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i SAFETY CONSIDERATIONS

Impmper installation, adjustment, alteration, service, maintenance,
of ‘use cmn caugse explosion, fire, cleetrical shock, or other
conditions which may cause personal injury or property damage.
Consult & qualified installer, service agency, ot your distributor or

Bifanch for information or assistance. The qualified instalier or

'agency must pse factory-suthorizeéd kits or accessorics when

mud:fymg thig:;product. Refer to the individual installation instruc-
tions packagﬂd with the kits or accessories for detailed informa-
tion.

Follow all safety codes. Wear safety glasses and work gloves. Use
quenchmg cloth for brazing operations. Have fire extinguisher
avmlable Féad these instructions thoroupghly and follow all
warhings or cautions attached to the unit, Consult local building
éodés and National Electrical Code (NEC) for special installation
Toquirements.

It i2 important to recognize safety information. This is the
safety-alert symbol A\ . When you see this symbol on the unit or in
instructions and manuals, be alert to the potential for personal
injury.

Understand the signal words DANGER, WARNING, and CAU-
TION. These words are used with the sefety-alert symbol. DAN-
GER identifies the most serious hazards which will result in severe
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FAL No. 317 240 5662

F. 003

TABLE 1—PRODUCT OFFERING

MODEL UNIT SIZE DESCRIPTION CABINET
FA4ANF 118-060 Multipolas Singla Place
FB4ANB 042-070 Multipolss Modular
FBE4ANE 018-060 Multipcise Single Piece
FB4ASB 042-060 M;g[ﬁfa Modular
FBAASF 018-060 Ml e Single Plece
FC4BNB 042-070 Multipoise Modular
[ FCABNF 024-060 Multipolse Single Plage
FDIANA 018-030 Horizontal Single Piece
FF1A/FF1BNA 018-030 Vartical Singly Place
FG3ANA 024, 036, 048, 060 Horizontal/Small Gommercial Single Piece
FH4ANB 003, 004 wMultipolss Modular
FHAANF 001-004 Multipoiss Single Piece
FK4BNB 005, 0B o Multipoise Modular
FKABNF 001-004 Multipolss Single Place
NOTE: Mullipoise units are appraved for upflow, downflow, ang horlzontal left and fght applications,
TABLE 2—FAN MOTOR SPEED TAPS
UNIT NUMBER OF "HIGH MEDIUM LOW
MOBEL SiZE SPEEDS SPEED SPEED SPEED COMMON
FA4A 018-036 2 Black — ‘Blue Yellow
FA4dA 042-060 3 Black Blue Red Yellow
FB4A olgoro a Black Blus Red Yellow |
FCAB 024-070 3 Black Blue Red Yellow
ED3A opta-nao b Black e Hed Yellow
FF1A/FF1B 018-030 a Blagk — Rad Vielet
FG3A 024, 036, 048, 080 1* — — — —
FH4A 001-004 3 Black Blue Red Yellow
“Belt drive,

personal injury or death. WARNING signifies hazards which
could result in personal injury or death. CAUTION is used to
identify unsafe practices which would result in minor personal
injury or product and property damage.

INTRODUCTION
The "F" series fan coi] units are designed for flexibility in a variety
of applications, meeting upflow, horizontal, or downflow require-
ments_ Units are avajlable in 1-1/2 through 5 ton nominat cooling
capacities. Factory-avthorized, field-installed electric heater pack-
ages are available in 3 through 30 kilowatts.

WARNING: Before installing or servicing fan coil,
always tum off all power to unit. There may be more than
|1 disconnect switch. Tum off accessory heater power if
applicable. Electrical shock can cause personal injury or
death.

UNIT IDENTIFICATION
The 16 position numbeting chart allows identification of all
available fan coil units, (See Fig 2.}

FA4A, FB4A, FC4B, AND FH4A CIRCUIT BOARD
FUNCTION AND TROUBLESHOOTING

This section of the gervice manual describes the CE50130003
PCB by examining the functional operation of the PCB compo-
nefnis.

. PRINTEDR CIRCUIT BOARD (PCB) COMPONENT
LAYOUT AND DESCRIPTION

Layout of the actual PCB is depicted in F:g. 3.

1. The low-voltage stripped leads are used to connect the 24-v
side of transformer to indoor thermostat and outdoor

gection.

2. A 5-smp fuse is vsed to protect the low-voltage transformer
secondary.

3. The fan relay 15 controlled by thermostat apd torns fan on
and off.

4. A plng is used as the connection for PCB power and electric
heaters, Note the pin pumbers on plug.

5. A time~delay relay circuit keeps fan motor running for 80
sec after 3 15 de-epergized.

II. UNIT FUNCTIONS

A. Transformer
1. Proper Wiring of Transformer Primary or High Side

Yellow wire fromm Molex plug is wired 1o C terminal on
transformer and black wire from PCB 1elay {normally-
open) terminal i wired to 208V or 230V terminal on
transformer, Units are factory wired. at 230V temninal..

2. Proper Witing of Transformer Secondary or 24.v Side

Red wire of transformer ig wired to T terminal on PCB and
brown wire of transformer is wired to C terminal on PCB.

NOTE: T terminal opn FCB Is used to protect transformer. T
terminal is connected through the fuse to R teominal on PCB.

B. Indoor Fan
1. Witing
Indoor fan motor yellow lead is wired to C terminal on
transformer. The red, blue, or black speed lead is wired to

SPT terminal on fan relay part of PCB. Units are factory
wired on medium speed (blue lead connected).

NOTE: Unnsed fan speed leads must be capped or taped off to
prevent direct short to cabinet surface,
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Fig. 3—Fan Coll Printed-Cireuit Board

#. Functional Control
a. Thermostat and Relay Control

When thermostat ealls for the fan in cooling, heat pump,
heating, or fap-only mode, & 24-vde signal is sent to
relay. This causes the relay to close its normally-open
contacts, mroing on fan, When thermostat no longer calls
for the fan, the signal sent to relay 15 tumed off and relay
opens canging fan to turn off after 2 80-gec fan-off delay.

) b. Saguencer Interlock

The fan will also operate whenever there s a call for
electric heat, even if fap relay js not epergized, This
happens beesuse fun is interlocked with first stage of
electric heat throngh the normaily-closed contact of fan
relay.
NOTE: The fan Interlock is only connected to first stage clecitic
heat W2, W3 and E do not contain an interlock with fan. See
outdoor thermostat Installation Instructions when electtic heat
staging is desired,
C. Electrlc Heat

When thermostat calls for electric heat, a 24-vac signal is sent to
PCE through ‘W2, causing first stage to turn on, W3 and E also
receive signal If wired in with W2. The signa] sent to W2 causes
fizst stage to tum on. If W3 and E are not wired to W2, the
sequencers can be controlled individually to stage additional
electric heat. The sequence control is described in the following
section:
1. w2
When thermostat sends a signal to W2, 4 24-vac signal is
applied across sequencer number 1, causing it to close after
a short delay, When sequencer number 1 closes, first stage
of electric heat i5 epergized. In straight electric heat, fan is
also energized through the nommally-closed contacts. of fan
relay. In cooling, heat pump, or manual fan- mode, fan will
already be rupning since fan relay would have been
cnergized, When thermostat stops calling for eleciric heat,
the 24-vac signal to sequencer number 1 turns off and
sequencer opens after a delay of 60 to 90 sec, When
sequencer opens, first stage of heat turns off along with fan,
providing thermostat is not calling for the fan.
2. w3
When a signal is sent to ‘W3, a 24-vac signal to sequencer
number 2 causes sequencer to close, with second stage of
glectric heat turning on after a short delay. The 24-vac

FAL No. 317 240 5662 F. 004
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mgnal applied to sequencer number y
Timing is such that sequencer pumber IWill' tun:l;bn before
sequencer number 2. ‘When. sigfhidl to “W37is fymedd off,
sequencer number 2 apens; af\rer a short detay. H W2 is also
gatisfied, first stage of, electrm ‘heat and-fan- w:l alsn turm
off, providing thermostat is not calling :["r:lr the fan .

3 B - T T
ER
When thermostat sends.a signal foiE, 2 24-vac s:gnal is sent
to sequencer nimber 3. The 24-¥act signal applied to
sequencer number 3 turns on third-stafe-ofzlectric heat.
The 24-vac signal applied to sequencer number 1 turns on
first stage of electric heat’ arid fin. n thermostar stops
calling for electric heat; the 51511&51 s n&:ers 1 2, and 3
are turned off,"And séquencers Ofien Thiz c:aLtSes electne
heat to turn off with fan providing thierméstat &/ 1i6t calling
for the fan. o
NOTE: Electric heaters are faetory wu‘cd w;th &].! Stages tied
together. If independent staging is desued coneult Dutdqur ther.
mostat Installation Instructions. o

. TROUBLESHOOTING PCB . weria ) e

Use wiring schematic shown in Fig. 4 25 a gmde in Irﬂllblﬁshﬂﬁtlng .

PCB unless otherwise noted.
A "\‘.,

A. It Fan Will Not Turn On from Thermostm\ét.
IF THERE IS NC HIGH VOLTAGE TQ PEE:

1. Chieck plug/receptacle connection. This supplizs power
from heaters 1o FCB. Be sure plug is connacted properly.
. 2. Check seguencer number 1 and plug wiring. Yellow wire
should be connectzd to pin number 2 of plug and to lmit
switch. Black wire should be connected to pin number 7 of
plug and to seqiencer pumber 1. '
3. Check power leads L1 and L2. If these are not receiving
power, system cannot function.

IF FCB HAS HIGH VOLTAGE APPLIED TO IT:

1. Check low-voltage transformer leads R {red) and C
{brown). Be sure they are wired to cormrect locations.

2. Check outpui voltage of iransformer secondary side B (red)
and C (brown). Be sute transformer output is between 18
and 30 vac. If trapsformer ontput is incorract and trans-
former is receiving correct input voltsge (208v or 230v),
then transformer needs to be replaced with recommended
transformer. If no problem exists with transformer second-
ary, praceed to items 3 and 4.

ol e Bt e ey e
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1

2. TO BE WIRED IN AGGDADAMGE WITH NEG ANG LOGALGODES,

3. TRANGFORMER PRIMARY LEADE, BLUE 208V, RED 230V,

4. IF ANY OF THE ORIGINAL WIRE, AS SUPFLIED, MU'ST BE REFLAUED,
LIEE THE SAME OR EQUIVALENT TYPE WIRE.

B REPLACE LOW VOLTAGE FUSE WITH WO GREATER THAN 5 AMF FUISE,
6 20KW HEATER LUSES ONE DOUBLE POLE LG ON MIDDLE TOP ELEMENT.
7, 18, 24 AND 30KW HEATERE USE DOUBLE POLE LIMIT SWITCHES.

]

GOMFOMENTS,
8. 1 PHASE HEATERS ARE SHOWN WIRED FOR BINGLE BUPPLY CIRGLIT,
0. USE 60 AMF CLASS K FUBES DNLY, FGR REPLACEMENT.

{BLU OR RED).
12, CONNECT R TO R, G TO G, ETC., SEE OUTDODR INSTRUCTICN FOR DETAILS.
13, 1FWIRE CRIMF 5 REMOVED AN EMERGENGY HEAT BE| AY & REQUIRED.

\ [SEE GUTDOOR-THERMOETAT INSTRUCTIONS)

LARGEST HEATERS ARE SHOWN, SMALLER HEATERS WILL HAVE FEWER EL EMENTS AND

11, (3) SPEED MOTOR SHOWN. OPTIONAL (2) SPEED MOTOR USES HI (BLH) AND LOW

F VICIN CAUTION;:
( THIS COMPARTMENT MUST BE CLOSED EXCEFT FOR SERVICING NOT BUITABLE FOR LSt O 8YSTEMS EXCEEDING
BLOWER MOTOR 160V TO GROUND
ROTATION ATTENTION:
£ 30KW 1PH BEHEMATIC DIAGRAM } LEGEND
FIELD: FOVYER WIRING DIGGCNNECT PER NEC GAR  GAPAGITOR L LIMIT SWITCH
[ SEE AATING FLATE COM  COMMON {}  MARKED TERMINAL
« RV FORVOLTS & HERTZ , F LOW VOLTAGE FUSE ~3— PLUG AND RECEFTAGLE
i E‘N 5] ol {5 GNP i FM  FANMOTOR FGR  PRINTED CIRGLIT EGARD
L EEENCTEX I FIELD POWER WIRING 5EQ0  SECUENCER
P || P PoREaNRELAY TRAN  TRANSFORMER
| i FU  LNEFUSE Q UNMARKED TERMINAL
GND  EQUIPMENT GROUND REGP  REGEFTAGLE
HVYTE  HIGH VOLTAGE TEAM BLOGK <8 CIRCLUIT BREAKER
HTH  HEATER
FIELD POWER WIRING
EOOLING cnnmm ONLY
FIELD
POWER
? WIRING %
YEL
Pl
5 » 8 1 4 |
aoa.lzammc 24VAC 24VAC
4 g 17l 3 7 B 1 1 2
L3 o PSP
{__ =oMwoPH SCHEMATIC DIAGRAM )
eF1_| P—-r-—ég“E Ry FIELD POWER WIRING DISCONNEGT FER NEG
L =1 Hyte ! ! ' SEE RATING FLATE FOR VOLTS & HERTZ
E I 1
YEL : I 3- - I i ii GND BEE NOTE #1
FOB |§ HD_ . w2k L ; IJ'_\ )
4 3l £ % 2 B i@ f AL
D ij [ G I
L. g WHT _SEENOTE #42
“BARRIER SEENDTE#IZ
INRQOR OUTDDOR
THERMOSTAT UNIT
USE COFFER WIRE (76°C MIN) ONLY BETWEEN DISCONNEGT SWITCH AND UNIT.

