Heat speed I8 selected using the red: taﬂ

* Heat spead sefaction ts dependant on the alze of the electic heater Installad.
Refer to the Installer's instructions supplied with the fan coil or the fan cail
wiring dlagram for compigte- informalion concerring the mintmum aifiow
tﬂeduh‘eld by hagter size and the alrfipw delivery capabillty for sach motor spead

Step 6—Install Elacirical Accessorfos

Refer to tlie individual instructions packaged with the kits or
accessories when instailing,
Available electrical accessories inelude 2-speed blower and latent
capacity control. Consult Product Data Diigest for proper kit part
number and application. See Fig. 6 and Table 3 for typical
accessory wiring diagrams.

l CONTACTOR

FAL No. 317 240 5662 F. 004

S CAUTIDH

Low-ambient k1ts are not available for Z-Speed umts Do not
atterapt to opetate below 55 F or modify cantral system for
low-ambient aperation, Compressor damage may ocour.

—» LATENT CAPACITY CONTROL. (LCC)

The: purpose of an LCC js to provide a dehumidification mode,
assuring a 75 percent or less system senmsible heat ratio. If the
indoor unit installed contains an TCM blower, such as FE4A or
588XB, no LCC is required. The indoor products which contain
ICM blowers have encugh cfm fange to provide proper aitflow for
low-speed cooling, If the indoor unit installed has a standard PSC
blower, the low-speed airflow available will be too great to assure
75 percent ot less system sensible heat ratio. The LOC for standard
blower products consist of a standard humidistat, open contacts on
humidity rise, and a pilot duty relay with 24v coil,

NOTE: If an LCC is desired, the low-speed airflow must be
maintained so that a minimumi of 300 cfm/ton can be supplied
during high-speed LCC operation.

= LCC Operation For Fig, 6C apd 6E

The standard blower operations of systems isw covered in Fig. 6C
or 6B. The blower runs in high speed regardiess if compressor
operation is high or low.spesd, When the LCC is wired according
to Fig. 6C or GE, az the humidity rises, the humidistat contacts
open and de-energizes the relay. If the relay i= de-energized, the
systern will operate on high-spesd compressor and high-speed
airflow vntil the humidistat closes.

~—* LCC Qperation For Fig. 6D

TDrue to the indoor cantrol logic, the standard blower opcratmn of
systems is. covered mﬁg 6D, The blower, iti'in hxgh ar low speed
in con]uucnun with comppresser high: dn low-speed*operation.
Whe SLCC s w:red ‘according to Fig. GE as the hum:dlty rises
the humﬂdlstat ccntacts apen and de-cnergize the relay, If the relay
is de-energized the system will operate;on high- speed COMPISSs0r
and low-specd airflow until the kumidistat closes.

Table 3—Wiring Dlagram Reference

' WIRING DIAGRAM
OUTDOORUNIT A [ B [ ¢ | D | E

Indoor Units Covaragh
SEWAV

EBZAV | BAGFA
) ‘ ¢, | SBRAY | SBRFA
. R | rRag M‘SBHAV_,_‘EBEFA
A8TD FIK4A | 588XB FCdA BHESXC | 585XA
17 sR0XC | s8DXA
"58EJA | 5BRAP
5885C | 5BRAP
BTG

Step 7—5Start-up

1. The 381D is equipped with a crankcase heater which operates
at temperatures less than 75 F. If the outdoor temperature is
less than 75 T, energize crankcase heater 24 hours before
starting unit. To energize heater only, set indotr thermostat at
the OFF position and close the line power disconnéct to the
unit.

2, Fully back seat (open) liquid- and vapor-tube service valves.

3. Unit is shipped with valve stem(s) front seated, and, caps
installed. Replace stemn caps after system is opened to refrip-
‘erant flow (back seated). Raplace caps finger tight and tighten
additional 1 twelfth turn (20 ft-1b torque) with wrench,

4. Cloge electrical disconnects to energize system.

5. Set room thermostat ar desited temperature. The factoty
accessory indoor thermostats are Z-stape cooling, with
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Trans=24 vac low voltage transformer, 40 va minimum b | ——— |
H f
H=Humidistat, opens on increasing hurmidity, typical wall ¥ i I
mount (HL38MG026) [ T |
Rl=Relay, 5PDT contacts, pilot duty, 24 vac coil I _:R‘[ . JI
(HN61KE324) - - "'H_E_
Lat i = .
atent capacity control recommended where shown only, AB2283

Flg. 6-~Typical Circuit Connections
© 5
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appraximately 2 F difference hetween siages (speeds). Be sure
the set point iz below indoor arbient and is low enough to
energire desired speed.

