406/19/2008/TUE 09:30 AM  UTC TECH PUB

FAL No. 317 240 5662

PO0L

38YD
_Two-Speed Heat Pump

NQOTE: Read the entire instruction manunal before starting the
installation. ‘

o SAFETY CONSIDERATION

Trnptoper installation, adjustment, alteration, service, maintenance,
or use can cause explosion, fize, clectrical shock or other condi-
tons which may cause personal Injury or property damage.
Consult = qualified installer, service agency ar your distribator 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 accessories when installing.

Follow.all safety codes. Wear safety glasses and work gloves. Use
quenching cloth for brazing operations. Have fire extinpuisher
available. Read these instructions thetoughly and follow all
warnings or cautions attached to the unit. Consult local building
codes and the National Electrical Code (NEC) for special instal-
lation requirements.

It isi important to recognize safety information. This is the
safety-alert symbol 4 . When you see this symbol on the unit or in
instructions and manuals, be alart to the potential for personal
Injury.

Tnderstand the signal word— DANGER, WARNING, or CAU-
TION. These words ate used with the safety-slert symbol. DAN-
GER identifies the most serjous harards which will resiiltin severe
personal injury or death, WARNING sjgnqi..fi.es hazards that could

trical shock can cause personal injury ‘6t death.

INSTALLATION

' Step 1—Check Equipment and Jobsite

UNPACK UNIT — Move o final location. Remove carton tekmg
care not to damage umt

INSPECT EQUIPMENT File claim w1th shippmg company.
priot to mstallarmn if smpment is damaged ‘o incomplete. Locate
unit ratlng plate on unit corner panel. It contains information
needed to properly install unit. Check rating pletc to be sure upit
matthes job, speifications... . ..

Step 2—IngtHll on 4 Salid, Level Moumlng Pad

If:copditions or-local.codes-fequire the unit be attached to pad, te
down boits shouldtbe used and fasteped through knockouts
provided in unit bage pan. Refer lo-unit rmounting, pattern in Fig:2
to determine base pan size-ang:knockout hele logation.

When  installing, allow sufficient space for aidlow clearance,
wiring, refrigerant piping, and service. Allow 30-in. (762mm)
clearanee to service end of unit and 48 in, (1219mm) above unit.
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Fig. 1—Maodel 38YD ABBIg0

For proper airflow, & 6-in. (52mm) clearance on I side of unit and
12 in. (305mm) on all remaining sides must be maintained.
Maintain a distance of 24 in. (610mm) betwcen hest pumps.
Position 50 snow or iee from roof or eaves cannot fall directly on
unit.

On rooftop applications, locate unit at least € in. (152mm) above
roof surface. Where possible, place unit above a lbad -bearing wall.
Arrange supportmg members 10 adequately eupport ‘unit and
mmnnme transmission of vibratidn -to building, - Cunsu]t local
codes gnvemmg roofiop ﬂppllcatmns

For pf’opcr iiift aperation and seliability, the 38YD heat pump

‘,mstelled with 't];le faemry—supplled balanee‘ pnrt hard

Step 3—Elevate Unlt .
For proper drainage, the heat pump must be rajsed off the -
mounting surface. Fig. 3 shows unit with accessory heat pump feet
installed, Use accessory-heat pump rack.in areas where prolonged
subfreezing temperatures ot heavy snow occur. Refer to separate
installation instructions packaged with accessoties.

Step 4—Remove_Indoor AccuRater® Plston -

NOTE: An indoor TXV is reqmr:.d Refer to presale Titerature for
proper pattiaio. - . .
After réfioving existing AccuRater® from indoor coil, install

. required aécessory TXV kit. (See Fig. 4 and"5.) If unit is installed

with a FK4A far coil, no TXV change is necessary. The FC4A and
FEAA fan coils come factory equipped with proper TXV.

Install TXV kit to indoor eqil es follows:

Manufactures rezerves the r!gﬁt to discontinug, ar ¢hange at any time, apeclticalions or designs without notice and without incureing obligationsa.

Book|[ 1} 4 PC 101
Tab |5al ba
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Replaces: 38YD-131
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. Install suction-tube adapter.
Install liquid flare-to-sweat adapter.
- Install TXV on liquid flare-to-sweat adapter.