OHN

BRN

BRN

VIO GFlAY

PLIJG

(] 111|I

QAVAC

[221212-101 REV. G | |_20seovas

MV ' .

3. Check low-voltage fuse shown in Fig. 3. If fuse is blown,
replace it. The transformer cannot supply power to board
with fuge blown or loose. If fuse blows when unit has power

Fig. 4—Wiring Diagram

applied to it, the system most likely has 1 of the following

problems:

a. Check all 24-v wiring for an electrical short.

b. The maximum load on transformer is 40 va. If load on
transformer iz excessive, the low-voltage S-amp fuse
will blow to protect transformer. If lopd exceeds va
rating of transformer, & larger va rated transformer needs

AQ4346

¢, Check wiring of heaters. If a heater is miswired, fuse
may blow. If a heater is miswired, cotrect miswiting by
comparing it to heater wiring label.

4. Check connections on primary side of transformer. If they

be replaced,

to be installed. Check sequencers for excessive curmnt

draw.

are not connected properly, the low-voltage terminal board
cannet supply the 24-v signal (o energize fan relzy. If
transformer is receiving comect primary veltage but is not
putting out correct secondary voltage, transformer needs to
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B. If Electric Heat Stages Will Not Turn On But Fanr Will
Turn Qn:

IF THERE IS NC HIGH VOLTAGE TO PCB:

1. Check plug connection between heaters and board. This
supplies power to transformer and fan, Be sure plug is
connected properly.

2. Check sequencer number 1 and plog wiring. Yellow wire
should be connected to pin number 9 of plug and to limit
switch. Black wire should be connected to pin number 7 of
plug arnd to scquencer number 1.

3. Check incoming high-voltage power leads. If these arc not
receiving power, system canndt function.

IF PCB HAS HIGH VOLTAGE APPLIED TO IT:

1. Check low-voltage transformer leads R (red) and C
(brown). Make sure they are wired to correct location, The
wnit will pot fanetion without proper connections.

2. Check output veltage of transformer secondary side R (red)
and C (brown), If transformer ontput is low (less than 18
vac), refer to items 3 and 4 of previous If PCB Has High
Voltage Applied To It section.

IF TRACES ARE OVERHEATED ON BACK OF PCB:

Usually whenever a trace is blown on PCB, it means cither there
has been a high-voltage short or high voltage has been applied to
low-voltage circuit. This can be prevented by making sure PCB is
wired correctly before PCB has power applied to it.

C. If PCB Fuse Keeps Blowing:

When low-voltage fuse blows, it means transformer wounld have
blawn if fuse had not been in circoit to protect it. The fuse usually
blows when there is a high current draw on transformer, high
voltage applied to low-voltags cireuit, or & diret secondary short,
‘When there is a high current draw on transformer, it is most likely
because transformer has bean shorted or system is trying to draw
morte va than transformer rating allows, When fuge blows because
of high voltage, the system has mixed high- and low-voltage
signals.

1. Check wiring of sequencers as shown in Fig. 4. Be sure
transformer is not shorting out because thermostat wires are
miswired,

2, Check wiring of sequencers as shown in Fig. 4. Be sure
low-voltage and high-voliage wiring is connected to proper
SequUencers.

3. Check va draw on transformer. If va draw is more than va
rating of transformer, fuse will blow, Jf this is the cage,
replace trapgformer with one that has a higher va rating and
meets system specifications.

D. If Fan Runs Continuously:

1. ¥ PCB has no low-valtage power, check blue and black fan
leads. These may be switched at sequeneer.

. 2. I£ PCB has low-voltage power, check fan relay to see if itis .

opening and cloging. It may be stuck in the normally-closed
position due to debris in relay.
E. Transformer Failure:

1. Check 208-v and 230-v transformer connections. They may

be miswired.

ELECTRIC HEATER FUNCTION AND
TROUBLESHOOTING
This section describes KFA and KFB series electric heaters by

examining the functional operation of these heaters,
. DESCRIPTION OF ELECTRIC HEATER
COMPONENTS

A, Limit Switch

The limit switch is a temperature-sensitive control whose function
is to prevent system from overheating in abnormal conditions. The
temperature sottings often vary from heater to heater due to

—6—

FAL No. 317 240 5662 F. 006

variations in airflow patterns and clement radiant heat conditions,
The dovices are sized to remain on-line under hest pump condi-
tions (115°F air off ¢oil} and minimum CFM, but trip to prevent
outlet air conditions above 200°F or excessive component or duct
temperatures.

The device itself consists of a himetallic disc, which when
overheated "spaps through" to open a normally-closed high-
vaoltage, high-current switch. When system temperatores cool
sufficiently, the switch will automatically reset to its closed
position. Normal failure mode for this switch is open.

If a limit switch has been determined to be defective, NEVER
BYPASS THE LIMIT SWITCH. When replacing limit awitch,
ensure that it is replaced with a limit switch of identical opening
temperature and closing differential. Limits switches are typically
color coded to identify their range.

B. Sequencar

The sequencer is essentially a thermally activated time-delay relay
normally activated by low-voltage control signals from thermostat.
The typical sequencer is a 1- or 2-pole normally-open devies
which energizes within 10 to 30 sec after application of control
sional and de-energizes 60 to 90 sec after comtrol signal is
remaoved.

In simplistic terms, the sequencers which we use are nothing more

than normally-open limit switches which sit on top of a &mall
resistive heater. When voltage is spplied to this heater, a positive
temperature coefficient resistor (BTC), heat is supplied to a
bimetallic dise which "snaps throngh" and closes switch.

The time required for PTC to heat to a sufficient point controls ON
timing of deviee. The time required for disc to cool down when
power is removed controls OFF time of device. The PTC can be
varied to ptovide varied timing, Typically 4 shott ON equates o a
leng OFF.

Becauge this is a thermally-activated device, ambient conditions
affect the ON/QFF cycle. Higher ambicnt temperature means
shorter ON times and longer OFF times.

These sequencets may be "ganged up” to 3 op a4 common tnounting
plate to control up to 6 heater elements. In this situation, PTCs are
different in each sequencer to provide a staged ON of a minimum
of 10 sec between each sequencer — 3 stages of 2 elements since
the ¥ FA and KFB series Heatets use sequeilters in which both
ewitches of the 2-pole sequencer close simultaneously. Older
models used sequencers which had a minimum delay of 10 sec
between cach switch,

Application of these devices is such that the first switch ON not
only turns on first heater element, but alsc ensures that indoor fan
is energized, becausc first ON is last OFE. This ensures fan
remains ON until the last heater de-cnergires.

. Positive Temperature Coefficient (PTC)

The PTC heater is essentially a tesistor. It will operate on either
AC or DC voltages. It should be noted that because resistance of
PTC incresses as. it heats, initial coment inrush jg higher than its
steady state condition.

. TROUBLESHOOTING KFA AND KFB SERIES
ELECTRIC HEATERS

A. Discolored Wire Insulation at Terminal

Check quick-cannect terminal at discoloration. Connection may be
Ioose, creating a high resistance through connection point.

B. Fuse Failure

1. Check for shorted wire. Replace wire. Never try to fix wire
using electrical tape.
2. Check shorted element. If cloment is shorted, replace
heater.
C. No Heat
1. Check fuse for failure. If fuse has failed, refer to Fuse
Failure section.
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2, Check for fanlty transformer. Check output voltage of
transformer secondary side R (red) and C (brown). Make
sure ontput is between 18 and 30 vac. If ontput voltage is
low apd input voliage tests nommal, replace trangformer,

3. Check for miswired heater plug hamess.

4. Check limit switch or sequencer failure. These switches
should have failed in open position. If output voltage is zero
v, replace switch.

D. Heater WIII Nat Turn Off
1. Check low-voltage witing for miswire.
2. Check for shorted clements to ground.
3. Replace sequencer contacts. They may be stuck closed.

E. HNuisance Trips

1. Check for low airflow due to dirty filters, blocked registers,
ot hndersized duct.

2. Check blower motor and wheel for proper operation,
Excessive cument draw of mator will cause internal over-
load to trip.

3. The fap speed may be low.

FK4B FAN COIL DESCRIPTION
AND TROUBLESHOOTING

The FEAB is similar to the discontinued FE4A only in that they
both have integrated controls and motor (ICM) and their own
special circuit board. The greatest difference between the 2 models
is the way each goes about delivering air.

Setting up desired airflow on the FE4B is obtained by the
selections tnade on Basy Select circuit board. The motor delivers
requested airflow as defined by signals received from Eagy Select
Board and its internal programming. The major difference is that
the FE4B motot reacts to changes in system static pressures to
maintain constant airflow.

Unlike conventional fan coils where static pregsure affects airfllow,
the FEAB is a constant airflow unit. The blower delivers requested
girflow up to about 0.7 in. of static pressure. The ICM2Z is
pre-programmed and contains airflows for all modes of operation.
Blower characteristics {(airflow, torque, and speed-vs-static pres-
sure) are known from laboratory testing. If any 3 characteristics are
Ynown, the fourth is defined.

Requested airflow is known because of Easy Select board con-
figuration and thermostat signals. Torque is known because it is
direcily telated to armiature cutrent which is messured by motor
control. Speed is measursd from its generated back EMF. This
information is entered into an expression which calculates turque
from speed and airflow numbers. If calculation does not match
stored blower characteristics, torque is adjusted every 0.8 gec until
agreement is reached. The unit does not directly measure static

pressure, but does react to 2 change in static to maintain constant

airflow.
l. INTEGRATED CONTROLS AND MOTOR (ICMZ2)

The ICM2 is similar to the ICM1 used in FK4A series units, but
cannot be used =5 2 replacement without some modification to
FE4A unit. Consult SMB 93-0052 for motor conversion kit. The
electronics of motor are built into rear of motor, deriving the name
ICM. (See Fig. 5.)

An ICM is first fed high voltage AC power through the 5-pin
connector. The AC power is then rectified to DC by a diode
module. After rectification, DC signal is ¢lectronically communi-
cated and fed in sequential order to 3 stator windings. The
frequency of communication pulses determines motor speed. The
rotor is permanently magnetized. ’

An ICM 15 powered with high voltage at all times. The motor will
not tun with high voltage alone. Low voliage must be applied to
control plug to run motor.

—7—
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Il. PCB LAYQUT AND DESCRIPTION
NOTE: Layout of actual PCB is depicted in Fig. 6 and 7.

~The control is a single PCB which interfaces a variable-speed

ICM2 with other system components.
Power for system is supplied from a 230-vae, 60-Hz line. Class 2
voltage (24 vac nom.), used for thermostat connections, is derived
from a transformer located in close proximity to control. The
primary and secondary of transformer are connected to control
board. The 24-vac secondary circuit includes a socket, soldercd
into circnit at SEC2, {0 recetve 4 5-amp automotive-type fuse.
Connection 1o heater pane] is made through 12-cireuit connector
P1. Connections to thermostat are made at screw terminals. Line
voltage for ICM?2 is made through 7-circuit commector P2. Eightaen
quick-conpect terminals comprise field select taps for motor,
Fuse Data: 5 amp automotive-type ATC/ATO (tan)

I2v

200 paroznt current apening time of 5 ss¢ maximum
A. Electrical Connections

Eighteen 0.187-in quick-connect terminals are used to provide
programming selections for operating modes of ICM2. The 5
selection modes are listed below, For additional information, refer
to Easy Sclect Configuration T'aps section.

AUX Heat Range —{Viclet Wire)

AC/HP Bize— (Blue Wirs)

Type —(Orange Wire)

AC/MHP CFM Adjust—(Black Wire)

AC/HP Time Delay —(Grey Wire)
. SEQUENCE OF OPERATION

A. Continuous Fan Mode

The thermostat closes circuit R to G. The G signal is sent dirsctly
to ICMZ.
B. Cooling Mode—Single Speed or 2-Speed High

Thermostat closes circuits R to Y/Y2 and R to O (heat pump only)
for single speed. A cirouit from R to Y1 15 also requirsd for
2-speed high, The ¥/Y2 signal is sent directly to ICM2.

€. Cooling Mode—Two-Speed Low

Thermostat closes circuits R to Y1 and R to O (heat pump only).
The Y1 signal is sent directly to ICM2.
D. Electrlc Heat Heatlng Mode

Thermostat closss circuit B to W2, W3, or E.

The terninal block positions W2, W3, and E are tisd together by
jumpers JW1 and JW2. These jumpers are provided for field
staging of electric heater banks through use of thermostats. When
staging i8 a requirement, installer cuts jumpers and wires in
thermostats as is the common practice with other fan coils, To
Ensure motor operation if any 1 of the inputs is energized, the 3
electric heater inputs are also interlocked through diodes X1, D2,
and D3 to motor W input.

