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Section IV: Ductwork and connections

Air supply and return may be handled in one of several ways best
suited to the installation. Upflow, horizontal or downflow applications
may be used.

The vast majority of problems encountered with heating and cooling
systems can be linked to incorrectly designed or installed duct systems.
It is therefore highly important to the success of an installation that the
duct system be correctly designed and installed.

When installing a central air return grille in or near the living space,
design the ductwork so that the grille is not in direct line with the open-
ing in the unit. One or two elbows and acoustical duct liner ensure a qui-
eter system. For operation where the return air duct is short or where
sound may be a problem, use acoustical duct liner inside the duct. Use
flexible duct connectors to minimize the transmission of vibration and
noise into the conditioned space.

AWARNING

Do not bring in return air from a location which could introduce haz-
ardous substances into the airflow.

Use 1/2 in. screws to connect ductwork to the cabinet. If pilot holes
are drilled, drill only through the field duct and the unit flange.

Insulation of ductwork is imperative where it runs through an unheated
space during the heating season or through an uncooled space during
the cooling season. Use a vapor barrier to prevent absorption of mois-
ture from the surrounding air into the insulation.

Use a transition to match unit opening to correctly size the supply air
duct. Suspend all ducts using flexible hangers and never fasten directly

When assembling the support structure, size to provide clearance for
access door removal.
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A CAUTION

This unit is not designed for non-ducted (freeblow) applications. Do
not operate without ductwork attached to the unit.

Never operate the equipment without filters.

Ductwork must be fabricated and installed in accordance with local and
national codes. This includes the standards of the National Fire Protec-
tion Association for Installation of Air-Conditioning and Ventilating Sys-
tems, NFPA No. 90B. If using electric heat, non-flammable material
must be used. Duct systems must be designed in accordance with
ACCA Manual D.

Horizontal suspension

These air handlers may be suspended in horizontal applications. Use
angle steel support brackets with minimum 3/8 in. threaded rods, sup-
porting the unit from the bottom. Attach the threaded rods at the loca-
tions shown in Figure 6, leaving enough clearance between the door
and the rod so that doors can be easily removed for service.

A CAUTION

Do not lift the air handler by the cabinet brace. The cabinet brace is
held in place by the coil channel. The cabinet brace could become
disengaged from the cabinet causing the air handler to fall, potentially
causing injury or damaging property. See Figure 1 for the location of

the cabinet braces.

Figure 6: Suspension support locations for horizontal applications

Table 2: Horizontal suspension dimensions

Air handler cabinet size H (in.) X (in.) ‘
B24D, B36D 49 5/8
C36D 51 213/4
C48H, D48H, C60H, D60H 63

Duct flanges

Duct flanges are integrated into the casing. Fold the flanges into posi-
tion and use screws to anchor the flanges.

Duct flanges

A1696-001

Figure 7: Duct attachment
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Recommended transition

Suggested location of block off plate
A1697-001

Figure 8: Ductwork transition

Unit connections

There are several ways to handle the supply and return air duct connec-
tions. The location and sizing of the connections depends on the situa-
tion and the method best suited to the installation. Upflow, horizontal or
downflow applications may be used.

Use a transition to match unit opening to correctly size the supply air
duct. See Table 1 for air handler unit inlet and outlet dimensions.

A CAUTION

Use 1/2 in. screws to connect ductwork to the unit. Longer screws
may pierce the drain pan and cause leakage. If drilling pilot holes, drill
only though the field duct and the unit bottom duct flange.

Ductwork that is not designed to match the supply air opening can
cause turbulence inside the plenum. This turbulence can change the
airflow patterns across the electric heater limit switch/switches. If the
factory suggested transition cannot be fabricated, attach a block-off
plate (approximately 8 in. high and running the full width of the plenum)
to the supply opening. See Figure 8. The use of this block-off plate
enables better air circulation across the limit switches.

Air filters

A CAUTION

Never operate the equipment without filters.

Return air filters are required and must be field-supplied. Filtration can
be accomplished external to the unit or the integral filter rack may be
used. A 1 in. filter access rack is built into the unit. Remove the filter
access cover and install the correct size filter. Use a standard 1 in. per-
manent or throw away filter. See Table 11 for filter sizes.

Section V: Coil metering devices

A CAUTION

Coil under pressure
Verify that pressure has been released by depressing the schrader
valve core.