..Connect external equalizer tube to fitting on suction-tube
adapter. L

3. Pumtmn senmng bulb on harizontal

.ﬂ. CAUTION

Do NDT BURY MORE THAN 35" IN (9'14mm) OF RE-
FRIGERANT TUBING IN GROUND. If any section of
tubing is buricd, there must be a 6-in.-(152mm) vertical rise

repan‘ or fina]
iTse all serviee
s o]énmgl .

A CAUTIOH

Do not vent rcfngcmnt l:a ﬂtmusphsre; Recover dunng systﬂm
" repate-or final unit dlsposal

R

. ‘.--d‘--.l’?'

Table 1——Hefngerant Connectlons and Flacom-
mended Liguid- and Vapor-Tube Dlameters (in)

 to the valve connections on the outdoor nit. T more than the
recommended lenpth is buried, refrigerant may migrate to
cooler buried section during extended periods of unit shut-
down, causing refrigerant slugging and possible compressor
damage at start=up.

Step 5—Make Piping Connectlons
Outdoor units may be connected to indoot sections using accessary
tubing package or field-supplied tubing of refrigerant grade,
cotrect size, and condition. The liguid- and vapor-tube diamelers
¢an be determined by using Table 1.

LIGUD - VAROR -
UNIT
8IZE Connaet Tuba Connact Tube
‘ Digrneter | Diameter Diameter | Dlameter
036, 048 3/8 38 78, 718,
060 3/8 3/8 7/8 1-1/8

Notes: 1. Tube diameters are for lengths up to 100 Bquwalant ft.
2. Do not increase-or degréaga {ubing sizes.

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

If either refrigerant tubing or indoor coil is exposed to atmospheric
conditions for longer than 5 minutes, it must be evacuated to 1000
microns to eliminate contamination and moisture’in the system.

* Run reffigerant tnbds'as directly ds possible; avolding unfiecessary

turns and bends. Suspend refrigerant tubes so they do not damage
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Fig, 3—Accessory Heat Pump Feet AsR277

SENSING

o

ECUALIZER
" TUEE

'

THEAMOSTATIC

EXFANSION
VALVE

AN277

F|g4—TXV Installed
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oo - S " As1032
Fig. 5—Positioning of Sénsing Bulb

insulation on vapor tube and do pot transmit vibration to stcture.
Alse, when passing refrigerant tubes through w:g]l, seal:opening so
vibration is not transmitted to struciure, Lesve some slack in
rl:fngarant nibes beiween stmch:re ‘apd upit {o dbsorb wbmnnn

Tie T w crahey T
‘ DUTDOOR UNITS CDNNECTED TG FACTDRY APPROVED
INDOQR. UNITS :
See Product Data Dlgest for factory-approved indoor units.

Outdoor unit contains correct system refrigerant cherge for oper-
ation with indoor unit of the same size when connected by 25 ft

FAL No. 317 240 5662 F. 003

(7.62m) of field-supplied or factory-accessory tubing. Check
refrigerant charge for maximum efficiency. (See Step 9— Check-
ing Charge.)

REFRIGERANT TUBING — Connect tubing to fittings on out-
door anit vapor= and liquid-gervice valves. (See Fig, 2.)

A CAUTIDN

A brazmg shield MUST be used when tubing sets are being
brazed to the service valves to prevent damage to the painted
nhit surface,

I

To avoid valve damage while brazing, service valves mnst be
wrapped with a heat.sinking material snch as a wet cloth.

SWEAT CONNECTION — Ute refrigerant grade tubing. Service
valves are closed from ofactory and ready for brazing. .After
wrapping the service valve with a wet cloth, the wbing set can be
brazed to the servies valve using cither silver bearing or non-silver
beanng brazmg matcnal Cousult Iocal code reguirements. fRBfngr
erant tubing and mduor coil are now ready for Teak testing. Thls
check shouid include all field and factory joints.