E. Heat Pump Heating Mode—Single Speed or 2-Speed
High

Thermostat closes circuit R to Y/Y2 for single speed. A circuit
from R to Y1 is also required for Z-speed high. The Y/¥2 signal
is sent directly to TCM2,

F. Heat Pump Heating Mode—Two-Speed Low

Thermostat closes R to Y1. The Y1 signal is sent directly to ICM2.
G. Heat Pump Heating With Auxilfary Electric Heat

Thermostat closes circuits R to Y/Y2 and/or R.to Y1 with B to W2,
W3, or E (and R to O in the case of defrost).

See proviously described modes for circuit paths.

In the event that electric heating is called for Iry thermostat while
heat pump is also operating in either heating or defrost mede,
electric heating signal will zppear at motor connector pin 1 as
described previously. If necessary, the maotor will modify its
airflow output to provide an aieflow which is defined as safe for
operation of electric heater.
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Fig. 5—FK4B 1CM2 Motor

H. CFM Select Configuration Taps

The CFM Select taps are used by installer to configure system. The
ICM2 is capsble of discerning wave shapes on some of its inputs
and uses this capability to modify its operation to a pre-
programmed table of airflows and can be modified in response to
other inpnts guch ag the need for de-humidification.

. 1CM2 Contral Power

The 1CM2: control power is sopplied from R circuit through
printed-circuit runs to motor control eomnmector pin &, through
motot control harness to motot. The C side of low-voltage control
power circuit is conmected by printed-circtit runs to motor
conpnector ping 4 and 5, then through metor comtrol harness to
motor.

J. Low-Voltege Circuit Fusing and Beference

The low-voltage circuit is fused by a board-mounted 5-amp
automotive-type fuse placed in series with transformer SEC2 and
R circuit. The C cireuit of transformer is referenced to chassis
ground through a printed-circuit run at SEC1 connected to metal
standoff matked GROUND SCREW REQUIRED.

NOTE: A ground screw must be in place or erratic motor
operation can result.

K. Transformer, Motor, and Electric Heater Power
Connections

The high-voltage (230-vac) power input to board is provided
through electric heater connector pins 7 and 9. The high voltege is
then connected through ponted-cirenit runs to motor power con-

nections M1 and M2 and transformer power connections T1 and
T3, Transformer connection T2 15 a dummy terminal used for
unused primary power lead The transformer secomdary connece
tiong are made at SEC1 and SEC2 connectors.

IV. EASY SELECT CONFIGURATION TAPS

The Easy Select taps are used by installer to confignre system. The
ICM2 uses selectsd taps to modify its operation to 2 pre-
programmed table of airflows. Airflows ate based on system size
or mode of operation and those airflows are modified in response
to other inpiits sach as the need for-de-humidification. (See Fig. 6.)

The FE4B Fan Coil must be configured to operate properly with
system componcnts with which it is installed, To successfully
configute a basic system (see information printed on circuit board
located next to select pins), move the 5 select wires to pins which
match components used,

A. Auxiliary Heat Range

The installer must select the auxiliary heat airflow approved for
application with kw size heater installed. If no heater iz installed,
skip this step. Bach select pin is marked with a renge of heaters for
which airflow (also marked) is approved. The heater installed must
fafl within range selected for safe and continuous operation. It is
appropriate to mention that airflow marked is the zirflow which
will be supplied in emergency heat mode and heating mode on air
conditioners when electric heat is primary heating scurce. To
ensure safe heater operation in heat pump heating mode when

O
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. Flg, 6—Easy Select Board
electric heaters are energized, the ICM2 will run the higher c?f heat v 1. The stapdard 90 sec off delay (factory setting).
pump efficiency airflow and electric heater airflow. The factory 2. No delay option used fo . it h th
selection is largest heater range approved. (See Fig. 6.) ) stat is u:’ilizpi:él ?0‘;3 rfurnl:l ?;]V;;u;fngg;n? WHER 4 [etmo-

B. AC/HP Size

The factory setting for air conditioner or heat pump size is largest
unit meant for application with mode] of fan coil purchased. The
installer needs to select air conditioner or heat pump size to cnsure
that airflow deliversd falls within propsr range for size of unit

3. A 30 sec on/90 sec off delay profile used when it is
desirable to allow system coils time to heat np/ooo] down
prier to airflow. This profile will minimize cold blow in
heat pump operation and could enhance system efficiency.

Installed in all operational modes. (See Fig. 6.} . 4. ENH, enhanced selection provides a 30 sec on/180 sec off
C. System Type delay ut half airflow, adding comfort'and efficiency.
The type of eystem must be selected. V. THOUBLESHOOTING PCB

1. ACwair conditiones

2. HP-COMFOQRT — provides same airflow 2s air conditioner
selection (approximately 375 CFM/ton}

3. HP-EFF—provides most efficient airflow for heating and " A. If Fan Will Not Ture On From Thermostat:

cooling modes [approximately 410 CEM/ton heating and .
375 CEM/tom cooling) IF THERE IS NO HIGH VOLTAGE TO PCB:

Use Fig. 7 and 8 apd Tables 3, 4, and 5 as guides in troubleshoot-
ing PCB unless otherwise noted.

The factory setting is AC. (Sec Fig. 6.) 1. Check connection of 12-pin plug from heaters to receptacie
D. ACHP CFM Adjust on Easy Select board. This supplies power to PCB. Be sure
Select low, medium, or high airflow. To provide any of these plug is conpected properly.
airflows, AC/HP ADJUST select must be moved to MED position. , .
The factory selection is LO. The adjust selections HI/LO will 2. Check sequencer number_l and plug wiring. Yellow Wire
regulate airflow supplied for all operational modes, exeept non- should be connected to pin pumber 9 of plug and to limit
heat pump heating modes, +10 percent and -10 percent respec- switch. Black wire should be connected to pin number 7 of
‘ tively. The adjust selection options are provided to adjust airflow plug and to sequencer aumber 1.
! supplicd to meet individual installation needs for such things as 3. Check powgr leads L1 and L2, If these are not receiving
noise, comfort, and humidity removal. (See Fig. 6.) power, system cannot function.
E. AC/HP Tirme Delay .
i PCE HAS HIGH VOLTAGE APPLIED TO IT:

Select desited time delay profile. Four motor operation delay
profiles ate provided to customize and enhance system operation.
(See Fig. 6.) The selection options ars:

1. Check low-voltage transformer leads (red and brown), Be
sure they are wired t0 correet locations. (Sec Fig. 6 and 8.)
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2, Check output voltage of transformer secondary side SEC2 c. Check wiring of heaters. If a heater is miswired, fuse
and SEC1. Be sure transformer output is around 24 vac. If may blow. If a heater is miswired, correct miswiring.

* transformes éntput is Zeto vac dnd transforimer is' receiving ‘ B - - Lol T
cormeet imput voltage (208v or 240v), then transformer 4. ::hecfk Tt’ '{fz;h:“i g‘Sofunnthnz;‘- D: flilm;’;fv f:‘)d]fa D:
needs to be replaced with recommended transformer. If trans. m';'n br- 3 Y rt o c;:innzit:: S}Hm]:] l;ny,ancr ize ffn
transformer output 15 24 vac, proceed to items 3 and 4. Ernina; Doard cannot supply 44V SIp : B

motor. If transformer is recelving correct primary voltage

3. Check low-voltage fuse shown in Fig. 6. If fuse is blown, but is not putting out correct secondary voltage, transformer
replace it, The transformet cannot supply power to board needs to be replaced.
with fuse blown or loose. If fuse blows when unit has power .
applied to it, the system most likely has 1 of the following B. If Electric Heat Stages W1l Not Turn On But Fan W
problems: Turn On:

a. Check control circuit for a short or miswiring problem. 1. Check wiring of scquencers, Pay particular attention to

b. The maximum [oad on transformer is 40 va. If load on high- and low-voltage wiring of sequencers. E: ) *»
trelmsfm'mer is excessive, the low-voltage S-amp fuse 2. Check plug wiring to make sure that it is wired correctly. (st
will blow to protect transformer. If load exceeds va
rating of transformer, a larger va rated transformer needs 3. Check voltage to sequencer. Sequencer pumbet 1 receives a
to be installed. Check sequencers for excessive current 2d-vac signal. If it is receiving correct valtege, check to see

draw. if sequencer is closing. If sequencer is not closing but is

e 1) =
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TABLE 3—MALEFEMALE QUICK-CONNECT TERMINALS

SIZE FEMALE SIZE MALE DESCRIPTION
M2 Motor line voitage cormection (230 vae 60 Hz)
T3 Transformer line voltage connection (230 vae 60 He)
T2 Tranaformer tap storage terminal for 208-vac leed
8ECH Se_condary cqnngctlon from transfnrnjar (24 vag)
Thiz connection is commaon fo chassis ground threugh eyelet marked GROUND SCREW REQUIRED.
0.250 X 0.032 SEG2 Secandary connection from transformer (24 vac)
HUM1 Low voitage ground for humidifier option (24 vde)
HUM2 Low voltage output for humidifier aptien (24 vde)
AUX1 Low voltage ground for auxlilary optlon (24 vdc)
T AuXe Low voltage output for auxiliary option (24 vde)
M1 Gommen cennectlon to blower motor
0.187 ¥ 0.032 Ti " | Comman connection for transformer
RED Catmmon to R scraw terminal and SEC2

TABLE 4—CONNECTIONS ON SINGLE BARRIER STRIP MOUNTED, CROSS SLOTTED, CAPTIVE BINDING HEAD

SCREW

TERMINAL DESCRIPTION
w2 Gonnection for W2 signal from thermostat
wa Conneciion for W3 signal from cutdoor tharmostet
E ™ Cannaction for E signal from thermostat
Yiv2 Connection for ¥ signal from tharmostat
G Connection for G signal from tharinostat
o] Connection for O signaf from thermostat .
L This connaction ls a fleld termination for use in connecting L lines of thermostat and outdoor ualt togather. Thare Is no
connection of this terminal with gontral glrgalty.
Y1 Connaction for low-speed compressor operation
R Connection for R slghal to tharmostat (24 vac)
c Connection for C terminal to thermastat (24 vas common)
TABLE 5-—CONNECTIONS AND CONNECTOR
TYPE TYPE
CONNECTION CONNECTOR PIN NG. DESCRIPTION
' Pin 1 Common to E sorew tarminal
Pin 2 Common to W2 screw terminal
Pin 3 Common to G serew terminal, SEC1 terminal, and chassis ground
Fin 4 Commocn to © serew terminal, SECT terminal, and chassis ground
PIn 5 No connection
Heatar Fin & Commen to W3 screw tarminal
Connection 12-Fin Pin 7 Common to M2 and T3 quick-connects, 230 vac input
. quick-connects, o]
Flh-B No eonnection
Fin 9 Commen te M1 and T1 guick-connects, 230 vac input
Pin 10 Ne connection
Pin 11 No enonnaection
Fin 12 No connestion
Pin 1 Diode OR output of E or W3 or WE thermestat signals
Pin 2 Thermostat G signal
Pin 3 Commeon to G, SEC1, and chasgsls ground
ICM2 Motor 7-Pin Header Pin 4 GCommen to G, SEC1, and chassis ground
Pin & Gomman to B and SEC2 (via 5-amp-fuse)
Fin 6 Thermostat Y/¥2 signal
Pin 7 Thermostat ¥1 signal

receiving correct voltage, replace sequencer. If sequencer is
closing, check high-voltage wiring as discussed in items 1
and Z,

IF THERE ARE BLOWN DIODES:

If diodes are blown, it is probé\blc electtic heater plug is miswired.
Correct miswiring.

NOTE; Board will need to be replaced if diode is bad,
—11—

IF TRACES ARE OVERHEATED ON BACK CF PCB:

Usually whenever there is a trace blown on PCE, it means either
there has been a high-voltage short or high voltage has been
applied to low-voltage circeit. This can be prevented by making
sure PCB is wired correctly before PCB has power applied to it.
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1. Usa copper wire only between diaconnect switah and unit,
2. Connact {Y] 1o [¥), {G) to (C), etc. In pattam shown. [ MARKED TEAMIMAL ] LIMIT SWITCH
4. Transformer primary l=ads: BLUE 208V, RED 230V. = UNMARKED TERMINAL oM FAN MOTOR
4, Tn he wired in aceardandor with NEC and local codies. wm=== FIELD POWER WIRING TRAN  TRANSFORMER
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v

ABAOTE
Fig. B—FK4B Wiring Diagram
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TABLE 6—MOTOR CONTROL TEST VALUES

VvOILTAGES—7-PIN PLUG P2
OPERATING MODE S%TWN{;E;:“\';;%LE W a C c R RZ Y
Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin & Pin L

Electric Heating | R | w2 | wa~ | E* 24 vde 0 0 o 24 vac 0

1-Spead A/C Cooling | R | Y/Y2 G 0 24 vac 0 0 24 vac | 24 vac 0
2-Speed A/C, Low Spesd Cooling | R Y1 Gi 0 24 vac 0 0 24 vac Q 24 vac

2-Speed A/C, High Speed Cooling | R | Y/¥2 G 0 24 vao 0 0 24 vac | 24 vac 0

1-Speed HP Coaling | R | Y/Y2 G O o] 24 vac 1] 0 24 vac | 24 vac 0

1-Epeed HP Heatlng | A | Y/¥2 | @& 0 24 vag 0 0 24 vag | 24 vac 0
2-Spead HP, Low Spead Cooling | R Y1 G 0 0 24 vac 0 ] 24 vag 0 24 vap
2.Speed HP, Low Speed  Heallng | B Y1 G 0 24 vae 0 0 24 vac 0 24 vec
2-5poed HP, High Speed Cooling | R | Y/¥2 Y1 G 4] 24 vac 4] 0 24vac | 24vac | 24 vac
2-Speed HP, High Speed  Heating { R | Y/¥2 | ¥1 G 1] 24 vae o 0 2dvac | 24 vac | 24 vao

Continuous Fan R G a 24 vac 0 0 24 vac 0 0

* Pin 1 @ 24 vilc with or without jumpers when ever any [ndividual heater input or any combination of heater inputs are energlzed.