This unit is supplied with a factory installed Electronic Expansion Valve
(EEV). The EEV, the temperature sensor, and the pressure transducer
are factory wired to the control board.

To prevent moisture and contaminants from entering the system, the
coil should not be open to atmosphere for extended periods of time. If
the coil cannot be brazed into the refrigeration system during a rou-
tine installation period, the ends should be temporarily closed or
plugged. For a short term delay, use masking tape over the ends of
the copper tubing to close the tube from the air. For a longer term
delay, use plugs or caps. There is no need to purge the coll if this pro-
cedure is followed.

Section VI: Refrigerant line connection

A CAUTION

The coil is under inert gas pressure. Relieve pressure from the coil by
depressing the Schrader valve core at the end of the suction manifold
stub-out.

A CAUTION

Dry nitrogen must always be supplied through the tubing while it is
being brazed, because the temperature required is high enough to
cause oxidation of the copper unless an inert atmosphere is provided.
The flow of dry nitrogen must continue until the joint has cooled.
Always use a pressure regulator and safety valve to insure that only
low pressure dry nitrogen is introduced into the tubing. Only a small
flow is necessary to displace air and prevent oxidation.

Avoid handling aluminum coil components after handling the copper
refrigeration piping or other tubing without first cleaning hands.

Connect lines as follows:

Route the refrigerant lines to the coil in a manner that will not obstruct
service access to the coil, air handling system, furnace flue, or filter.

1. Make suction and liquid line connections outside of the cabinet.
Leave the tubing connection panel attached to the cabinet. Remove
the coil access panel for brazing. The lines are expanded to receive
the field refrigeration piping tubes for most outdoor unit matches.

2. Remove the grommets where the tubes exit the cabinet to prevent
burning them during brazing. In some units, the grommets may be
shipped as loose parts with the unit. See Figure 9.

3. Cut the end of the suction tube using a tube cutter. Place the tube
cutter as close as possible to the end of the tube to allow as much
depth as possible for the connection and brazing of the suction line.
To ensure the suction line fits into the connection, deburr the stub
out (including inner pressure protrusion from cutting).

4. Remove the liquid line copper cap that is soft soldered onto the out-
side of the 3/8 in. stub protruding from the front of the coil cabinet
tubing panel:

a. Screw a sheet metal screw into the center of the cap.

b. Apply a small amount of heat to the cap while pulling on the
screw using slip joint pliers.

Important:
The EEV in this unit is shipped in the closed position to protect the
valve during transportation.

Before brazing, connect and apply line power to the field wiring
terminals of the air handling unit and ensure the board is pow-
ered for 60 s. This ensures the EEV control board cycles the
valve to an open position. This allows nitrogen to flow through
the system during brazing.

Johnson Controls Ducted Systems
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If power cannot be applied to the EEV control board prior to brazing
refrigeration piping, a tool is available to manually operate the EEV.
An EEV manual operating tool can be purchased from Source 1 as
part number S1-02649686000. Six revolutions of the tool opens the
valve fully.

5. Insert the liquid and suction lines into the coil connections at the coil
cabinet tubing panel.

6. Wrap a water-soaked rag around the coil connection tubes inside
the cabinet to avoid transferring excess heat to the coil, EEV, and
temperature sensor.

7. Purge the refrigerant lines with dry nitrogen during brazing.

All indoor coil connections are copper-to-copper and must be brazed
with a phosphorous-copper alloy material such as Silfos-5 or equiva-
lent. Do not use soft solder.

8. Braze the suction and liquid lines, and allow the joints to cool.

9. Secure the sensing bulb and equalizer line capillary tubes with
nylon cable ties to prevent leaks from tubes rubbing.

10. If using a piston, install a Schrader valve core into the suction
header and reinstall the cap.

11. Re-attach the grommets to the lines carefully to prevent air leakage.
In some units, the grommets may be shipped as loose parts with
the unit. See Figure 9.

12. Refer to the outdoor unit Installation Manual and complete evacua-
tion, a leak check, and charging instructions. Check all field brazed
joints and metering device connections.

13. Attach the coil access panel to the cabinet.

14. Ensure the lines are sound isolated by using appropriate hangers
or strapping.

Grommets

A1669-003

Figure 9: Grommets

Section Vii: Condensate drain connections
Adhere to the following:

» Pitch all drain lines 1/4 in./ft away from the unit drain pan and
make sure that the drain lines are no smaller than the coil drain
connection.