Step §—Make Electrigal Connectiong

-

A WARNING

To avoid pcrsunal mjury or death do not supply powet to unit
w1l:h cumprassm termma] “hox. cover removed,” *

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

NOTE: Qperation of 'tinit on improper line voltage constitutcs
sbuse and‘could affect unit reliability. See unit rating plate. 7

NOTE: Use coppet wire only between discommect switch and
uit., ‘ . L ‘ -
NOTE‘ Install Branch circuit dlacunnuct per NEC of adequate

size to handle pnitstarting .cutrent. Locate disconnect within sight
from:and readily accessible. from, unit, per Section 440-14 of NEC.

cabmct muat“'f‘lhva unmterﬂipted or unbmken g'rc)und ]
“HHinimizé’ pr.rsonal injury it 4n glectrical fault should cocur,

The grouiid may “cdnsist of electncal wire or ml:tal mndult
" when ‘instilled in’ accordance with existing clectrical codcs
Faiture to follow this warning could rcsuIt in ¢]l:ctnca1 shack,
firl:, or death.” 3. il L LFE- -

Remow ACCESR pam:l and’ control box covel'to gain access [0 unit
wiring. Extehd wires from disconnect thmugh power wmng hale
provided and inte uhit control box. (See_Fig. 2.) Size wirés per
NEC.but not smaller than minimum wire size shown on Product
Data Digest.

CONNECT GROUND AND POWER WIRES — Connect gmund
wite to ground conmection in comtral box for safety. Conmest
power wiring to leads. provided. (S:c- Fig. 6.) ’

CONNECT CONTROL: WIRING — Route 24-v control wires .

. thirough control witing grommet and connect to leads provided in

unit control box. (See Fig. 6.}
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Fig. 6—Line-Power Connections

NOTE: For installation” with 585XB furnaces, see factory-
aunthorizéd ar:cessc)ry !ut instructions.

Use No. 18 AWG color)coded insulated wires. If thermostat is
located more thar 100 ft from unit (as measured along the control
Voltage wires), use No. 16 AWG culor-coded wites to avoid
excessive valtage dmp‘

The 38YD outdoor units mqum: a minimum Df 27 Va 24-vac
cnntrel pewet 0t ;

SPEED AP SELECTIDN FDR’

When msfallmg with a SSSXB an aceesso
required. Referto presale literanire for proper. interface kit number.
If.ipstalled using the speed:taps recommended in.the-kit instrucs
tions,. a latent capacity-.control (LCC) is.not. required: Sysiem
sensible heat ratio will be 75 percent or less. See Fig. 7B fpr proper
control. wiring, . -
When installing with a 585XB, a SPST relay with normidlly closed
piloi duty contacts must be installed. (See Fig. 7B.) The relay-part
mimber ig I'INEJ.KK?Q‘L or ficld-supplied cquivalent, When gner-
gized, the relay conticts opens the Y circuit at the furnace ccmtml
allowing Y and' W' operation during dbfrost. If the telay is 'not
installed the furnace control will fanlt out on an tllega] thermostat
input. :

SPEED TAP SELECTION FOR FE4A FAN-COILS

The TCM Blower motor speed'taps must be adjusied from Fhetory
settmgs It is highly recommended that the FK4 A be Jeff in 3ispeed
K4A fan coll will allow. high-

e tohec thc. c:apacﬁyf of
) \id cumpressor oparanun, See Tab]e 2 fer recommended
taps for 38YD applications. If the recommended taps are used, a
LCC js not rc.qum:d System senstble haat ratto w']l e 75 percent
or 1 406 Tow-speed
r,r,lust be decreased 1 tap settmg 0 : assure proper
scnstbh: heat 1atio.

Tabla 2—Speed Saiection Tap
EYSTEM .. D36 048 ; .QBD

8IZE " ['HIGH | LOW,| HEAT | HIGH | LOW | HEAT [ HIGH | Low | HEAT
FK4ADD3 | 7 .0 8 .| — | — | = | — | — | —

LRt

FKaaooa] 7 | 3 [ ._» — -1 = — | - | =
FK4ADDSf 7 3 “ 10 4 * — | = —_
FKaAabDE| 4 | a3 * | g 3 |7 a | =

High speed i8 salactad using the tlagk 1ap,

ow 2paed 13 selected using. tHe white tap.

Heai epead is selectad uging the red tap.

* Haat speed selaction is depandent on the size of 1hE electrlc heater instalted,
Refer to the Instaliers instructions supplied with the fan coil or the fan coil
wiring diagram for eomplete information concerning the minimum aifiow
required by heater size and the airfiow delivery capat:uhty for sach mator spead
1ep.
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Step 7—Install Electrical Accessories

Refer to the individual instructions packaged with the kits or
accessories when installing.