NOTE: Aceessory electronic indoor thermastat requires anl:iciﬁa—
tion to be progrsmmed. Please refer to thermaostat Instaflation
Tnstructions. Refer to Product Data Digest for approved thermo-
stafs,

6. Set room thermostat at COOL and fan switch at FAN or
AUTO, as dekired, Wait for the appropriate time delay(s) and
account for the 2-mipute minimum low-speed un time.
Opertate unit for 15 minutes. Check refrigerant charge. See
Step 8.

Step B—Checking Charge

A GAU'I‘IOH

Da not vent refrigerant to atmosphere. Recover during system
repair or final unit disposal.

Factory charge is shown on unit rating plate, {$ee Fig. 2.)

NOTE: When the 2-speed unit is operating at low-speed, the
systc.rq:s_yapm‘ (suction) pressure will be higher than a standard
single-speed system or high-speed operation. This nonmal opeta-
tion is due to the redueed capacity operating with typically larger
indoor and outdoot coils.

. A WARNING
Servics valve gage ports are not equipped with Schrader
valves, To prevent personal injury, make sure gage manifold
it connected to the valve gauge porta before moving vatves |
off fully back seated position. Wear safety glasses:and gloves
when handling refrigerant, .

L

Adjust charge by following pracedure shown. on’ the subcooling
charging tables located on unit information platu: (Back side of
access pamel,) :

A GAUTIBN

Compressor damage may occur if system is overchargcd

N SYSTEM FUNCTIONS
The 3BTD 2-speed air conditioner’s control system has special
functions. The following is an overview of the two-speed control
functions:
COOLING OFPERATION

The SYNERGY 2000 products utilize a 2-stage cooling indoor
thetmnostat. With a call for fizst stage (Y1) the outdoor fan and
low-gpeed compressor are energized. If low speed cannot satisfy

the conling demand, high speed will be energized (Y1 and Y2), by,

the second stage of the indoor thermostat, The thermostat has a 2
degree differential between first and second stages. After second
stage is satisfied, the unit will return to low-speed operation, until
first stage is satisfied, or until second stage is again required.

LED FUNCTION LIGHTS

‘When using the factory-suthorized indoor thernmostats with the
2-speed qutdoor units, there are 2 locations where system function
LED indicator lights are available, The indoor thermostat provides
indicator lights for high and low speed operation, and system
malfunction. The 2-speed control board has & LED which provides
signals far several system apetations. See Table 4 which provides
LED functions, indicator locations and definitions. Table 4 pro-
vides the order of signal importance if more than I signal should
occur. The signal to the indoor themmostat is supplied by the
low-voltage L lead.

FAL No. 317 240 5662 F. 006

NOTE: A signal (codc) will not be sent through the *1.'* outdoor

to the thermostat unless unit faflure has occurred.

Table 4—Function Light Code
and Display Location

CODE T'STAT [ UNIT DEFINITION

Canstant flash _ % Na demand
No.pause Stand by Rt
pné'ﬂ“h" w X Low-zpeed operation
w/pause -

2 flashas R

wipause i X High-spead aperation
Fflashes ] . P
wipause X X Outdoor thermistor failure
4 flashes

wipause- X X Lsad for heat pump only
5 flashes - ;

. w/pauset X X 7| Pressure switch tfp (LM/LME}
6 flashas . L
wipauset X X | Gompressor PTC's out of limit 2

Ganstant light |
No Pause X X Board failure
No Flazh

T Signal at thermosiat will ocour after 3 c:l:lnsacuhva attempted restarta and
lockout has cocuraed.

* Function light sigral orderof |m|:n:|rtance| m case uf multipla signal raquest; 1
is most impontant. .

w Shecifisd thermostats have saparﬂla |ncfrcaturs to show this function.

THREE-SECOND TIME DELAY

Any time the _bdutml receives a‘.gﬁ'v input, such as Y1 or Y2, there
is a 3 second time delay before the control function is initiated.
Thisihelps prevent nuisance tnp;a and thermostat "jiggling”.