* Route the drain line so that it does not impede access to the coil,
air handling system, or filter and is not exposed to freezing tem-
peratures.

* Instruct the homeowner that the indoor coil drain pan must be
inspected and cleaned regularly to prevent odors and ensure
proper drainage.

+ Install the air handling unit pitched slightly toward the drain end.

* Note that you can remove drain plugs using a standard 3/8 in.
drive socket ratchet.

+ If the coil has a secondary drain, pipe it to a location that gives
the occupant a visual warning that the primary drain is clogged. If
a secondary drain is not used, you must plug the secondary

A CAUTION

Avoid double trapping.

A CAUTION

Threaded drain connections must be hand tightened, plus no more
than one turn.

A CAUTION

Do not use PTFE tape, pipe thread compound, or other sealants. Use
of a sealant can cause damage and premature failure of the drain
pan.

Section VIII: Electric heater installation

If the air handler requires electric heat, install the electric heat kit
according to the installation instructions included with the kit. After
installing the kit, mark the air handler nameplate to designate the heater
kit that was installed. If no heater is installed, mark the name plate
appropriately to indicate that no heat kit is installed.

Use only 8HK heater kits, as listed on the air handler name plate and in
these instructions. Use data from Table 13 to Table 22 for information
on the required minimum motor speed tap to use for heating operation
and the maximum over-current protection device required as listed for
combination of air handler and heater kit.

For all applications, the kits can be installed without modification.

In some horizontal applications, the service disconnects on the elec-
tric heat kits must be rotated 180° so the up position of the discon-
nect is the ON position. This service disconnect orientation change is
required by UL 60335-2-40 (in reference to all circuit breakers).

Section IX: Line power connections

A WARNING

Before obtaining access to terminals, all supply circuits must be dis-
connected.

A WARNING

A fused disconnect switch must be field provided for the unit to be in
compliance with UL 60335-2-40 Clause 7.12.2.

Power can be brought into the unit through the supply air end of the unit
(top left when unit is vertical) or the left side panel. Use the hole appro-
priate to the unit's orientation in each installation to bring the conduit
from the disconnect. The power lead conduit must be terminated at the
electrical control box. See Table 18 to Table 22 and the latest edition of
the National Electric Code, or in Canada the Canadian electrical Code,
and local codes to determine correct wire sizing. To minimize air leak-
age, seal the wiring entry point on the outside of the unit.

All electrical connections to air handlers must be made with copper con-
ductors. Direct connection of aluminum wiring to air handlers is
not approved.

Johnson Controls Ducted Systems
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If aluminum conductors are present, all applicable local and national
codes must be followed when converting from aluminum to copper con-
ductors prior to connection to the air handler. The chosen conductor
and connections must all meet or exceed the amperage rating of the
overcurrent protector (service disconnect or fuse) in the circuit.

Existing aluminum wire within the structure must be sized correctly for
the application according to the National Electric Code and local codes.
Use caution when sizing aluminum rather than copper conductors, as
aluminum conductors are rated for less current than copper conductors
of the same size.

1 Phase Electric Heat Power Options:
Single source power

T-

3 Phase Electric Heat Power Options:

Single source power Multi-source power

No Electric Heat:
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- —
Power supply -___— ¥ eN
U CN
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T_- R=t £ ST
- CKT3 p—— |
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{L1-— ST {L1 {J CKTZ{I‘_%:: %
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Component Codes:

GND - Ground lug

SD - Service disconnect

CKT - Circuit

CN - Wire connector/nut

- — = Field power wiring
(208/230 V)

A1699-001

Figure 10: Line power connections

Section X: Low voltage control connections

The 24 V power supply is provided by an internally wired low voltage
transformer that is standard on all models. If connecting the unit to a
208 V power supply, the low voltage transformer must be rewired to the
208 V tap. See the Wiring diagrams.

Field supplied low voltage wiring can exit the unit through the top right
(when the unit is vertical upflow) or the right side panel. See Figure 3.
Remove the knockout and pierce the foil faced insulation to allow wiring to
pass through. Use as small of a hole as possible to minimize air leakage.

Install a 7/8 in. plastic bushing in the selected hole and keep low voltage
wiring as short as possible inside the control box.