€. It PCB Fuse Keeps Blowlng:

When low-voltage fuse blows, it means transformer would have
blown if fuse kad not been in circuit to protect it. The fuse nsually
blows when there is a high current drawn on transformer, high
voltage applied io low-voltage circuit, or a direct secondary short.
When there i5 a high eurrent drawn on transformer, it is most likely
because transformer has been shorted or system is trying to draw
more va than transformer rating allows. When fuse blows because
of high voltage, the system has mixed high- and low-voltage
signals.

1. Check transformer and thermostat wiring. (See Fig. 6 and
8.) Be sure frapsformer is not shorting out because thermo-
stat wires are miswired.

2. Check wiring of sequencers. (See Fig, 6 and 8)) Be sure
low-voltage and high-voliage wiring are connected to
PIOPET SeqUencers.

3, Check va draw on transformer. If va draw is more than va
rating of transformer, fuse will blow. I this is ths cass,
replace transformer with one that has a higher va rating and
meets system specifications,

VI. TROUBLESHOOTING ICM2 FAN MOTOR

A. H Motor Does Mot Run:

1. With power tarned off, check all plugs snd receptacles on
circuit board apd at motor for any deformation that may
cause & bad connection. Be sure all plugs are placed fully
seated.

2. Verify that there are approximately 230v at terminals M1
and M2. If not, determine if high voltage is entering board,
Tt caters through black and yellow wires at pins 7 and 9 in
12-pin plug.

3. Verify that there is 2 low-voltage control signal to motor.
The motor teceives its control signals through the 7-pin
mtor plug F2. The voltage output of each pin in plug will
be-differsnt for each mode of cperation. Table & lists circuit
board screw terminals that have 24 vac present (powered by
themmostat) apd lists voltage that is present at each pin of
7-pin plug for each operating mode. Tests should be taken
between points listed and common (C serew terminal). If all
values of any 1 of operating modes checks QK and motor
fails to rum, ther motor is defective and.should be replaced.

B. H Motor Does Not Run Smoothly:

First verify that the cause is not an out-of-balance or damaged
blower wheel, I it is not blower wheel, motor is defective and

should be replaced,

C. If Mator Shaft Does Not Rotate Smoothly:

‘When manually turning shaft of ICM, the shaft does not rotate
smoothly. The shaft has steps during rotation and iz referred to as
motor cogging. The cogging i8 caused by pormancnt magnets
passing cach pole of motor. However, shaft should not require
excessive force to turn. If shaft is VERY difficult to turn, motor
contral ot bearings have failed and motor must be replaced.

D. if Motor Does Not Stop Running

1. Check for good ground betwesen motor ground lead and
transformer common lead.

2. If motor continues to mn, remove all thermostat wires, If
motor stops, replace circuit board.

3. If mator continues to run, remove the 7-pin plug, If motar
continues io run, replace motor,

Vil. CONDENSED VERSION OF TROUBLESHOOTING
FK4B MOTOR AND CONTROLS
This section provides a quick summary of how to troubleshoot the
FE4B. If more information is needed, refer to appropriate sections
of this service manual,
+ MOTOR

~ If motor is hard to turn maenually, replace motor.

- If motor doss pot.run, check the components listed below
according to their instructions.
If motor runs in some operation modes snd mot in others,
check for & good ground connection between motor ground
Tead and circuit board screw marked "pround screw" and
check the room thermostat and wiring hamess according to
instructions listed below.
If motor does not stop running, remove the 7-pin plug from
circuit board. If motor continues to run, replace mater, If
motor stops running, it is either the circuit board or thermo-
stat causing the problem. Test whether thermeostat is at fault
by disconnecting it from the board.
+ CIRCUIT BOARD

- Check 3-amp fuse,

- Check for 230v between terminals M1 and M2. If no voltage
is present, check power to board. 230-v power enters the
board through the black and yellow lead in the 12-pin plug.

- Check for 24v between SECI and SEC2, If no voltage is
present, check the transformer.

- Check for burn traces or burnt components, If bum spots are
present, replace board.
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+ ROOM THERMOSTAT
- Remove thetnostat wires from the eircuit board,

- Jumper screw terminals (1 at a time) B-G, R-Y/Y2, R-Y1,
and R-W2. If motor runs in all cases, thermostat iz bad.
Replace thermostat. If motor does ot tun, or runs in some
cascs but not in others, continue by checking the wirng

\ harness.
+ WIRING HARNESS
- Shut off power to unit.
- Remaove 5-pin plug from motor,

g
- Kemeve 16-pin plug from motor. |
- Replace 5-pip plug and turn on power,

- Check for 24v between pin-1 and pm -12 on the 16-pin plug.
If po voltage is présent, replace wiring Tidrness. (See Fig. 9.)

- If voltage is present, jumper screw terminal R-Y/¥2 on
circuit board and check for 24v between pin-12 and pin-14 on
16-pin plug. (See Fip. 9) If po vu]tage is present, replace
hamess,

- If 24v is present, the motor is bad. Replace motor,

16][15][14][13][ 12 11][10][ @
sl 7][s][s][4[a][2]]

L

16-PIN PLUG

CAUTION: Never remove 5-pin high vultagr, plug from
the motor with the power on.

A4375
Flg. 9—Wiring Harness 16-Pin Plug

VIl. ACCESSORIES

A. Electronic Alr Cleansr (EAC)

Familiar 230-vac EAC control/power signal EACL and BAC2 is
not available, becanse the ICM2 blower motor used in the FEABR
Fan Coil is controlled by low-voltape signals. This signal is
replaced by a 24wvde signal which is provided at cirewit board
terminals AUX1 and AUXZ. (See Fig 6.)

This signal is present when sither G or W is present and is active
in all heating and cooling modes. Beeause 24-vde relays may not
be readily available to installer, a kit exists, KFATR0101ACE,
containing a 24-vdc relay which moupts direetly inside BAC
cabinet. User-supplied 110 vac is switched by relay to power air
cleaner when G or W are present. (See Fig. 10 and 11.)

In heat pump applications, the & signal is present in both cooling-

and heating mades, permitting EAC to be controlled from G signal
only. Por this application, & user-supplied 24-vac relay can be
driver by (3 terminal eliminating need for relay Lit.

B. FKAB De-Humidify Mode

NOTE: Humidistat must open on humidity rise.

Latent capacities for systems using the FK4B Fan Coil are better
than average systems. If increased latent capacity is an application
requirement, the FK4B can be wired to pravide this requirement by
adjusting its airflow in response to standard humidistat input. Fig.
12 jllustrates the wiring connections to activare de-humidify mode.
Carefully consult product airflow data for cooling and dehumidi-
fying mode.

THERMOSTATIC EXPANSION VALVES (TXV)
The FC4B and FK4E Fan Coils are factory equipped with a hard
shuteff (HS0) TXV.

—id—
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MOUNT FLUSH WITH
THESE TWO EDGES

AS3z16
Fig. 10—Mounting KFAIRO101ACR Relay Kit

FK4B 110 VAC BRANGH CKT
AUXT AUX2 GND HOT NEUT
b |
= e E
T
s @ =
mTTEAC T
I PLUG |
R |
| I J
24 VDC RELAY |
| ] |
| |
! |
] i
L
N .
. Asazir
Fig. 11—KFAIRO101ACR Relay Kit Wiring
Schematic
HUMIDISTAT
AED WIRE :
FROM IcMz {2 I | L To PGB TERMINAL
MOTOR 11 MARKED ‘RED'

HUMIDISTAT WIRING FOR
DE-HUMIDIFY MODE

AB3R15
Fig. 12—Humldlstat Wiring for De-Humidify Mode
The hard shutoff TXV has no bleed port and allows no bleed-
through after system is shutdown. No pressure equalization occurs.
A start capacitor and relay must be installed on single-phase
reciprocating compressons to boost torque to compressor motor 5o
it may overcome the unequalized system pressures.
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The standard TXV 15 a bi-flow metering device that Is used in
condensing and heat pump systerns to adjust to changing load
conditions by maintaining a preset superheat temperature at outlet
of evaporator coil. The volume of refrigerant metered through
valve seat is dependent upon the following:

1. Superheat temperature sensed by sensing bulb on suction
mbe at outlet of evaporator coil. As long zs this bulb
contains some liquid refrigerant, this temperature is con-
verted into pressure pushing downward on the diephregm,
which opens the valve via push rods.

2. The guction pressure at outlet of evaporator coil is trans-
femmed via the external equalizer tube to underside of

diaphragm,

3. The needls valve an pin carrier 1s spring-loaded, which also
exerts pressure on underside of diaphrapm via push rods,
which closes valve. Therefore, bulb pressure squals evapo-
tator pressure at outlet of coil plus spring pressure. If load
increases, temperature increases at bulb, whick incresses
pressure on topside of diaphragm, which pushes pin carrier
away from seal, opening valve and increasing flow of
refrigerant. The increased reftigerant flow causes increased
leaving evaporetor pressure which js transferred via the
equalizer tube to underside of diaphragm, with which the
pin carrier spring pressure closes valve. The refrigerant
flow is effectively stabilized to load demand with negligible
change in superheat,

The bi-flow TXV is used on split system heat pumps. In cooling
mode, TXV operates the same as a standard TV previously
explained. However, when system is switched to heating mode of
gpergtion, tefrigerant flow is reversed. The bi-flow TXV has an
additional internal check valve and external tubing. These addi-
tions allow refrigerant to bypess TXV when refrigerant flow is
reversed with only a 1- to 2-psig pressurgé drop tlirough device.
When heat pump switches to defrost mode, refrigerant flows
through a completely open {not throttled) TXV. The bulb senses
the residus! heat of outlet tube of coil that had been operating in
heating mode (about 85°F and 155 psig). Thizs temporary, not

FAL No. 317 240 5662

throttled valve, decregses indoor pressure drop, which in tum |

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

l. PROBLEMS AFFECTING TXV
A. Low Suction Pressure
1. Restriction in TXV
2 Low refrigerant chargs
3. Low indoor load
4. Low cvaporator .ai.rﬂuw. -
B. High Suction Pressure
1. Overcharging
2, Sensing bulb not secure to vapor tube
3. High indoor load

4. Large evaporator face area

When installing or removing TXV, wiap TXV with a wet cloth,
When reattaching TXV, make sure sensing bulb js in good thermal
contact with suction tube.

PISTON BODY CLEANING OR REPLLACEMENT

A | GAUTION: Do not vent refrigerant to atmosphere. Re-
cover during system 1epair or final unit disposal.

~15—
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CAUTION: Damage may occur to the scroll compressor
/N | if operated at a negative suction pressure during a system
pumpdowi,

1. Putnp down outdoor unit. Close service valves at outdoor
unit,

2. Recover remaining reftigerant from tubing and coil through
gage port on vapor-tube service valve.

3. Disconnect refriperant (liquid) mbe from piston body, (See
Fig. 13.)

4. Avoid damaging seal ring or machined surfaces on piston,
bore, and retainer.

5. Using small wire with & hook on end of it, remove piston

from hody,
TEFLON SEAL \ = PISTON
Z' PISTON E'-HASS
RETAINER HEX BORY

‘BRASS
HEX NUT
AS3530

Fig. 13—Rafrigerant Flow-Control Device
(For FA, FB, and FF)

CAUTION: When cleaning the piston arifice, be careful
/| not to scratch or enlarge the opening, as this will affect
‘| operation.

. Install new or cleaned piston into body.

6

7. Replace seal ting on retaiper.

8. Recommect refrigerant tube to piston body.
3

. Pregsutirze tubing and coil, then leak check.

10. Evacuate tubing and coil as necessary.

CAUTION: Use a backup wrepch and do not over
/A | tighten, as deformation of the piston body will oeccur, |-
| eausing the piston to lodge in ‘a partially open or closed |
position.

LIQUID TUEE STRAINER

The TXV and refrigerant flow-control devies is protected on the
indoor coil by a wire mesh strainer. It is located inside the 3/B.in.
liguid tube at field braze joint just outside umt caging Access to
strainer is through field braze joint.

COIL/CONDENSATE PAN REMOVAL
AND REPLACEMENT

. A-COIL UNITS

If it is determined that system does not have leaks and refrigerant
iz not contaminated, proceed as follows:

1. Recover system refrigerant.
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HORIZONTAL ‘
CDNDENSFAIE EXPANSION DEVICE
(TXV SHOWN)
HORIZONTAL
PAN GLIP GOIL TOP SEAL

DELTA PLATE

VERTICAL
CONDENSATE
COIL BRACKET PAN
(@ FER UNIT) SCREWS-
. DELTA PLATE TO
PAN (4 PERUNIT)
' ABDZES

Flg. 14—A-Coil Component Location
. Attach manifold/gage set to servies valves.
. Front seat (close} liquid tube service valve.
. Start umit in cooling mods. E
. Run unit until vapor pressure reaches 5 psig (35kPa).
. Turn off clectrical supply to outdoor unit.

s T - = T o R - -}

. Front seat vapor service valve.
2. Recover any remaining reftigerant.