DNE MINUTE SPEED CHANGE TIME DELAY
When the compredsor-changes speeds from Iugh to low, ot low to

high, there is a 1-minute time delay before the compressor will
restart. The outdoor fan motor. remains runping.

FIVE-MINUTE TIME DELAY

The 2-speed control logic contains a 5-minute time delay that
prevents the unit from short-cycling after a thermostat off eyele or
power interruption. The unit can be forced to operate immediately
by momentarily touching a jumper between the speed-up terminals
of the control board {See Fig. 7.) The speed-up feature will not
bypass any other function or time delay.

Cavogsoag ©

K7 TFIEESEEEENEENNENETN

FUAN INT [Mlle]|
R,
]

BTAGE 2 DEFRDET BALANCE
LATCH TIME FOINT

AD1504

Fig. 7—Two-Speed Control Board

TWO-MINUTE LOW-SPEED MINIMUM

If the unit has pot operated within the past 30 minutes upon the
next thermostat high or low demand the unit will operate for a
minimum of 2-minutes in low-speed.

M

L
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BTLI (1000)

CRANKCASE HEATER OPERATION
The two-speed control will energize the crankcase heater during
the units off-cycle when the outdoor ambient is below 75 °F.

QUTDOOR FAN MOTOR OFERATION

The 2-speed control will enetgize the outdoor fan any time the
compressor is operating. The putdoor fan will remain energized
during the 1-minute speed change Hme delay” and if a pressure
switch or compressor PTC overload should trip.

The unit is cquipped with an Integrated Control Motor (ICM)
which varfes its speed by recciving a Pulse Width Modulated
(FPWM) signal. The controel provides the TCM with a PWM signal
based m high or low speed unit operation end omtdoor ambient,

The gutdoor ICM motor runs at high-speed whenever the com-
pressor runs at high-speed. When the compressor operates at
low-specd and the outdoor ambient is less than 87 F the TOM
reduces speed to conserve energy,

SECOND-STAGE LATCHING

When low-speed cpoling operation will no longer satisfy the first
stage of the indoor thermostat, the indoor temperature will increass
(2 degrees) until second stage is energized. After high-spesd
cooling satisfies second stage it will return to low-speed cooling
operation. If desired, the installer may select to have high-speed
cooling unit operation remain enetgized until the first stage of the
indoor thermostat is satisfied. Upon the next call for cooling, the
unit will zeturn to low-speed operation. This climinates the
temperature droop between the first and second stages of indoor
thermostat, holding room temperature closer to setpoint, To utilize
this function, the unit capacity should be plotted versus the heat
gain of the structure, (See Fig. 8.) This provides the system's
balance point, where the structure requires high-speed capacity.
The second-stage latching FOT should be set at the low-speed
balance point or greafer.

Sccond-stage latching can be selected by rotating the potentiom-
ctor {FOT) to the desired outdoor second-stage latching tempera-
ture. (See Fig. 9.) Temperatures of 83°, 50°, 952, 100°, and 105 °F
may be selacted. The POT is factory set at 105 °F.

FAL No. 317 240 5662
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Flg. 9—1.ED And Potentiometer Location "

CDMPRESSDR PTC OVERILOAD FROTECTTON

The control senses the resistance of the compressor intemnal
positive temperature coefficient (FT'C) overloads. If the resistance
of the PTC’s are out of range, the control will shut off:the unit until
the resistance ranpge is Ecn:ptablc See Table 5 for compressor PTC
ranges,

Table s-ff-Compreé;SQr_”FTC Ranges
COMPRESSOR INTERNAL PTC RESISTANGE

At77F 1.5k ta 7.8k ohms
Ta trip 26k to 34k ohms
To reset 8.4k to 10 k ohms

‘When the control turns off the oudoor unit due o out of range
PTC’s, the unit will remain off for 15 minutes, with the outdoor
fan mnning. After 15 minutes, the control will check the resistance
every 3 minutes until they reach the resetrange. Duting this time,
a malfunction signal will appearon the' control board. If a PTC trip
occurs 3 times, the control will lock out the outdoor unit operation
and *provide 4! malfunction signal "at*the ebntrd] { and’ “indoor
thermostat.

PRESSURE SWITCH PROTECTION . ... ....