To further minimize air leakage, seal the wiring entry point at the outside
of the unit. Connect the field wiring at the pigtails supplied with the air
handler. See Figure 13 and Figure 14 for low voltage system wiring.

All wiring must comply with local and national electrical code require-
ments. Read and heed all unit caution labels.
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Figure 11: Control board
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Figure 12: EEV connectors

Table 3: EEV Connectors

Item |Input Description Connector use Connection
1 B- RS 485 inverted input Pin 1
2 C 24 VAC system common Communication signals Pin 2
3 R 24 VAC system power Pin 3
4 A+ RS 485 input Pin 4
5 PR1 5V VCC pressure transducer Pin 1
6 PR1 0.5V —4.5V pressure transducer signal Indoor pressure transducer Pin 2
7 PR1 Common pressure transducer Pin 3
8 T1 10k temperature sensor common Pin 4

_ Indoor temperature sensor .
9 T1 Temperature sensor input Pin 5
10 |EEV EEV phase A Pin 1
11 |EEV EEV phase B Pin 2
12 |EEV EEV phase C EEV motor control Pin 3
13 |EEV EEV phase D Pin 4
14 |EEV EEV 12VDC Pin5

All wiring must comply with local and national electrical code require-
ments. Read and heed all unit caution labels.

It is possible to vary the amount of electric heat turned on during the
defrost cycle of a heat pump. Standard wiring only brings on the first
stage of electric heat during defrost. See Heat output and Table 8 for
additional information on heat during the defrost cycle.

10 Johnson Controls Ducted Systems
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Table 4: Low voltage connections

Wire Colors Signals Comment
R Red 24 VAC power (fused)
G Green Continuous fan operation Fan speed, adjust at CONT FAN dip switch (SW5)
Y/IY2 Yellow Second or full stage compressor operation
Y1 Yellow and Black First stage compressor operation Not used with outdoor units having single-stage compressors.
w2 Brown Second stage heat operation
w1 White First stage heat operation
o/B Orange Reversing valve operation
EAC Field-supplied wiring | Electric air cleaner Locate_d on P4 cor?nector_. There is 24 VAC output dur_ing _indoor blower
operation to energize a pilot duty relay for an electronic air cleaner.
HUM Purple Humidity switch input
C (COM) Blue 24 VAC common
S1 Field-supplied wiring | Reduce airflow and set S1 functionality Used only with outdoor units with an S1 out.

Note: JHVV models are paired with fully communicating outdoor sections and are to be controlled using a communicating room thermostat wired
into the control boards ARCB connection. The conventional thermostat inputs can be used for temporary unit operation if necessary.

Control wiring using communicating controls

The communicating system consists of several intelligent communicat-
ing components, including the communicating thermostat control
(touch-screen wall thermostat), variable speed air handler, air condi-
tioner or heat pump, that continually communicate with each other
using a four-wire connection called the A-R-C-B bus. Commands, oper-
ating conditions, and other data pass continually between components
over the A-R-C-B bus. See Figure 13. The result is a new level of com-
fort, versatility, and simplicity.

In order to use this air handler in full communications (COMM) mode, it
is essential to install it with the matching touch-screen communicating
control (wall thermostat) and an outdoor variable capacity conditioner or
heat pump with a fully communicating control.

Use the wiring diagram in Figure 13 to connect the air handler control,
touch-screen communicating control (wall thermostat), and communi-
cating outdoor unit. Ensure all of the A+ terminals are connected
together, all of the B- terminals are connected together, all of the C ter-
minals are connected together, and all of the R terminals are connected
together. See Figure 13 and Figure 14. When using a fully communi-
cating system, remove the low voltage signal connector from the control
board at the T3 connection and leave the low voltage wiring in place for
future use. Use the four small screw terminals (ARCB connection) on
the terminal block on the end of the air handler control.

A CAUTION

CONTROL

TOUCH SCREEN
COMMUNICATING

CONTROL

AIR HANDLER
COMMUNICATING

AC/HEAT PUMP
COMMUNICATING
CONTROL

A+
R

A+
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R

R
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(9]

B-

R

G

Y/IY2

Y1

w2

W1

o

HUM

EAC

COM

A0409-001

If connecting any field-supplied wiring to the control board, such as
when using the communicating control, float switch, or leaving air
temperature switch, you must route the additional wires through the
hole at the lower right of the control box.