NOTE: All outdoor unit coils will hold only factory-supplied
amount of refrigerant. Excess refrigerant, such as in long-tube
applications, may cause compressor internal pressure relief valve
to open (indicated by sudden rise in vapor pressure) before vapor
pressure reactes 5 paig (35kPa). If this occurs, tum off electrical
supply to outdoor unit immediately, front seat vapor service vajve,
and recover any temaining refrigerant,

2. Turn off clectrical supply to indoor unit.

3. Disconnect condensate drain tube.

4. Disconnect liguid and vapor tubes from indoor coil. Use a
tubing cutter to cut tubes.
NOTE: If a torch is used to unbreze tube set, protect fitting panel
with a wet eloth or braze shield, as necessary.
3. Remove coil access panel,

6. Remove clip secuting fitting panel to condensate drain pan.
Bemove fitting panel.

7. Remove any shipping clips, including hotizontal pan clip,
and slide coil/condensate pan assembly out of unit.

&, Upflow or Horizontal Applications Only — Remave hori-
zontal condensate drain pan from coil/condensate pan
assembly. (See Fig. 14.)

—]16 =
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9. Remave 4 coil brackets. (See Fig. 14.) '

10. Remove screws at delta plates and remove coil from vertica]
condensate drain pen. (See Fig, 14.)

11. Horizontal Applications Only —Remove eoil top seal
(attached with, 4 screws) and J-shaped tube from otiginal
coil and install it in same position on new eoil. (See Fig,
14.)

Place coil assembly in plastic condensate pan and secure
using 4 screws through delta plate. (See Fig 14.)

13. Horizontal and Upflow Applications Only — Attach 4 coil
brackets to ceil/pan assembly. (See Fig. 14.)

14, Horfzontal Applications '(mly—Place horizontal conden-
sate pan into position on coil/pan assembly,

NOTE: Installation of horizaptal condensate pan is not necessary
for ypflow or divwnflow applications.

12

T

1%, Slide complete assembly into unit.

16. Reinstall fitting pane! and reconnect clip securing fitting
panel] to condensate drain pan.

17. Horizontal Applications Only — Reinstall horizontal pan
clip. Sceure with 1 serew, (See Fig, 14.)

18. Reinstall coil access panel,

19, Recofnect liquid and vapor refrigerant tubes, and conden-
" gute drain tobe. Install filter-drier(s), if necessary.

L . D
20. Eyaenate tube set and indoor coil, back seat (open) liquid
and vapor service valves.

21, Turn on electrical supplies to indoor and outdoor units.

22. Check system refrigerant charge and operation. See "Split-
System Residential Air Conditioners and Heat Pumps
Service Manual" for further information,

Il. SLOPE COIL UNITS

SOl SUPPOHT COLUMN
COIL TQP'SEAL (FARTIALLY HIDDEN)

SCREW (TO CASING)

et DISTRIBUTOR

N 0 TUBE
EXPANSION
BEVIGE
FISTON

HOWN)

SCREW
(FAN TC COIL)
LIGUID TUBE
FIELD CONNECTION
COLUMN - . GONDENSATE PAN

ABDZ69
Flg. 15—5lope Coll Component Locatlon

If it iz determined that system does not have leaks and refrigerant
is not contaminated, proceed as follows:

1. Recover system refrigerant.
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. Attach manifold/gage set to service valves.,

. Front seat (close) liquid tube service valve,

. Start upit in cooling mode.

. Rup unit uptil vapor pressure reaches 3 patg (35kPa).
e. Turn off electrical supply to outdoor unit.

f. Front seat vapor service valve.

[S-TO v T =

2. Recover any remaining refrigerast.

NOTE: All outdoor unit coils will holé only factory-supplied
amount of refrigerant. Excess refrigerant, such as in long-tube
applications, may cause compressor internal pressure relief valve
to open (indiceted by sudden rise in vapor pressure) before vapor
pressure reaches 5 psig (35kPa). If this occurs, turn off clectrical
supply to outdoor unit immediately, front seat vapor service valve,
and recover any remaining refrigerant,

2. Turmn off electrical supply to indpor wnit.
3. Disconnect condensate drain tube,

4. Digconnect lguid and vaper tubes from indaor coil. Use
either a tubing cutter to cot tubes or a torch to unbraze tubes
as Tequired.

NOTE: If a torch i used to unbraze line set, protect fitting panel
with & wet cloth or braze shield, as necessary. System containg oil
vapors which may ignite when exposed to a flame.

5. Remove coil access and fitting panels.

6. Remove 1 screw securing coil to umit cesing.
" 7. Remove coilfpan assembly from unit.
2

. Place assembly on-a flat surface, Remoye:2 gorews securing
coil support columns to pan. (See Fig. 15.)

0. Botate columns 90°, pull away from coil, and remave
columng ftom assembly.

10. Remove remaining Z screws securing coil to condensate
pPan. '

11. Remove coil from condensate pan.
12, Remove coil top seal. (See Fig. 15.)

13. Install new coil into condensate pan nsing 2 original screws
and 2 support columns,
NOTE: Comect coil position in condensate pan is cssentia} to
teliable operation.

14. Install new coil/pan assembly into unit. Secure with 2
screws previously temoved from unit casing.

15. Reinstall coil access and fitting ‘panels.

16. Reconnect iiquid and vapor refrigerant tubes, and conden-

sate drain tube. Install filter-drier(s), if necessary.

17, Evacuate tube set and indoor coil, back seat (open) liquid
and vapor service valves.

18. Tur on electrical supplies to indoor and outdoor units.

19. Check system refrigerant charge and operation. See "Split-
System Residential Adfri:Gonditieners and Heat-Pumps
Service Manual" for further information.

CARE AND MAINTENANGE

To continue high performance, and minimize possible equipment
failure, it is essential periodic maintenance be performed on this
equipment, ‘

The ability to properly perform maintenance on this equipment
requires certain mechanical skills and tools. The only consumer
service recommended ot required is filter maintenance. (See Filter
Assembly.)

FAL No. 317 240 5662

—17—

POLT

WARNING; Discomnect all power to the unit before
servicing the field wires or removing the control package.
A The disconnect (when used) on the access panel does not
disconnect power to the line side of the disconnect, bat
docs allow safe service to all other parts of the unit,
Electrical shock can cause personal injury or death.

The minimum maintenance requircments for this equipment arc as
follows:

1. Inspsot and cleen or replace ait filter each month or as
required.

2, Imspect cogling coil, drain pan, and condensate drain each
cooling season for cleanliness. Clean as necessary. An
inspection port is provided on all A-coil delta plates.
Remove plastic plug to inspect. Replace plug after inspec-
tion.

3. Inspect blower motor and wheel for clesnliness each
heating snd cocling season. Clean as hecessary,

4. Inspect electrical connections for tightness and controls for
proper operation each heating and cooling seagon. Service
A5 MECESSAry.

WARNING: As withi any mechanical equipment, per-
A sonal injury can result from sharp metal edges. Be careful
) ,whe.gfﬁpmving,.parts.

I

i

. FILTER ASSEMBLY

To clezn or replace air filter, push plastic connectors toward center
of unit and removs filter access papel outward. Push filter up and
back into unit. Then slide filter out. Clean filter by =ing cold
water and mild detergent. Rinse and allow filter to dry. No oiling
or coating of filter is required. Mew filters are available from your
local distributor, Flace filter in slot with cross-mesh bihding up or
facing eooling coil and replace filter access panel.

Il. COOLING COIL, DRAIN PAN, AND CONDENSATE
DRAIN ) ‘

The cooling coil is casily cleanad when it is dry. Inspect the ool
and clean (if necessary) before cach cooling seasor. To check or
clean cooling coil, refhove cofl access pan€l. H coil is coated with
dirt or lint, vacoum it"with & goft brush attalhment.

Be careful not to bend coil fins. If coil is coated with oii or grease,
clean it with & mild detergent and water solution. Rimse coil
thoroughly with ¢léar water.;Be careful ot to splash water on
insulation. ‘ \ L : :
Inspect drain pan and condensate drain at the same time cooling
coil is checked. Clean drain pan and condensate drain by removing
any foreign matter from pan. Flush pan and drain tube with clear
waler. ' ’ '

If drain twbe is restricted, it can generally be cleared by high-
pressure water, Cut plastic line and, work outside condensate pan
and away from coil to clean drain tube. N

CAUTION: Dg not use caustic houscheld drain cleaners
A\ | in the condensate pan ar near the coil. Drain cleaners can

quickly destroy a coil.

. BLOWER MOTOR AND WHEEL

Clean blower motor end wheel when cooling coil is cleaned.
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CAUTION: Disconnect slectrical power before remov-
ing any access panels,

A

To clean blower motor or Hlower wheel:
1. Remove blower access panel.

2, Remove motor Ieads from PCB. Note lead location for case
of reassembly.

3. Remove 2 outgide screws holding blower/motor sssembly
against blower-deck flange and slide assembly out of
catrinet,

4. Remove screw in strap halding motor capacitor to blower
housing and slide capacitor out from under strap. Remove
scréw with green wire from blower housing. Mark blower
wheel, motor, and motor support in relation to blower
housing before disassambly to ensure proper reassembly.
Note position of blades on wheel.

5. Loosen sotscrew holding blowear wheel onto motor shaft.

6. Remove 3 balts holding motor mount to blower housing 2nd
slide motor apd mount out of housing. Further disassembiy
should not be necessary as adeguate clearance is available.

7. Remove blower wheel from housing by removing cutoff
plate from blawer housing outlet. Note wheel aricntation
and cutoff location for reassembly. The blower motor and
wheel may be cleaned by vsing a vacuum with 8 soft-brush
attachment.

8. Remove grease with a mild solvent such as hot water and
detergent. Be careful not to disturb balance weaights (clips)
on blower-wheel vanes, Also, do not drop or bend wheel, as
balance will be affected,

To reassemble blower:

1. Place blower wheel back into housing. Be sure to position
eqrrectly for proper location.

2. Reassemble cutoff plate to housing using identified holes
from disassembly procedurs.

3. Position motor and mount in same position as when blower
housing was in unit. Secure motor mount on housing, using

removed bolts. Make sure mount or motor is grounded to.

blower lousing.

4. Locate blower wheel setscrew over flat on mator shaft.
Rotate wheel in housing. It should not rub housing and
should be centered in inlet opening. If not, loosen setscrew
and align as necessary.

3. Altach green wire to blower housing with screw.
6. Secure motor capacitor under strap and tighten strap screw.

7. 8lide blower assembly to blower deck. Be sure (once
blower is within the unit casing) to force blower assembly
toward control box while sliding assembly into wnit to
ensure that blower assembly engages deck properly.

8. Pasten blower assembly to deck with screws previously
removed.

9. Reconnect elecirical leads to PCB.

10. Reconnect electrical power to nnit and test fan for proper

Totation.

—18—
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FF1A/FFIB SERVICE AND TROUBLESHOOTING

WARNING: Bcfore installation or servicing system,
always turn off main power to system. There may be
mote than 1 disconnect switch. Totn off accessory heater
power if applicable. Electrical shock can cause personal
injury or death.

FiiN

l. FAN MOTOR

The motor is 2-speed direct drive. High-speed Iead is black,
low-speed lead is 1ed, and commen lead is violet. Be sure proper
blower speed has been selected. For units with elecirical heat,
low-speed tap can be used. For cooling, use high-speed tap.

The motor is turned on through 2 different routes: The first occurs
when thermostat calls for the fin In cooling, heat pump, or
fan-only mode, A 24-vac signal is sent to relay, causing relay to
close its normally-open contacts, turning fan on. The second
occurs when there is a call for electric heat. A 24-vac signal 13 sent
to heater sequencer, causing it to close, dirscting 230v through the
normally-closed contact of fan relay, tuming fan on. The fan
remains on until sequencer opens. Refer to FFLA/FF1B typical
wiring diagram shown in Fig, 16,

If motor does Tun, test motor for an open winding or a winding
shorted to motor case. If any 1 of the 2 is present, replace motor.
. ELECTRIC HEATER SERVICE

Service can be completed with heater in place. Shut off power
before servicing.

A. Limit Swhch

Maifunction prevenfs-heating element from coming on. Replace
switch if malfunction occurs,

B. Sequencer’

Malfunction causes heater not to come on or never shut off,
Replace sequencér.”

C. Trangformer

A 40-va transiprmer supplies 24-v power for control circuit.
Replace transformer if faulty.
NOTE: Transformer is fused. Do not short circnit.

D. Fan Relay

Malfunction cavses unit fan not to run or run continuously.
Replace relay,

ll. CLEANING OR REPLACGING REFRIGERANT FLOW-
CONTROL DEVICE

Refer to Fig. 13 and instructions given in Piston Body Cleaning or
Replacement section above,

IV. LIOUID TUBE STRAINER

The refrigerant flow-control device is protected by a wite mesh
strainer. It is located inside the 3/8-in. liquid tube at ficld braze
Joint next 1o flow-control device. Access to strainer is through field
braze joint.