Available electrical accessoties include 2-speed blower and latent
capacity control kits. Consilt Product Tidla Digest for proper kit
part number and applmatmn‘ See F;gt 7 and Table 3 for typical
ACCTSSOIY WIring dlagrams :

A CAUTIDN

Low- ambtent ks are not avatlaBle for 2-speed units. Do not

aiternpt to operate in quttttg,:beul_qw ’5%* F or modify control
system for low-ambient operdtion. Compressor damage may
0CgUr. .

=+ LATENT CAFACITY CONTROL (LCC)
“The purpose of an LCC is to provide a dehumidification mode,

assuring a_73 percent.or legs, system_sensible heat ratio. If the
indoor unit installed Tontaing am ICM’ Blower, such-as FK4A or
585XB, no LCC % raqured, The indoor products which contain

_ICM blowers have encugh cfm range to provide proper airflow for

low-speed cooling. If the indoor onit ingtalled has a standard PSC
blawer, the low-speed airflow available will be too preat to assure
75 percent or less system sensible heat ratio. The LCC for standard
blower products consist of a standard hurnidistat, open contacts on
hnmidity rise, and a pilot dity relay with 24v coil.

NOTE: If 2 LCC is desived, the lowsspeed airflow must be
maintained s that a mintroum of 300 cfim/ton cap be supplied
duting high-speed T_.CC eperatmn

=+ LCC Operation For Flg 7C dnd TH

The standard blower operitions of systems is covered in Fig. 7C or
7E. The blawer runs high speed regardless if compressor operation
15 high or tow speed When the LCC is w1red aecordmg to th 7C

operate on high- speed cumpressnr and high- spccd airflow until the
humidistat closes.

— LCC Operation For Fig. 7D

Due to the indoor contml ng’!C, the standard hlower t‘.lpit:ratmn of
systems: x:l:w:rcd in Fig 7MY the Blower ruriihigh or Jow speed ih
et&n&]unﬁtm with compressot-high- ot ‘gheed Gpeération. When
the LCC i§ wired accordtng to Fig: 7D, e humidity rises the
hum1d1stat contacts ofe;fid de-energizes the relay. If tha relay is
¥ ed the system will operate on Higfi-speed gompressor
and Tow< speed‘f ditflow:until the humidistat closes.

Step 8—Start-up

1. The 38YD is equipped with a crankcase heater which operates
at temperatures less than 75 ° F. If the outdoor temperature js
less than 75 ° F, energize crankcase heater 24 hours befotre
starting unit. Ta energize heater only, set indoor thermostat at
the OFF position and close the line power disconnect to the
unit,

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

[HATE

3. Unit is shipped with valve stem(s) front scated, and caps

installed. Replace stem caps after system is opened to refrig-

erant flow (batk seated). Replace caps finger tight and tighten
additional 1/12 turn (20 fi-Ib torque) with wrench.

4, Close electrical disconnects to energize system.

L/
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Legend -

Trans=24 vac low voltage transformer, 40 va minimum

H=Humidistdt, opens on increasing humidity, typical wall
mount (HL3EMG026)

Rl=Relay, SPDT contacts, pilot duty, 24 vac coil
(HN61KK324)

Latent capacity control recommended whese shown anly.

Agzzad

Fig. 7—Typical Circult Connections
5
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Table 3—Wiring Diagram Reference

] WIRING DIAGRAM ;
OUTROORUNIT A | B ] C | D | E
Indaor Lhits Govered
SEWAVY
SBIAV comra
saPAP
580FA
38YD FKaA | 5a5xE | FEA~ ggg;\g 38PAV
, FG4A 58RAVSAEFA
5HDXC
588XA
SBEJA SADXA
58560
58DHC

5. Set room thermostat at desired tcmpehra't'ui'e. The factory
accessoty indoor thermostats are 2 stage, with approximately
2 ° F difference between stages. Be sure the set point is below
indoor ambient and is low enough to enérgize desired speed.

NOTE: Accessory electronic indoor thermostat requires anticipa.
tion to be programmed. Pleage refer to thermostat Installation
Instructions. Refer to Product Pata Digest for approved thermo-
stats .