Do not add any additional holes to the control box. After attaching the
additional wires to the board, it is essential to plug the remaining hole
around the wires with the sealant putty supplied or with a suitable
waterproof sealant. Failure to seal this hole may allow moisture to
enter the control box and damage the control board.

Figure 13: Air handler with communicating AC or HP

Important: Do not place more than one wire under any single com-
munication terminal screw (there are four communication terminal
screws). If more than one wire must be connected to a terminal
screw, attach only the terminal end of a one wire pigtail no longer than
6 in. and use a wire connector to connect the other end of the pigtail
to the other wires. Failure to do this may result in nuisance communi-

cation error faults. See Figure 14.

WIRE
CONNECTOR —

THERMOSTAT

TERMINAL™ |

SCREW

AIR HANDLER
COMMUNICATING
CONTROL BOARD

INDOOR UNIT

AVAVAYAVAVA

NOTE:

Ensure only one wire under

terminal screw.

To connect more than one wire:

1. Connect only terminal end of
wire pigtail.

2. Use wire connector to connect

other end of pigtail
to other wires.

OUTDOOR UNIT

A0237-001

Figure 14: Multi-wire terminal connection
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Float switch input

An optional switch may be connected to the FLOAT SWITCH INPUT
terminals on the control board. This feature is only functional when
used with the communicating control. It is intended for use with a
water overflow switch. To enable this feature, see dip switches 7 and 8
in switch bank SW5. An OFF/OFF (0, 0) position ignores this input. If
using a normally closed switch, set these switches in the OFF/ON (0, 1)
position. If using a normally open switch, set these switches in the ON/
OFF (1, 0) position. At the room thermostat system settings menu, the
FLOAT SWITCH setting must be changed from its default (disabled)
setting. If using a normally closed switch, choose Enabled (Open). If
using a normally open switch, choose Enabled (Closed).

When finished installing condensate overflow detection and on a regu-
lar basis after installation, test the detection equipment to ensure cor-
rect operation.

A CAUTION

Failure to test condensate overflow detection equipment could lead to
equipment failure and damage.

Pushbutton operation

Table 5: Pushbutton operation

See Table 5 for the control behavior when the pushbutton is pressed.
HUMIDISTAT switch

The HUMIDISTAT switch configures the control to monitor the humidity
switch input. With the switch in the OFF position, the control ignores the
HUM input. With the switch in the ON position, the control monitors the
HUM input to control the blower speed for dehumidification during
cooling operation. For conventionally wired systems, an open-on-rise
humidistat is wired between air handler board R and HUM input to
utilize this feature. The HUM input is strictly for dehumidification during
cooling operation and has no control over the HUM OUT humidifier
connections. To enable this feature for communicating systems, choose
dehumidify with equipment in the service menu dehumidification
setting.

Airflow and comfort setting switches

See Airflow and comfort setting selection.

AC/HP switch

The AC/HP switch configures the control to operate correctly with an air
conditioner (ON position) or heat pump (OFF position). With the switch
in the ON position, the control will treat any Y call as a cooling call only.
With the switch in the OFF position, a Y call is treated as a heat pump.

Duration of connections (s)|Control behavior with no thermostat signals present

Control behavior with thermostat signals present

<2 . ) .
kit configuration (5 s)

Display operational mode (MODEL CONFIG) (5 s) and heat

Display CFM sent to the indoor blower (5 s)

Display current/stored fault codes if present

Bypass ASCD (Reduce timer to zero immediately).

2t06 the active fault is cleared.

Note: If a fault condition is active, the control continues to
display the active fault. It does not display stored faults until

Clear active faults except fault codes 01, 02, 03, and
04.

Clear active faults except fault codes 01, 02, 03, and 04.

presently active.

Set model configuration, but only if the model configuration
error fault is currently active and the fault condition is not

Bypass ASCD (reduce the timer to zero immediately).

not presently active.

Set heat kit configuration, but only if the heat kit configura-
tion error fault is currently active and the fault condition is

>6

Set S1 configuration, but only if 24 V is applied to the S1
terminal and a fault condition is not presently active.

held for > 6 s.

The below action only occurs if the above faults (model con-
fig. or heat kit config.) are not active when the pushbutton is

to clear fault storage.

Clear fault storage. If there is an active fault present, hold
the pushbutton twice: once to clear the active fault and once

Disable S1 functionality, but only if no voltage is applied to
the S1 terminal and a fault condition is not presently active.