V. SEQUENCE OF OPERATION
Refer to Fig. 16,
A. Condensing Unit

COCLING

When thermostat calls for cooling, the circuit between R and G is
complete and single-pole single-throw 1elay FR is energized. The
normelly-open contacts close cansing blower to operate, The
circuit berween R and Y is also complete. This completed circuit
causes contactor in outdoor unit to elose which starts compressor
and outdoor fan.
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SCHEMATIC DIAGRAM FOR 2, 8, & 5 KW HEATERS COMPONENT ARRANGEMENT
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' ARD BLUE TRANSFORMER PRIMARY LEADS.
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_________ 3. IF ANY OF THE ORIGINAL WIRE, AS
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Fig. 16—FF1A/FF1B Typical Unit Wiring Label

.
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HEATING

When thermostat calls for heating and FAN gwitch is set on
AUTO, the circuit between R and W is complete. The heater
sequence SEQ is epergized which closes contacts of relay, There
wiil be a time delay. This completed circuit energizes all heating
elements HTR. and blower motor.

B. Heat Pump

COOLING

On a call for cooling, the thermostat makes circuits R-0, R-Y, and
B-G. Circuit R-0 energizes reversing valve, switching it to cooling
position. Circnit R-Y energizes contactor starting outdoor fan
motor and comptessor, Circuit R-G enerpizes indoor unit blower
relay starting indoor blower motor. When thermostat is satisfiad,
its contacts open de-epergizing -contactor revetsing valve and
blower relay. This stops compressor and fan miétors.

HEATING

On a call for heating, the thermostat makes circuits B-Y and R-G.,
Circuit R-Y energizes contactor starting outdoor fan motor and
compressor. Circuit R-G energizes indoor blower relay starting
blower motor. Should temperature continue to fall, R-W cirenit js
made through second-stage room thermostat bulh: Circuit R-W
energizes a sequencer bringifig on supplemental electric heat.
When thermostat is satisfied, jts contacts open de-energizing
contactor and sequencer. All heaters and motors should stop.

VL. CARE AND MAINTENANCE
The minimum maintenance requirements for this equipment are ag
follows:
1. Inspect and clean or replace air filter cach month or as
required.
2, Inspect cooling coil, drain pan, and condensite drain each
eooling season for cleanliness. Clean as necessary.
3. Inspect blower rmotor and wheel for cleanliness each
heating and cooling season. Clean as necessary.

4, Inspect electrical connections for tightness and controls for
proper operation each heating and cooling season. Service
85 NGCLSSATY.

WARNING: As with sny mechanical equipment, per-
A | sonal injury can result from sharp metal edges, Be careful
when removing patts.

A.  Air Filter

To clean or replace air filter, grasp it at bottom and lift it out of
unit. Clean filter using cold water: Rinse ¢lean and let dry. Diling
or coating of filter is pot required. To replace, stand filter in rack
with binding facing coil, Press top edge under access panel.
NOTE: Steel rods in filter prevent it from being pulled into coil.
Retain these rods and reinstall 2fter cleaning or befors replacement
if new filter is used.

A\ | CAUTION: Never operate tpit without a filter,

B. Cooling Cail, Drain Pan, and Condensate Drain

The cooling eoil is casily cleaned when it i dry. Inspect coil and
elean (if necessary) before esch cooling season. To check or clean
cooling coil, remove blower/heater access panel to gain full aceess
to cooling coil. If cojl is coated with dirt or lint, vacuum with a soft
brush attachment.

Be careful not to bend coil fins. If coil is coated with il or grease,
clean it with a mild detergent-and-water solution. Rinse coil with
clear water. Be careful not to splash water onto insulation.
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Inspect drain pan and condensete drajn at same time cooling coil
is checked. Clean drain pan and condensate drain by removing any
foreign matter from pan. Flush pan and drain tube with clear water.

If drain tube is restricted; it can generally be cleared by high-
pressute water, Cat plastic line and work outside condensate pen
and away from coil to clear drajn tube.

NOTE: There MUST be a trap in condensate line. Trap must be
at least 3-in. deep, not higher than the bottom of unit condenzate
drain opening, and pitched downward to 2i1 open drain or sump.

CAUTION: Do not use caustic househald drain cleaners
A | in condensate pan or near coal, Drein cleaners can quickly
destroy coils,

C. Blower Motor and Wheel
Clean blower motor and"wheel when cooling coil is cleaned.
To clean or serviee wheel or motor, proceed as follows:

1. Pull unit disconnect (when used) and remove blower access
panel.

2, Disconnect thotor electrical leads from control box and
capacitor. Mark location of wires for reassembly.

3. Remove 3 bolts helding motor mount to blower housing
while supporting motor shell with hand.

4. Pnll mator inlet ring and blower wheel assembly out of
blower housing.

5. With, blower wheel, inlet ring, and motor mount still
attached to motor, place motor on flat, horizontal surface,
shaft up. Mark position of wheel on mator shaft for
masserhb]y.

6. Loosen blowsr wheel setscrew and remove blower whee]
from motor shaft.

NOTE: Further disassembly of motor and mount is not necessary
as-adeqnate clearinee is available to clean motor.

7. Clean blower motor and wheel using a vacawm with a soft
brush attachment. Remove grease with a mild solvent such
a5 hot water and detergent. Be careful not to disturk balance
weights (clips} on blower wheel vanes. Do not drop or bend
wheel as balance will be affected.

To reassemble unit, proceed az follows:

1. Place motor with mount attached on flat, horizontal surface
with shaft up. '

2. Setinlet ring oo top of motor mount grommiets. Center inlet.

ring flush on all 3 grommets,

3. Slide blower wheel onto motor shaft with setscrew upward
and aligned with shaft flat portion. Verticaily position
wheel along shatt to position marked during disassembly.

MOTE: Tf previous shaft was not matked or if replacing previons
motor, set blower wheel position by sliding blower wheel along
motor shaft to 1-1/8 in. above rubber grommets. (See Fig, 17.)

4. Hold blower wheel in place and carefully tighten setscrew,

5. Position motor and blower wheel assembly to blower
housing as originally oriented.

6. Semire motor mount to blower housing using bolts previ-
ously removed.

7. Attach green wire to blower housing with screw.
8. Connect electrical and capacitor lsads to original terminals.
9. Replacs blower access door and tighten all 4 serews,

10. Reinsert disconnect pullont only after biower access door is
secured. Test blower for proper operation.

»
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FD3A SERVICE AND TROUBLESHOQOTING

WARNING: Before installation or servicing system,
always turn off main pewer {0 system. There may ‘be
more than 1 disconnect switch! Turn off accessory heater
power if applicable, Electrical Ksht:n:,k can cause personal
injury or death,

- L. FAN MOTOR

The motor is 2-speed direet drive. High-speed lead is black,
low-speed lead is red, and common Izad is yellow,

NOTE: Unused fan speed leads must be tapped off to prevent
direct short to cabinet surface.

The rmotor is turned on through 2 different routes. The first occurs

‘when thermostat calls for the fan in cooling, heat pump, or

fan-cnly mode. A 24-vac signal is sent to relay, causing relay to
cloge its nommally-open contacts, turning fam on. The second
oceurs when there is a call for electric heat. A 24-vac signal is sent
to heater sequencer, causing it to close, directing 230v through the
normally-closed contact Df fan 1elay, turning fae on. The fan
remains on until anunncer opens Refer to FI)3A typical wiring

diagram shown in Fig. 18.

Il. ELECTRIC HEATER SERVICE

Service can be completed with heater in place. Shut ‘oﬂ“ power
before servicing.

A. Limit Switch

Malfunetion prevents heating element from coming on. Replace
switch if malfunction cceurs. :

B. Sequencer

Malfunction causes heater not to come on or never shut off.
Replace sequencer.

GC. Transformer

A G0-va transformer suppliss 24-v power for control circuit.
Replace transformer if faulty. -

NOTE: Transformer is fused. Do not short circuit.

21

D. Fan Relay

Malfunction causcs wnit fan mot to run or run continuously.
Replace relay. .

E. Heaatar Ramoval

Disconnect wiring, remove 2 sheet metal screws, and pull heater
out through open hinged necess panel. ‘When replacing heater,

- gosure orientetion of heater element is same as when removed.

1] ’CLEANING OR REPLACING REFRIGERANT FLOW-
CONTROL DEVICE

1. Pump down outdoor wmit. Close service valves at outdoor
umit. '

CAUTION: Damage may occur to the soroll compressor
if operated at a negative suction pressure during a system

pumpderen,

A

2. Bleed and (if possible) recover remaining refrigerant from
tubing andl coil throngh gage port on vapor-tube service
valve.

3. Disconnect liquid refrigerant tube from refrigerant flow-

control device. Refer to Fig, 19.

4, Remove refrigerant flow-control device piston retainer.
Avoid demaging O-ring or machined surfaces on piston,
bore, and retainer,

5. Using small wite with a hook on end of it, remove piston
from teftigerant flow-control device bedy.

CAUTION: When cleaning piston orifice, be careful not
ta seratch or enlarge opening as this will affect operation.
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Flg. 19—Refrigerant Fiow-Control Device
(For FD3A and FG3A)

CAUTION: Use a backup wrench and do pot over-
tighten as deformation of refrigerant flow-contral deyice

A body will gceur, cavsing piston to Jodge in o pertially
open or closed position. '

6. Install new or cieaned pIStD'ﬂ in refrigerant flow- c:ontml
device body. :

7. Install new retainer (because of probable damage which
occurred in initial removal).

8, Reconnect refrigerant tube to refrigerant flow-control de-
vice,

9. Pressurize tubing and coil, then ledk-check

10. Evacuate tubing and coil as necessary.

- IW. LIQUID TUBE STRAINER

The refrigerant fow-contiol de}gj;::, Js. protected on indoor coil by
a wire mesh strainer. If struiner becomes plugged:

1. Complete items 1 end 2 under Cleaning or Replacing
Refrigerant Flow-Control Device section.

2. Loosen flare fitting joint connecting refrigerant flow-
control deviee to coil ligeid refrigesant tube,

3. Remove sheet metal screw helding bracket clip in place.
Screw iz located between coil and refrigerant flow-conirol

deviee,
4. Pull bracket clip out.
3. Remove refrigerant flow-control device assembly.

6. Pull strainer out of coil liquid refrigerant tube and replace
with new strainer.

V. CARE AND MAINTENANCE

WARNING: Hinged access panel contains electrical
A components and is heavy. Support panel ‘when lowering
to clean unft to avoid gérsonal injury.

WARNING: Disconneet afecirical powsr to all circuits
A | before servicing unit. Failure to do so may result in|
personal injury from electrical shock or moving:parts.

WARNING: As with any mechanical equipment, per-
A somal injury can result from sharp metal edges. Be careful
when removing parts. ‘

The minimum maintenance requirements for this equipment ars as
follows:
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1. Inspect and clean or replace ficld-supplied zir filter each
month or &8 required.

2. Tnspect cooling cotl, drain pan, and condensate drain each
cooling season for cleanliness, Clean as mecessary. (To bhe
performed by trained personnel.)

3. Inspect blower motor and wheel for cleanliness cach
heating and cooling season. Clean as necessary.

4, Inspect clectrical connections for tightness and controls for
propet operation each heating end cooling season. Service
85 necessary.

NOTE: Never operate without a filter or with hinged access doar
open. Darmage to blower motor may result.
A. Cooling Coll, Draln Pan, and Condensate Drain

Remember to disconneet electrical power before opening hinged
access panel,

The coaling coil is easily cleansd when dry. Inspect coil and clean
(if necessary) before each cooling season. If coil inlet face is
coated with dirt or lint, vacoum with a soft brush attachment.
Be careful not to bend eoil fins. If coil is coated with oil or grease,
clean it with a mild detergent-and-hot water solution. Rinse coil
with elear water. Be careful not to splash water onto insulation.
Inspectedrain pan and condensate drain at seme time .cooling coil
is checked. Clean drain pan and condensate drain by Temoving any
farcign matter from pan, Flush pun and drain tube with clear water.
Clear drain line ifsrestricted.

NOTE: There MUST be & trap in condensate line. Trap must be
at least 3-in..deep, not higher than the bottom of unit condensate
drain opening, and pitched downward to an apen drain or sump.
E. Blower Motor and Wheel

Clean blower motor and wheel when cooling coil is cleaned,
Lubmcata ‘motor every 5 years if motor is used on. intermittent
operation (thermostat FAN switch at AUTO positior), or every 2
years if mator is in continuous operation (thermostat FAN swatch
at ON position). Remove motor 1o lubricate, Put approximately 8
drops of SAE 10 nondetergent oil in eack oil hole, Do not éveroil
motor, Plug hole se.cure]y so that oil does not drip whc.n hinged
access pansl i Iowered'td opén posxtmn

Blower motor and whesl may be cleanad using a vacuum with a
soft brush attachment, Rémove grease with a mild solvent suéh as
hot water and detergent. Be careful not to disturb balance weights
{clips) on blower wheel vanes. Do not drop or bend wheel as
balance will be affected.

FG3A SEHVICE AND THDUBLESHDDTING
l. SERVICE

A. Motor

Ball beering oilers are provided on blower motor. Use electric
motor ofl or BAE"10 of 20 nondetergent oil. Check motor mount
bracket and base bolts T]ghtnu as reqnired.