The outdoor unit is equipped with high and fow.| pressure swnches,
wired in seties. If 2 control senses an opening of a pressure switch,
the control will provide a five minute time delay in cutdoor unit
operation, with the outdoor fan running. A malfunction signal will
appear on the contral when 2 pressure switch opens. Tf three trips
occur within 30 minutes the two-speed control logie will lock-out
outdoor unit operation and provide a malfunction signal to the
indoor thermostat and nwuﬁ%l?ﬁq\q control,

. "4 CAUTION.
O not ‘bypass interlocks of contactors, ag cornprc‘swr dam age
will gceur,
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Fig. 8—Typical Cooling Balance Points Aazoz

A WARHING

Interiocked contactors coils are 24Dv, hlgh vnltage “Electrical
shock can cause personal injury or death,

MATOR COMPONENTS
TWO-SPEED CONTROL

The 2-speed control board controls the following functipos;
High- and low-compressor contactor operation
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- Outdoor fan motor operation

- Crankcase heater operation

- Compressor protection

- Pressure switch menitoring

- Second-stage latching

-« Time delays

- Five minute time delay speed-up (bypass)

Please refer to the Two-Speed System Function sectiom for
individual functiog information.

HEADER PIN HOUSING

The header pin housing is.the plastic assembly which holds the
stripped lead ends for field eonnections. The Z-speed control
teceives the 24 VAC low-voltege control system inputs through
the housing/pins. The housing also contains jumpers which the
control nses for system configuration; ie hear pump verses sir
conditioner.- Please refer to Fig. 10 for beader pin housing
configurations,
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TWO-SPEED COMPRESSOR . . I

The 2-ipeed” ebmipressor ‘Contains motor windings that provide
10w~5p€eé’l @ pole (1750 1pm) and h1gh-5peed 2-pole (3500 rpmm)
opetitiait. Pleasé tefer to Table 6 for -appropriate -winding resis-

tances. Refer bo unit wiring label for wmdmg configuration,
B . 1

Table B—TWD-SpEEd Compressor
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‘The 2-speed cumpressor is protected by ag interal pressure relief
(IRFP) which will relizve discharge pas into the compressor shell
when the differential berween suction and discharge pressures
exceed 500 psi.
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The compressor is also protected by 3 positive temperaturs
coefficient (PTC) devices attached to the motor windings. The
PTC’s resistance is sensed by the 2-speed control, See Table 5 for
resistance ranges. ;
MECHCANICALLY INTERLOCKED CONTACTORS

The 2-speed products are nquippe-d with mechanically interlocked
contactors, Each contactor has interconecting linkage, providing
independent interlocks.

The 2-gpeed control provides the electrical interlock. The contac-
tors ate supplied with 240-v coils, which reduces the va require-
ments of the low-voltage (24 vac) control system.
TEMPERATURE THERMISTORS

Thermistors are’ electronic «devices which temperature. As -the
temperatute increases the resistance .decreases. A thermistors is
nsed to sense outdoor ambient. Refer to Fig. 11 for resistance
values versus temperature.
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If the cutdoor ambient thermistor should fail & malfunction signal
will appear on the indoor thermostat and 2-speed control, The
control will not initiate second-stage Jatching, and crankeasc heater
will be turned on during all off-cycles.

ICM outdoor fan rnotor

The gutdoor Integrated Contrel Motar (ICM) is 2 variable-speed
motor which can operate from 400 to 900 rpmm. The motor is 8 DC
pem;ncnt magnet type motor with the electronic controls inte-
grated into it’s rear cover. The speed at which the motor operates
gre thus commutated is determined by a pulse width modulated
(PWM) signal which is received from the control board.

EMT Filter

An electro-magnetic interference (EMI) filter-is installed on the

high-voltage input to the ICM to preveat electro-magnetic signals
generated by the ICM from interfering with other home appliances
such ag radios or TVs,

CARE AND MAINTENANCE

For continuing high performance, and to mipimize possible
equipment failure, it is essential that periodic maintenance be
performed on this equipment. Consult your servicing contractor or
User’s Manual for the proper frequency of maintenance. Fre-
quency of maintenance may vary depending upon peographic
areas, such as coastal applications.

Step 1—Leave User’s Manual With Homeowner

Explain system aperation and maintenance procedures outlined in

User's Manual.
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