6. Set room thermnstat at COOL. or HEAT and fan switch at
" FAN or AUTO, as desired. Wait for the appropriate time
de!a_y(s) and accoynt for the 2 mmute minimum low- speed Hin
time. Gperare unit for 15 minutés: Check- rafrlgerant cfmrge

Step: Q—Checkmg Chargu e
i cnuvmu

DD not vent refngerant to. at'rm:mphcrl:\ R:mver durlng= yst
repair-or: final unit dlﬁpUSﬂ]

Factury charge is shown on unit ratmg plate. (See Flg 2))

NOTE: When the 2- -speed unit is operating at low- speed, the
system’s vapor (suction) pressure will be higher then a standard
single-speed systemn or high-speed cooling aperation. This nommal
operation 4 due to the reduted capacity operating with typically
larger indoor and outduor cmls

. & WAHNING

‘$ervice valve gage potts are not equipped with Schradcr
valves. To prevent personal injury, make sure gege manifold
is cunm:etl:d to the valve gape ports-before moving va]v:s csff
fully’ ‘bagk “scated pbsition, Weaf ‘safety gIasgr,s and glovcs
when handlmg refngerant = :

Adjust charge in bath- hcating and ¢ooling by following pro‘ﬁ:edure
shown on the charging tables located o unit information platt:
(back $1de uf 5ecess panel)

R

N cnurmu I

Compressor damage may occur if system' 1% overcharged.

-

SYSTEM FUNCTIONS

The 38YD Z-speed heat pump’s control system has special
functions. The following s an overview of the 2-speed control
functions:

Cooling Operation

The S¥YNERGY 2000 products utilize a 2-stage cooling indoor
thermostat. With a call for first stage (Y1) the outdoor fan and

low-gpeed COMPTESSOT are enefgized. If low speed cannot satisfy’

the coaling 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

FAL No. 317 240 5662 F. 006

stage is satisficdl, the unit will return to low-speed operation, until
first stage is satisfiad, or unki second stage 15 again required,

Heating Opertation

The SYNERGY 2000 products utilize a 2-stage heating indoor
thermostat. The first stage of heating is heat pump operation (Y1),
auxillary or back up heat is controlled by second stage {(W-.2}). There
is a 2 ° F differential between first ind second stage. The control
determines the speed of heat pump operation, outdoor ambients of
40 ° F or less will be high-speed heat pump operation, Low-speed
heat’ pump operation will océur.at 41 °F or greater. When
high* specd heat'pump is raqulred the control will pravide & ‘Y2 (24

“vag)! slgnal back to the thermostar to energize high- speed indicator

LED,
LED Function Ligtlits

When using the factory-authorized indoor thermostats with the
2-speed outdoor 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, system mal-
function, and avxillary heat. The two-specd control board has a
LED which pravides signals for several system operations. See

* Table 4 which provides LED functions, indicator locations and

definitions, Table 4 provides the order of signal importance if more
thap 1 sigpal should oceur, The signal to the indoor themnastat is
supplu:d by. the low-voltage L. lcad T T T

NDTE A -signal (code) will:; Gt Eje sent through the L outdaar to
the, thl:rmostat unless unit failjige has occun'ed

Heg

-E Table 4—Fungtion-Light Code
and-Disp‘!ay Location
s T'STAT | UNIT DEFINITION *
,Constant flash | % Mo demar ™ 5
No pause _"Sténd by 2
1 flash : s '
w/pause -_— X Low-slplged of}eratinn 7
2 flashes S .
w/pause — X High-speed operation ]
3 flashes ' ! . )
wipause X X CQutdoor thermistor failure 5
4 flazhes !
wipause X }(I Coil tharmistor failure 4
" 5 flashes
w/pauset X X | Proszsutre switch trip (LM1/LM=} | 3
6 flashas , e
wipauset X X | Compressor FTC's out of limit | 2
Constant fight | - .- .
- No Pause X pd Board failure 1
Ng Flash :

* Function light signal order of importanca in case of multiple signal request; 1
is most important,
t Thermostat will show fault anly after lockout.