B. Blower : ,

Check ball bearings for wear. Ball baarmgs are self-aligning and
greace packed. Replace as required. Check thrust collars for end
play and alignment of wheel. Check blades for accumulation of
dirt. Clean as required. Check mounting brackets, base bolts, and
isolation material.

See Fig. 20 for diagram of internal wiring for blower coil
assembly. Control box (standard 4-in. junction box) is mounted o
refrigerant connection side of unit. All leads pass through strain
relief where they enter control box. Wiring inside cabinet is
located so it does not come in contact with moving parts or sharp
edges,

C. Pulley and Belts

Check belt tension and pulley alignment. (See Fig. 21.) Belt
tension is adjusted by motor tailpiccs bolt. A deflection of about
3/4 in. to 1 in. per foot of span should be obtained by pressing belt

1
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Fig. 20—WIring Schematlc

firmly. Lock adjusting bolt in position after adjustment is made.
Align pulley grooves by Incating motar pulley an motor shaft or by
moving entire motor along motor mounting bracket. Adjust blower
speed by loosening setscrew in outer (moveable) pulley face and
turning this face (half or full turns) so that adjusting sctscrew is
positioned precisely over the flat on pulley hub. Speed is reduced
by adjusting pulley faces so they are further apart; speed is
increagsed with faces cloger together. Cheek pulley setscrews and
bolts,

MUST BE
FARALLEL
FOR PROPER
ALIGNMENT

BELT ADJUSTMENT

PULLEY ALIGNMENT

Ag1150
Fig. 21—~Checking Puliey Alignment and Tightness

D. Cleaning or Replacing Refrigerant FIuw-Gontrol
Device

Refer to Fig. 19 and instructions given in FD3A Service and
Troubleshooting section above,

IIl. MAINTENANCE

WARNING: Disconnect electrical power to all circuits
A\ | before servicing unit. Failure to do s0 may result in
personal injury from electrical shock or moving parts.

WARNING: As with zny mechanical equipment, per-

when removing parts.

A. Return-Air Fliter

To clean or replace air filter, remove screws and filter access door,
Slide out filter, For washable type filters, clean with hot soapy
water, Rinse clean and let dry.

New filters are available from a local distributer. Place filter in slot
with filter arrow facing-direction of airflow. Replace filter access
doors with screws previously temoved.

CAUTION: Never operate unit without a filter or with
A filter access door removed, Damage to hlower motor may
result.

A\ | sonal i injury can result from sharp metal edges. Be caretul
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B. GCoil, Drain Pan, and Condensate Draln

i\ | GAUTION: Disconnect electtical power before remov-
ing any access panels or electrical shock may result,

The coil 15 eesily cleaned when dry. To check or clean coil, remove
coll access panel. If coil is coated with dirt or lint, vacuum with a
soft brush attachment.

Be careful not to bend fins. If coil is coated-with oil or grease, it
may be cleaned with mild detergent and water solution. Rinse caoil
with clean water. Be earsful not to splash water on insulation or
filter.

Check drain pan and condensate. drain at same time ccmhng cail is
checked. Clean drain pan and condensate drain by removing any
foreign matter from pan, Check for mst and holes. Flush pan and
drain tube. with clear water. If drain is restricted, clean with
high-pressure water. If this does not work, use a plumber’s smake
or similar probe device, Repitch drain pan to promote proper
drainage.

FA4A, FB4A, AND FC4B SMART HEAT CIRCUIT BOARD
FUNCTION AND TROUBLESHOOTING

. PCB COMPONENT LAYOUT, DESCRIPTION, AND
FUNCTION
NOTE: All voltages are AC unless otherwise specified.

1. The low-voltage termina! board is used to connect indoor

thermostat to low, 24-v side of transformer and to serve as
& junction between indoor thermostat and outdoor section.

a. R termipal is used to connect secondary side of trans-
former to thermostat and outdoor nnit. R iz fusad.

b, © termpnal 15 used to connect trapsformer secondary
common for thermostat and outdoot unit.

¢, Y terminal provides input signal from thermostat signal-
ing heat pumnp operatia;‘n

d. G termingl pmv:des Input mgnal from thermosmt gignal-
ing contifudus fan” opem‘tzm

e O terminai pmwdcs input and junction terminal for
reversing valve signal,

f. W2I} terminal provides mput from outdoor unit (heat
pump} signaling conirol board that heat pump is in
defrost.

g. W2T terminal provides input from thermeostat signaling
for supplemental or emergency heat,

b. ‘W3 terminal provides input from outdoar thermostat. -

‘W3 and ‘W2T are factory connected by JW1. This input
iz used only if an outdoor thermostat is required by local

codes.

8

1Y, terminal provides output from coatrol boatrd to

energize outdoor unit (heat putnp) contactor.

2. Jumper wires (TW1 and TW2). (See Fig. 22.)

a. TW1 connects W2T to W3 to limit staging of electric
heat with use of an outddor thermostat. See Table 7 for
staging, Smart Heat PCB controls staging to the extent
that this feature ig unnecessary upless required by Jocal
codes or regulations,

b. Cufting JW2 sets Smart Heat PCE in efficiency mode.
With TW2 cut, thers is no loss of performancs due to
reduced indoor blower speed when heat pump is oper-
ating near belance point. This jumper may need to be cot
if selected cooling fan speed is the same as required
minimum motor LO speed tap selection, With TW2 cut,
fan terminal LO becomes 2 dummy terminal,
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3. A fuse 15 used to protect Jow-voltage transformer and FCE.-

4, AUX+ and AUX- are connections ‘for-airr-vcund'itiﬂning
accessories (EAC, humidifier, efc.).

5. F1, F2, HI, and LO are connections for indoor fan.

6. The D-pin receptacle connects heater package wiring har-
Ness.

7. SEC1 and SEC2 are used to connect secondary side of
transformer to PCB. SEC1 iz connecied to eqmpment
ground,

li. UNIT FUNCTIONS

A. Transformer

NOTE: Terminals T1, T2 (if used), and T3 are wired to }?Iimﬂlz}'
or high side of 'I‘.Ta'J'ISfD[TﬂBl' The 298—\«' terminal for blue wite 1f
transformer Hag- pnma.ry leads) is ‘néed on T3 for 2085 apphca

-

. tons. The 230-v terminal (br réd wite) is e on 3 "for 230V

applications. T2 is a dummy te.rmmal L

B. Electric Heat _ e |
NOTE: When troubleshooting clements, position themnostat 10
emergency heat. Wait approximately 12 minutes for all elements to
COomE on, ‘
1. When thermostat calls for electric heat, a 24-v mgnal is sent
to PCE through W2T. The PCB energizes first stage of
electric heat.

Fig }.'!EmSmﬂH;HBBT Printed-Circuit Board (PCB)

ARZ1ZT

2. The first 2 stages come on if W2T and Y are energized at
the game time. After each 10 minutes W2T is epergized,
another stage of electric heat is encigized.

3. As W2T is de-energized, electric heat. stages down m 8
minute steps with the exception of first step. The first step
will be on only half as long as-it was prior 1o W2T
de-energizing. - L

4. When W2T is enarglzed by ltself TW1 is cat, and an
outdoor thermostat is used and is open, Staging is limited as
in Table 7. | -

5, When-both W3 and W2T are ensroized without JW1 being
cut'or with outdoor thermostat closed, system operation
stages: Heat up to maximnm level if signal is energized for

*+ proper amount of time,

§. If-aiily"W3 ig energized, thege is no effect on PCE. No heat

iSenergized..

G eshones .

‘Tc.rm;ma 5 AU.X+ and AUX- dre enerfgized with 24 vde when fan

is energlzed The accessory kit KFAIRO101IACR is wsed to

connect “gi BAC or' humidifier.

NOTE: Loads cannot be connected directly to AUX+ and AUX-.

Usa the spﬂmflad kit only.

D. Blower

1. Blower On Delay —To optimize comfort, there is a 30-sec
blower on delay in heat pump heatmg mode only.

TABLE 7—ELEC-THIG HEATER STAGE LIMITING

STAGES (KW OPERATING)
HEATER PART NO. WET Only (JW1 cut) WET and W3
Heater Stage 1 2 a3 4
KFAEH2201H10 10 kw Non-Fused ) g 9 g
KFAEM2301H15 15 kw Fuszed 3 8 11 15
KFAEH240TH20 20 kw Fused 5 10 15 20

—25—



4U6/14/2008/THT 03:50 P UTC TECH PUB

2. Blower Off Delay— Smart Heat control vses a 60-zcc off
blower delay, as opposed to the standard 90-sec delay.

Il. SMART HEAT QPERATION
A. Cooling

The Smart Heat option controls cooling mode in same marner ag
conventional heat pumps are controlled. The fan has a 90-sec delay
offfon eycle down,

B. Heat Pump Heating

The Smart Heat option does not control heating in the conventional
meathod. The PCB energizes compressor 30 sec before indoor fan
is energized. This allows indoor cml to heat up ahmlnatlng
cold-blow on start-up.

The electric heat is staged-on to allow continuous operation of heat
pump and efectric resistance heat below balance point (below point
where heat pump cannot maintain dwelling temperaturs without
supplemental heat) independent of outdoor thermostats.
Although PCR has provisions for an outdoor thermostat, it is not
needed for staping. On cycle down, indoor fan remaing on 60 sec
ta recgver heat stored in indoor coil,

C. Defrost _ .
The Smart Heat PCB stages the cotrect amount of supplemental
heat during defrast. If tao much heat 15 added, system stays in
defrost for completion of defrost cycle even though thermostat is
satisfied. On next cycle, 1 less element is energized doring next
defrost perlod.

NOTE: H 24.v power from thermostat is intermupted while unit is
in defrost mode, the defanlt cycle will be completed before unit
shuts down.

D. Troubleshooting Printed-Clrcult Board

(Dlagnostic LED)

The PCE of Smart Heat option heater package contains a micro-
processor which controls fan operation, fan speed, outdoor uni,
and heater elements. For troubleshooting, a service LED indicates
condition of PCE, See Table 8 for LED flash eodes,

TABLE 8—LED CODES FOR SMART HEAT PCB

FLASH CONDITIGN | INPUT SIGNALS |SYSTEM OPERATION

- MNo Power or
No Light/Flash - Board Fallure
Staady Light T Baard Failure
Stand By Condition
Sleady Flash - or an Only
Heat Purnp Only
1 Flagh ¥ anly (parsting
5 Flashes Y andjor WT Heat Pump Plus

1 Sequancar

Heat Fump Flus

3 Flashes Y andfor W2T 5 Saquancers
P PV M Heat Pump Plus

4 Flashes Y and/or WaT 3 Sequencers

5 Flazhes Y, 0 Cool Mode

6 Flaghes Y, W2D, andfor W2T Defrost Mode

7 Flashes WaT Emargency Heat Made

IV. ELECTRICAL OPERATING SEQUENCES AND
TROUBLESHOOTING

NOTE: Refer to Table 9 for proper input and output voltages.

A. Ready-To-Start

In ready-to-stast (standby) mode, LED on board indicates a steady
flash,

In this mode, 24-v power should be available at control’s low
voltage terminal sirip terminals R and C. If 24v is not present
across R and C, check the following:
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+ Is low-voltage fuse on control board good?
= Arte line voltage fuses FUL and FU2 good?

* Iz LED on control on steadily or not on at all? Both of these
indications signal a possible board failure.

* Is 208/230-v power available io control across pins 7 and 9
of 9-pin connector? Is conpection to board tight?

B. Contlnuous Fan

On a call for continuous fan, thermostat provides a 24-v input
signal to & terminal on low-veltage terminal strip. Sensing this
signgl, the microprocessor energizes a relay on control to provide
power to high-speed winding of fan motor, at 1. The fan continues
to run until fan switch on thermostat is tumed off.

During continuous fan operation with no call for heating or

cooling, LED indicates a steady flash, the same indication seen

when system is in standby,
The call for continuous fan operation signal can be checked by
placing voltmeter leads across terminals G and C of control’s
low-voltage terminal strip. If 24v 15 not seen across these termi-
nals, check for the following:

+ Ts 24v ayailable across B oand C? If not, tefer to Ready-To-

Start sectlon for items to check if 24v is ot available.

ol { thermnstat fiinction switch set for continuous operation?

Confirm fan cperation. Voltage to operate fan can be confirmed by

placing voltmeter leads across terminals F1 and HI on control. The
reading should be 208/230v: If 208/230v is not observed, check the

following: .
= Is 208/230v available at pins 7 and & of 9-pin connector? Is
connection to board tight?
* Are line voltage fuses FUI and FU2 good?
If 208/230v is available across terminals F1 and HI and fan does
not operate, check the following:
* Is fan motor capacitor goed?

= Is blower wheel jammed or Ioose? Are there any other
mechanics] problems preventing fan operation?

C. Cooling

On & call for cooling, room thermostat provides input signals to
control board at terminals Y and O.'The O signal is slso available
to heat pump to energize reversing valve.

When it receives both these signals, the microprocessor responds
by providing a 24-v ontput signal at the Y terminal. This output
signal epnergizes contactor in heat pump and starts compressor.
Thers is a 3 to 5 see delay in output of ¥, signal.

At the same time, control energizes fan coil’s fan motor on high
speed through terminals Fl and HI. The LED Indicator on control
signals 5 flashes, mdlcatmg cooling operation.