>10

The display toggles between the control software version (5 |If an active fault is present, continue to energize the 7-
s) and the tabular/model data software version (5 s).

segment displays with the active fault codes.

Status and fault codes

The control includes an LED that displays status and as well as two 7-segment displays to display fault codes. These codes are shown in Table 6.
The control displays the fault codes until power is removed from the control or the fault condition is no longer present.

12
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Table 6: Fault codes

Fault description Sta(t::zl')ED 7D?sepglr:ye :It 7D?:pglr:; ;t
(DISP1) (DISP2)

No power to control OFF — —
Control normal operation — no call for operation (standby mode) 2 S(rz l;lszg)FF — —
Control normal operation — in ASCD period 0.1 s ON/0.1 s OFF d 54,321
Control normal operation — call for fan only and no active fault codes ON F A
Control normal operation — call for first-stage cooling compressor and no active fault codes ON C 1
Control normal operation — call for second-stage cooling compressor and no active fault codes ON C 2
Max cool — no faults active ON C 3
Control normal operation — call for first-stage heating compressor and no active fault codes ON H 1
Control normal operation — call for second-stage heating compressor and no active fault codes ON H 2
Max heat — no faults active ON H 3
Auxiliary heat 1 — call for first-stage auxiliary heating and no active fault codes ON A 1
Auxiliary heat 2 — call for second-stage auxiliary heating and no active fault codes ON A 2
Stage 1 emergency heat (W without Y) — no faults active ON E 1
Stage 2 emergency heat (W without Y) — no faults active ON E 2
Float Switch Active — no faults active ON f |
Software update — control board ON b 1
Software update — EE plug ON b 2
Software version — control board ON — 1t09
Software version — EE plug ON — 1t09
Any fault or event code that would prevent the equipment from running See fault codes — —
No fault codes in memory Two flashes — —
Fault code memory cleared Three flashes — —

Table 7: Fault list

Fault/status

Display 1

Display 2

Simplified

Description

Internal control fault

0

A

Control failure

The control failed and must be replaced.

Model configuration changed

Blower match error

Heat kit configuration error

Heat kit staging configuration
changed

Configuration
faults

The dip switches on model configuration do not match the stored model on the
control. Hold the push button, with no calls to the control, for 6 s to 9 s, to clear and
set the new model. If this error shows, 0 2 also usually show.

There is a mismatch between the motor and the stored model on the control. A few

different things could cause this:

1. The motor is not compatible with the selected model. Change the model under
model configuration.

2. The motor is not communicating with the control - accompanied by 0 6. Check
your wiring, cycle power on the control, and the motor.

3. The model configuration is not set - accompanied by 0 1. Hold the pushbutton
for 6 s to 9 s. Ensure there are no calls to the control or the model does not
set.

There is a mismatch between the heat kit selection dip switches and the stored

model on the control. A few different things could cause this:

1. The dip switches on heat kit selection do not match the stored heat kit on the
control. Hold the pushbutton, with no calls to the control, for 6 s to 9 s, to clear
and set the new model.

2. The heat kit selected under heat kit selection does not match the model stored
in the control. Check your model configuration and your heat kit configuration.

The dip switches on stage 1 kW do not match the stored information on the con-
trol. Hold the pushbutton, with no calls to the control, for 6 s to 9 s, to clear and set
the new model.

Comm lost with HVAC system
master

Comm lost

The control is no longer communicating with the HVAC system. If the system is
conventional, cycle power. If the system is communication, ensure the main ther-
mostat is powered, check the wiring, and check the main thermostat for faults.

Comm lost with motor

Motor con-
nection lost

The control is no longer communicating with the ClimateTalk blower. Check the
wiring between the motor and the control, and check that the motor is getting
power.

Continued on next page
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Table 7: Fault list (continued)

Fault/status

Display 1

Display 2

Simplified

Description

Low voltage (<19 VAC)

Low voltage (<16 VAC)

Low voltage
error

The control is experiencing a low voltage condition. It continues with outputs
already engaged, but does not engage new outputs. Check for damaged wiring
and brown-out conditions.

The control is experiencing a very low voltage condition. The control no longer
keeps outputs engaged and shuts down the system. Check for damaged wiring
and brown-out conditions. Lower voltage means the control does not turn on.