3-3econd Time Delay

Any time the control receives a 24-v input, such as Y1 or Y2, thete
is a 3-sec timie delay before the comtrol function is initiatéd. This
helps prevent nuisance trips and thermostat “jiggling”.

-

1-Minute $peed Change Time Delay ;
When the compressor changes speeds from high to low, or low to

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

3-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 cycle or
power interruption. The unit can he forced to opetate immediately
by momentarily touching a jurtper between the speed-up terminals
of the centrol hoard. (See Fig, 8) The speed-up feature will not
bypass any other function ot time delay.
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Fig. 8—Two-Speed Control Board

2-Minute Low-3pead Minimum

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

Crankease Heater Operation

The 2-speed contral will energize the crankcase heater during the
unit’s off-cycle when the outdoor ambient is below 75 ° F.

Dutdeoor Fan Motor Operation

The Z-speed control will energize the outdoor fan any time the

. compressor is operating. The outdoor fan will remain energized

during the l-mim:te speed change time delay and if a pressure
switch or compressor PTC averload should trip.

After termination of a defrost cycle, the cotdoor fan will delay
coming on for 20 seg, This allows the refrigerant system to rzcover
the outdoor coil heat, and minimize the "steam cloud” effect.

The unit is equipped with an integrated control motor (ICM) which
varies its speed by receiving a pulse width medulated (PWM)
signal. The control provides the ICM with a PWM signal based on
high- or low-speed unit operation and outdoor ambient.

The outdeor TCM motor runs at high speed whenever the eom-
pressor tung at bigh speed. When the compressor operates at low
speed and the outdoor ambient is bess than 87° F the [CM reduces
speed to conserve energy.

Second-Stage Latching

When low-speed covling operation will no tonger satisfy the first
stage of the indogs thermostat, the indoor temperature will increase
{2 degrees) until second-stage is energized, After high-speed

cooling satisfics second stage it will retum to low-speed cooling

Dpﬂratioﬂ. If d:simd, the installer may select to have high%piécd
cooling unit operation remain energized until the first stage of the
indoor themmostat is satisfied, Upan the next call for cooling the
unit will return to low-speed operation. This eliminates 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. (Sec Fig. 9.) This provides the system’s
balance point, where the structure requires high-speed capacity.
The second-stage latching POT should be =6t at the low-speed
balance point or greater.

Second-stage latching can be selected by eotating the potentiom-
eter {(POT) to the desired outdoor second-stage latching tempera-
ture. (See Fig, 10.) Temperatures that can be selzcted are 83, 90,
95, 100, and 105 ® F. The POT is factory set at 105 ° F.
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Fig. 10—LED And Potentiometer Location™ -

Defrost Time Selection

The defrost interval can be field selected, dependent on local or
geographical requirements. Tt is factory set at 50 minutes and can
be changed to sither 30 or 50 minutes by rotating the defrost time
POT. (See Fig. 8.)

" Defrost

The 2-speed control logic for the defrost function is the standard
time and temperature initiated, time or {emperature terminated.
Defrost will anly occur at outdoor temperatures less than 50 * F.
The contral will initiate defrost when the outdoor coil thermistor is
30 ° F (+/- 2 degrees), or less, and the selected defrost time
(interval) has been accuulated during unit operation. Termination
will accur when the coil thermistor reaches 80 ° F (+/- 5 degrees)
or the defrast periad reaches a maximum of 10 minntes.

Defrost will always be dome in high speed, regardless if unit
operation tequires Jow speed. During defrost the unit will operate
in high speed, energize the reversing valve O and auxillary heat
W2, and de«energize the outdoor fan, Upon termination there will
be a 20566 delay in the outdoor fan being energized.”
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Field-Initiated Forced Defrost

By placing s jumper across the speed-up terminals for a minimuom
of 5 sec, and then removing, the unit will initiate a defrost cycle.
(See Fig. 8.} The cycle will ecour only if the outdoor ambient is
less than 5G ° F, regardless of outdoor coil temperature. The cycle
will terminate wheh the coil thermistor reaches 80 ° F (+/. 5
degrees) ot the defrost perfod reaches a maximum of 10 minutes.

Furpace Interface

This feature provides a heat pump lock-out upon a demand for
auxillary heat W2, and must be used when interfacing a heat pump
with 8 gas/oil furnace. Field gelection of the furnace intsrface
optien is done by conpecting the factory-supplied jumper to the
ON position of the 3 terming] connectar. (Ses Fig. 8.)