The call for cooling signals can be confirmed by placing voltmeter

" leads across low-voltage terminals Y, Q, Y, and C. The reading

should be 24v. If 24v is not available, check the following:

* Is 24v available across R and C? Scc Ready-To-Start section
for items to check if 24v is not available.
* I thermostat function switch set in COOL position with
thermostat calling for cooling?
Assuming heat pump has power and is adequately charged, it
should be running at this time in cooling mode, Indoor fan should
also be running at this time. I indoor fan is not running, refer to
Continuous Fan section for items to check.

D. Heating (Compressor Only)

On a call for heat, room thermostat provides zn input signal to
control board at tertninal Y. This signal causes the microprocessor
to provide a 24.v output signal at terminal Y, to energize contactor
in heat pump. There is a 3 to 5 sec delay in output of Y, signal.

&
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TABLE 8—TROUBLESHOOTING VOLTAGE READINGS AND TEST POINTS

INPUT VOLTAGES

LOCATION NDFIMAL READING PURPOSE
L1 and L2 208/230 vac Main pewer supply Input.do fen coil. -
L3 and L4 208/230 vac Powar o alectrm heaters : ‘
9-pin connactor o ‘
2 and 9 208/230 vac ‘Fower to smart control
T1 and T3 208/230 vac Power to transformer .
SECT and SEC2 24 var " Power from transformer secondary
Rand C ' 24 vac ‘Pawet from transformer sacondary
Gand & 24 vao Gall for continusus fan slgnal from room thermaostat
Yand C 24 vac Call for heat/coal signal from room thermostat

Signal to energize reversing valve from room thermostet (cooling). Also presant
Cand C 24 vac during defrogt,
W2T and C 24 vag - Cdll for efectric haat from rogm thermostst
WaD and ¢ . Padvac Defrost nitlation signal-from heat pump
OUTPUT VOLTAGES
LOCATION HORMAL READING ‘ s ¢ .PURPOSE

Hiand F1 208/230 vac Power to blawar motor (high speed)

LG and F1 20p8/230 vag Power to blower motor_{low spead)

Y, and C w 24 vac Power to eneriize tentadtor in heat pump (heat and coo! modes)
""*9-pin connactor 24 vde Power to anerglze SEQ 1

1and 4 NOTE: Sequencers use DG valtage

g-plt connector

2 and 4 24 vdc Fower to anarglza SEQ 2

g-g:;innnectur 24 vdo Power to energize 5EQ 3

vac—volts AC
vdoe—volts DC

Thirty sec after Y is energized, control energizes fan motor. It may
run on high or low speed, depending on its operation in previous
cycle.
Compressor operation in current cycle is monjtored by the smart
control to determine whether a fan speed change is required for
enhaneed indoor eomfort. The LED indicator on control signals 1
flash, indicating compressor operation only with no electric heat.
The call for heat signals can be confirmed by placing voltmater
leads across-low-voltage terminals Y, Y,, and C The readings
should be 2dv.'H 24v is not available, eheck the following:
* Is 24v available across B and' C? Sex Ready-To-Start section
Tor Hems fo chedk if 24v js not available.
* Is themmostat function switch set in HEAT position with
thermostat ealling for heat?
Assuming hedt pump has power and iz adequately charged, it
shouid be running at this tiste in herting mode. Indoor fan should

Contimuons Fan section for-items to check. When room thermostat
is satisfied, indoor fan contipues to run an additional 60 sec to
recover heat remaining in indoor coil

E. Heating (Compressor and Electric Heat)

If heat pump sjone cannot satisfy heat requirements of structure,
rootn thermestat calls for additiona] heat by way of an input to W2
terminal of control. When this occurs, contral beging sequencing
on electric heaters by energizing the first ssquencer. Indoor fan
should be running at this time.

H room temperature requirements cannot be met, additional stages
of electric heat are snergized throngh the other 2 sequencers, at 2.
The logic of control determines how much and how soon these
additional stages are bronght on. By observing LED status light,
the number of operating stages of electrie heat can be determined.
The control slso varies indoor fan speed depending on number of
energized stages of heat. In general, the morc stages of electric
heat, the higher the fan speed.

. &lsa be running at thig time. If indoor fan is not tutming, refer to
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There is no hard and fast rule for determining exactly when stages
will be energized since microprocessor in the smart control

constantly momitors duration of previous heating cycle, setting of

toom thermostat, and number of stages of heat needed in previous
cycle to satisfy room thermostat. Rather than try to determine what
should be operating when, service technicians should check 1ED
statug light to ses how many stages of cloctric heat are energized
at & given time and confirm operation of sequemeer using a
voltmeter. If a quick check of all stages js desired, set room
thermostat as high as it will go, With a constant signal on W2T
terminal, sequencers energize every 10 minutes until all heaters are
ofL

The previous paragraphs described how to' check for Jow-voltage
inputs to control by placing voltmeter l=ads across low-voltage
terminal strip and checking for 24v. The call for electtic heat can
be confimed by placing voltmeter leads across W2T and C.

To check for operation of sequemcers, check directly across
appropriate sequencer coil for 24 volts DC,

NOTE: ANl sequencer coils are powered by 24 volts DC, This
voltage 15 generated internally by the smart control,

In this example, sequencer 1 is being checked, The procedure is
the same for all other sequencers. If 24 volts DC is not observed,
check the following;

* Is room thermostat calling for electric heat? This can be
confirmed by checking for 24 volts AC hetween low-voltage
terminal strip terminals W2T apd C.

* Is 1LED flashing appropriste code for number of sequencers
energized? In this example, 2 flashes should be visible,
indicating 1 sequencer is enetgized. Indicator tells how many
sequencers are energized, but does not tell which ones are.

* Is 9-pin connector for heater package tightly secured to
control board?
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F. Checking Sequencer Operatlon

To check for operation of power circuit of sequencer, place
voltmeter leads across sequencer terminal 1 of sequepcer 1 and
terminal 4 of limit switeh 3. The reading should be 208/230v, and
heater should be energized.

If 208/230v is not observed at terminals specified, check the
following:

« Are fuses FU3 and FU4 good?

i Ig limit switch 183 open? If so, check fan coil air filter or air
distribution system for blocking or restriction that might
reduce airflow and canse limit switch to open.

Operation of heaters can be confirmed further by using a clamp-on
ammeter in circuit shown to verify cuerent is flowing through
heaters, Amperape readings will depend on size of heater. The
procedure for checking other sequencers in system is identical to
that just described.

G. Emergency Heat

Emergency heat mode requires that room thermostat be placed in
EMERGENCY HEAT position. This locks. out and prevents
operation of heat pump outdoor unit, In this mode, heat is provided
exchgively by electrical heaters in fan goil.

In this mode, room thermostat, at 1, prqvi&us‘ an emergency beat |

input signal to smart edntrol at terminal WZ2T. If jumper TW1, at 2,
has pot been &ut and an outdoor thermestat installed to control

electric heat stages, that:same input signal is applied to terminal-:

W3, For this example, 2ssume that jumper JW1 has not been cut.

Eventually, the totgl number of heaters is cycied on. In emergency
heat mode, LED indicator signals 7 flashes.

The amount of smergency heat available depends on whether

jumper TW1 is cut-and the number of hcatinlg' elements. Table 10-

iltustrates results under various conditions. The heaters cycle on
every 5 minntes until maximum level is reached.

FAL No. 317 240 5662 P. 028

TABLE 10—EFFECT OF JW1 ON EMERGENCY HEAT

JWA cut*

4 glemants 3 elemants
50% 66.7%
JWH nhot cut
4 glaments 3 elements

"100% 100%

* Outdoor thermostat opens

With JW1 cut, an-outdoor thermostat (if closed) could cycle on
additional heaters and system would perform as if JTW1 was not
cut. In effect, closed outdpor thermostat replaces cut jumper,

H. Defrost

In defrogt mode, LED indicatdr signals 6 flashes. Defrost is
initiated by heat pump and is signalled to smart cantrol by an input
to W2D terminal. During d=frost, outdoor unit switches to cooling
maode, making it necessary to cycle on électric heaters to temper
indoor ait.

If cloctric heaters were not energized prior to defrost, smart control
energizes -sufficient elements to temper air. If heaters were
enesgized priorto defrost, additional heaters may or may not be
cycled on to provide additional heat.

h:f:‘l&fm_stinitiaticn stgnal can be confirmed by attaching voltmeter
loads abross low-voltage terminals W2D and C. H 24v iz not
observed, check the following:

+ I 24v available actoss R and C? See Ready-To-Start section
_ for ftems to check if 24v is not available.

» Is there continuity in thermostat leads between heat pump
and smart control?

« It defrost control in heat pump operaiing properly?
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4 ‘THIS GOMPARTMENT MUST BE CLOSED EXCEPT FOR SERVICING CAUTION:
NOT SUITASLE FOR USE ON SYSTEMS EXGEEDING
8LOWER MOTOR 150v TO GROUND
S ROTATIGHN ATTENTION:
' NE GONVIENT EAS AUX INSTALLATIONS DE PLUS DE 150
. ‘ ¥ ALA TERRE
(C_SCHEMATICDIAGRAM ) {_COMPONENT ARRANGEMENT )
. FIELD FOWER WIRING BISCGONNECT PER NEG
o A (“““‘a G i”"“)
1
E SEENGTE f1 = @ * @
‘ 4 SEQ3 H:LK . ™ - 3 .
4 1 -
)
= BED 1 . e .
SYSTEM TRANSFORMER: 4D.0VA oM

FAN COILHEATER: 28.3VA . .
REMAINING VA AVAILABLE: 13.7VA  REL 3 5L
g

*OEOS v

" FAN MOTOR THEAMALLY PROTECTED

—==dJ G|

I
] oY\
EERER |-
i 1 f N S
Tl | =t o=kl 7o\ LED FLASH CODES
SEE NOTE 2, - —f A NDLIGHT ORFLASH| o0 PO R
BAN ; x : : : x I’ [
oTEa] CRNAELGND Q000,067 7\ v L P
1. USE GOFFER WIRE [75°G MIN} ONLY BETWEEN INDQOR THEAMCSTAT STEA BOAR
DISCONNECT SWITCH AND LINIT. SEE NOTES #2, A7,AND 88 STEADY FLASH ETAND BY CONDITICN
2. CONNECT LOW VOLTAGE WIRING A3 SHOWN (2AVAC). ‘ LEGEND A EAN ONLY
3. GONNEGT TRANSFORMER PRIMARY TO THE PROPER —EEGENL + FLASH Sﬁﬂ ggg%esg
VOLTAGE TERMINAL '
4. TO BE WRED IN ACGORDANCE WITH NEC ANDLOCAL CODES,| S oA teiR LD BIAGNGETICUGHT O oo HEAT PLMP PLUS
5. IFANY OF THE ORIGINAL WIRE, AS SUFPUED, MUST BE A L oW VOLT FLBE LvTB  LOW VOLT TERM BAC 1 SEQUEMNGER
REPLACED, USE THE SAME OR FQUIVALENT TYPE WIRE. SEQ  SEGUENCER 3 FLASHES HEAT PUMP PLUS
8. REPLACE LOW VOLTAGE FLISEWITH NO GREATER THAN P FANMOTOR TRAN  TRANGFORMER 2 SEQUENCERS
£ AMP FUSE. GND - EQUIPMENT GROUND + FLASHES NEAT FLMP PLOS
7. REFER TO THEAMOSTAT INSTRUCTIONS FOR"E* JUMFER HPLY ~HEAT PUMPLOWVOLT ~ XFORM FCBTRAN TERMINALE 3 SEQUENCERS
INSTALLATION. HTR  HEATZR m— = FELDLOWVOLTAGE o
6. DO NDT GONNECT THERMCSTAT 'E" TO PCB ™WaF. L5 LIMIT8WITGH ~— HPLY LEADS 5 PLASHES GO MODE
MINIMUNM MOTOR LD SPEED TAP SELEGTION 'D MARKED TERMINAL & FLASHES DEFROST MODE
FAN COIL 512E [0ac]0aa |oas|nag (042 [a4aten lo7o Iaa29e4.101 =1 PCB JUMPER (W) ——— TR TR
\ MOTOR SFEER AT 20 KW}MEDIMED LG [LO LD (Lo [LO | LD REV. B &  UNMARKED TERMINAL MODE )

Asataz
Fig. 23—Smart Heat Typical Wirlng Diagram (Motor Speed at 20kw Shown)

—_20__
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SERVICE TRAINING

- Packaged Service Training programs are an excellent way to increase your
knowledge of the equipment discussed in this manual, including:
« Unit Famiiiarization » Maintenance
» Installation Overview « Operaling Sequence
A large selection of product, theory, and skills programs is available, using popular
video-based formats and materials. Al include video and/or slides, pius companion
book. -

Classroom $ervice Training plus “hands-on" the products in ourfabs can mean  «.
increased confidence that really pays dividends in faster troubleshoeting, fewer c
callbacks. Course descriptions and schedules are in our catalog.

" .CALL FOR FREE CATALOG 1:800-962:0212
oo : e Ty

[ ] Packaged Service Training [J]--Classrddfﬁ':S,éﬁﬁoé Training
o . AB4328

1935 BDP Co, + F,0. Box 70 = Indianapolis, N 26206 Printag In U.3.A. — 30— 14072 Catalog Ma. 82-33FA41E