Leaving air temperature sensor
failure (open)

Leaving air temperature sensor
failure (short)

Low leaving air temperature in
cooling

High leaving air temperature in
heating

Leaving air
temperature
sensor error

The leaving air sensor is open. Check the wiring and check for a damaged sensor.

The leaving air sensor is shorted. Check the wiring and check for a damaged sen-
Sor.

The leaving air temperature sensor is reporting lower temperatures that may
cause condensate in the ductwork and cause damage to equipment. A few differ-
ent things could cause this:

1. Check for a blockage in the ductwork.

2. Verify that the airflow for the size of the outdoor unit is correct.
3. Verify that the outdoor unit is the correct size for the application.
4. \Verify there is nothing obstructing the fan.

The leaving air temperature sensor is reporting higher temperatures that may
cause damage to equipment. A few different things could cause this:

1. Check for a blockage in the ductwork.

2. Verify that the airflow for the size of the outdoor unit is correct.
3. Verify that the heat kit is the correct size for the application.

4. Verify there is nothing obstructing the fan.

High leaving Air temperature in
heating (heat pump mode)

Leaving air
temperature
sensor error

The leaving air temperature sensor is reporting higher temperatures that may
cause damage to equipment. A few different things could cause this:

Check for a blockage in the ductwork.

Verify that the airflow for the size of the outdoor unit is correct.
Verify that the outdoor unit is the correct size for the application.
Verify that the heat kit is the correct size for the application.
Verify there is nothing obstructing the fan.

EIFETIINEE

Float switch fault activated

Float switch
fault

The float switch tripped. Check there is not excess water in the drain pan, the drain
pan is not clogged, and the float switch is operating correctly.

Call for reversing valve while in
air conditioner mode

Call for cooling and indoor heat-
ing at the same time

Call for reversing valve and
heating at the same time

Incorrect
wiring

The control senses 24 VAC on the O terminal.
I the outdoor unit is a non-HMH7 heat pump, make sure the AC/HP switch
is correctly set.
 If the outdoor unit is an Air Conditioner, check the wiring.
* If the outdoor unit is an HMH7 heat pump, ensure that the control is in S1
functionality. See the S1 Functionality section for more information.

The control senses 24 VAC on the Y terminal and the W terminal while in air condi-
tioner mode.
 If the outdoor unit is a non-HMH7 heat pump, change the AC/HP switch.
 If the outdoor unit is an air conditioner, check the wiring to the conventional
inputs.
* If the outdoor unit is an HMH7 heat pump, ensure that the control is in S1
functionality. See the S1 Functionality section for more information.

The control senses 24 VAC on the W terminal and the O terminal in heat pump
mode. Check the wiring to the conventional inputs.
 If the outdoor unit is an HMH7 heat pump, ensure that the control is in S1
functionality. See the S1 Functionality section for more information.

Fan running without a call

Fan failure

Fan faults

The control senses the motor is moving without command.
1. Check the wiring between the motor and the control.
2. Cycle power on both the motor and the control.

3. Verify there is nothing moving the blower besides the motor attached to this air
handler control.

The control senses the motor is not moving with an active demand.
1. Check the motor has sufficient power.

2. Check the wiring between the motor and the control.

3. Verify nothing is blocking the blower fan.

4. Cycle power to both the motor and the control.

Continued on next page
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Table 7: Fault list (continued)