‘When the option is selected, the heat pump will be locked ont of
operation any time there is a thermostat call for W2, or the outdoor
ambient is below the balance point POT setting. (Ses Fig. §.)
When the unit requires defrost, auxillary heat W2 will be energized
like a normal defrost cycle and the eontrol will not lock out heat
pump operation. To utilize this function, the economic and/or
thermal balance point moust be determined, See the appropriats heat
pump balance point worksheat available from your local distribu-
tor or branch,

Balance Point

This feature can be used in 2 different optiens; furnace interface or
electric heat staging. Please refer to the Furpace Interface seetion
for its application. If the haat pump is installed with a fan coil with
mitltistages of electric heat, this option can be nsed to stage the
banks of heat by outdoor ambient. This eliminates the need for
aecessory outdoor thermostats.

When using this option to stage electric heat, the first stage will be
cncigized by 2 W2 demand, second stage will be epergized by =
W3 demand, Select the W3 desired temperaturs by rotating the
"Balance Point” POT. (See Fip. B.) Temperatures that may be
selected are 10, 15, 20, 25, 30, 35, 40, and 45 * F. The POT is
factory set at 45 ° F.

Compressor PTC Qverload Protectiom

The control sepses the resistance of the compressor internal
positive temperature cosfficient (PTC) overloads. If the resistance
of the FTC’s is out of range the contral will shut off the unit until
the resistance range is acceptable. See Table 5 for cotpressor PTC
ranges.

Table 5—Compressor PTC Ranges

COMPRESS0OR INTERNAL PTC RESISTANGE
At77 F 1.5k o 7.8k ohms
Ta trip 26K 10 34k ohms
To resat 8.4k to 10 k ohrms

When the control turns off the cutdoor unit due to out of range
PTC’s, the unit will remain off for 15 minutes, with the outdoor
fan mupning. 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 a PTC trip
oceurs 3 tirges the control will lock out the outdoor unit operation
end provide a malfunction signal at the control and indoor
thermostat.

Pressure Switch Protection

The outdoor uwnit is equipped with high- and low-pressure
gwitches, wired in series. If a control semses an opening of a
pressute switch, the control will provide a S-minute time delay in
ouldoor unit operation, with the outdoer fan running. A malfunc.
tion signal will appear on the control when a pressure switch

FAL No. 317 240 5662 F. 008

opens, If 3 trips occur within 30 minutes the 2-speed control logic
will Jock out outdoor unit operation and provide a malfunction
signa] to the indoor thermostat and 2-speed control.

MAJOR COMPONENTS
2-Speed Control

"The 2-speed control bosrd controls the following functions:

- High and low compressor contactor operation
- Qutdoor fan motor operation

- Crankecase hester operation

~ Compressor protection

- Pressure switch monitaring

- Secand-stage latching

- Time delays

- 5-mipute time delay speed-up (bypass)
- Time/temperature defrost

- Defrast interval selection

- Furnace interface

- Blectric heat staging

Please 1efer to the Two-Speed System Fonction section far
individual function information.

Header Pin Housing

The header pin housing is the plastic assembly which holds the
stripped lead ends for field coppections, The 2-speed control
receives the 24-vac low-voltage eontol system inputs through the
housing/pins. The housing also contains jumpers which the control
uses for system configuration; ie. heat pump versus air condition-
ing. Pleage refer to Fig 11 for header pin housing configurations.

— C - THAMNSFORMER COMMON

O

02 — R - TRANSFORMER LINE

a

D4

0s [— W2 - FIRST STAGE AUXILLARY HEAT

Os — O - REVERSING VALVE

07 — Y2 - SECOND STAGE COOLING/HEAT PUMP
Oa |— ¥{ - FIRST STAGE COOLING/HEAT PUMP
0% [— wa - SECOND STAGE AUXILLARY HEAT

ioj— L - MALFUNCTION LIGHT
Ot
12
013
[h4
O1s
01e :l
7 JUMPER FOR

Oia HEAT PUMP QNLY

IF NO JUMPER 15
INSTALLED, DEFALILT
IS A3« TON GYSTEM

] 4-TON SYSTEM

] 5-ToN svsTEM

-—a.——.r—ar~—|.—1.~—;.—..—ﬂ

=

Fig. 11-~Header Fin Housing Conﬂguratluﬁwm
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2-3peed Compressor

The 2-speed compressor containg mctm‘ windings that provide
low-speed 4-pale {1750 rpmt) and high-speéd 2-pole (3500 1pm)
operation, Please refer to Table 6 for appropriate winding resis-
tances. Refer to unit wiring label for winding confipuration. -

Table 6—Two-Spead Comprassor .
{(Winding Resistance at 70 °F +/-:20'Degrees)

; WINDING 3 TON AToN | 7 sTON
?‘ TiT2 80 T 60

§ T1-T3 3.20 2.20 1.80

i T1-17 1.30 ., 1.00, «1.00

i T1-T8 310 T 220 . o0 .
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The two-speed compressor is protected by am. mtemal pressure
relief (TRP) which will relieve discharge gas inte. the; compressor
shell when the differential between suction; and discharge:pres-
sures excesd 500 psi. "

The compressor is also protected by 3 .positive temperature
coefficient (PTC) devices attached. to, the motor windings., The
PTC’s resistance is sensed by the. 2- eed .control, See Table 5 for

esistance TANEES.

Mechamcally Interlor.:ked Ccntacturs L

will- oceut,

A WARHIHG

Iuterlnckcd contactors coils ate 240v, htgh voltage. Electrical
shock can cause pcrsonal injuty or death.

The 2-speed products aIe cqulppcd w:thimuchamcall,y interlacked
contactors. Each contactor has interconecting lm]qagn pmwdmg
independent interlocks.

The 2-speed control provides: the electricalsinterlock. The contace
tors are supplied with 240-v coils, Which reduces’ the va require-

i

ments 5f the’ hw-voltage (24 vag)’ cnntml system ._-F
TEMPERAT'URE TH'ERMIS‘ : RS‘:L" : ;

Thermistors are e]hctmmc device:
the tempetatute incteases the resistance decréar e, A
‘used to sense outdoor ambignt: Refét? td Fig. _12' fo res1stance
values versus temperaturc i T

If the outdoor ambient’ thcrm:smr s}muld faﬂ a malfuﬂctmn signal
will appesr on the indbor thermostat and: two-spegd: coq”t:ol The
comtrol will not initiate second-stage latching; and- c&ankbaﬁu heater
.will be turned on during all-off-cyeles. Heating will default to h[gh
speed and defrost will initiate-of demiand: fitin. coil- thenmstor ‘

TF the autdoor eofl thermistor should‘fail) 4 nalfunction 51gna1 will
appear on the indoor, thermostat and Z-SPBEd ciuntml The control
will defrost every 90 minutes: of heanng Dperatmn and termmatn in
10 minutes.

TCM outdeor fan motor

The outdoor integrated control motor (ICM) is a variable speed
motor which can operate from 400 to 900 rpm. The motor is a DG

“TEMPERATURE (DEG. FJ

T

:

Cobnget gt Aot4at
Fig. 12—~Hesistance Values Vs. Temperature

Bl

: r Yo » . REENT ;
permanent rﬁ;jg;het 'tgpe motor with, the: electronic controls inte-
grated into it’s rear cover, The speed at which the motor operates
are thus commutated is determined by a pulze width modulated
(PWM) signal w};uch is recelved frcnm the cnmml bcard

EMI Fﬂter 1

i . p
An, electro-maghetic interference. (EMI) filter is mstallcd on the
high-valtage. input to. the ICM-to prevent electriizmagnetic signals
generated-by the TCM froni interferifiz with other home appliances
such as radios ar TV's. el e

- Tme e

"CARE ANE"M&N%"};NKNCE_

IR ] ' -

Fcnr cuntmumg l'ug__l perfo:mancn, a;:u:l to nﬁnn:mze posmblﬂ
cquipment failure, it is essential that perigdic ;maintanance be
pc,rfﬂmed on this eqmpmant Consult your servici g coutra-::tor or
" 1‘% :
y :E ni

& Manual'With HomabWrier

aave Ulser

Explain system ¢peration and maintenance procedures outlined in

User's Manual, .

e —
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