Fault/status Display 1| Display 2 | Simplified Description
The control senses the motor is receiving too high voltage.
1. Check the voltage going to the blower motor.
Fan - high voltage failure 3 2 2. Check the wiring of power to the motor.
3. Cycle power to the motor and to the control.
4. Verify nothing is blocking the blower.
The control senses the motor is receiving too low voltage.
Fan - low voltage failure 3 3 1. Check the vc')IFage going to the blower motor.
2. Check the wiring of power to the motor.
3. Cycle power to the motor and to the control.
The control senses the motor is receiving too high current.
1. Check the power going to the blower motor.
Fan - high current failure 3 4 2. Check the wiring of power to the motor.
3. Cycle power to the motor and to the control.
4. Verify nothing is blocking the blower.
The control senses the motor is receiving too low current.
Fan - low current failure 3 5 1. Check the pt?\fver going to the blower motor.
2. Check the wiring of power to the motor.
3. Cycle power to the motor and to the control.
The control senses the motor’s internal temperature is too high.
1. Verify the airflow set on the air handler control is correct for the air handler
Fan - high temperature failure 3 6 Fan faults model, heat kit, and staging.
2. Ensure nothing is blocking the blower.
3. Cycle power on the motor and the control.
The control senses the motor’s internal temperature is too low.
1. Verify the airflow set on the air handler control is correct for the air handler
Fan - low temperature failure 3 7 model, heat kit, and staging.
2. Ensure nothing is blocking the blower.
3. Cycle power on the motor and the control.
The control senses the motor has a lost rotor fault.
Fan - lost rotor 3 8 1. Ensure nothing is blocking the blower.
2. Cycle power on the motor and the control.
The control delivers incomplete data to the motor.
. 1. Check wiring between the control and the motor.
Fan - incomplete parameter 3 9 s )
2. Check the EE plug is firmly seated into the control.
3. If the issue persists, cycle power to the control and the motor.
1. The control delivers a parameter change at the wrong time to the motor.
Fan - undesired parameter 4 0 Check wiring between the control and the motor.
change 2. Check the EE plug is firmly seated into the control.
3. Ifthe issue persists, cycle power to the control and the motor.
The motor hits the fault limit and no longer runs.
Fan - fault limit lockout 4 1 1. Check the fault list on the control and troubleshoot those faults.
2. When these faults have been checked, cycle power to the motor and control.

HUM OUT output

The HUM OUT output drives an external relay or solenoid (24 VAC coil) to
control a humidifier. The output energizes when the control has a thermo-

stat call for heating (heat pump or electric heat).

Heat output

The control connects to the heater relays using pins four, five, and six of
connector P3. The relay outputs are 24 VAC.

The control energizes the heat relays as shown in Table 8.

Table 8: Heat relays

Depending on the heat kit installed in the air handler, the control provides
the flexibility to configure the amount of heat delivered with the first stage
heating call. As an example, when the control's W1 input is connected to
the room thermostat’s first stage heat signal, a call for first stage heat ener-
gizes one heating element (HT1). If the control's W2 input is connected to
the room thermostat’s first stage heat signal, a call for first stage heat ener-
gizes one heating element (HT2). With either configuration, the control
energizes two heating elements (HT1 and HT2) when it receives a first and
second stage heat input from the thermostat.

Heat kit outputs based on thermostat inputs can be configured differently if
required, using the stage 1 kW dip switches located in the SW3 switch

bank. With the switches in 00 (OFF, OFF) or 01 (OFF, ON), W1 input = HT1

output. If the switches are in the 10 (ON, OFF) position, W1 input = HT2

output. If the switches are in the 11 (ON, ON) position, W1 input = HT1 and

Input Heat relay output
W1 HT1
W2 HT2
W1 and W2 HT1 and HT2

HT2 output. See Table 15 for switch settings. Change these heat kit staging

settings on the communicating room thermostat unless temporarily using a
conventional room thermostat.

Johnson Controls Ducted Systems
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Wiring related faults

If the control receives a simultaneous call for electric heating and cooling
(fault code 24), the control locks out and does not condition.

Section XI: Airflow and comfort setting
selection

Model configuration

The six model configuration switches come factory-set in the 0 (OFF)
position. The unit model is programmed into the control board at the fac-
tory. If the model configuration switches get changed inadvertently from
the factory (OFF) position to a different position, you must set the unit
model configuration. See Figure XX and change the model configuration
switches to the positions matching the air handler model shown on the
unit rating plate. Apply power to the equipment and hold the control push
button down for 6 s to 9 s. There must be no active thermostat calls while
the model configuration is being set or the change does not save.

b

JHVVB24D

ON
FEEREN
1 2 3 4 5 6
JHVVB36D

ON
nli=l=lag=g"
1 2 3 4 5 6
JHVVC36D

ALkl
LT LE

JHVVD48H / JHVVD60H
Figure 15: DIP switch settings by model

A1862-002

Airflow selection

When not using communicating functionality, you must set the airflow and
comfort setting selection switches correctly at the time of installation for
correct system operation. Place switches in the correct locations based
on the information shown in Table 23. An example of switch positions is
shown below in Figure 16. 0 indicates the OFF position and 1 indicates
the ON position. The airflow configuration switches are located in the
SW4 switch bank.

ON
al"Nal"Nul=N=N"0"Na
1 2 3 4 5 6 7 8 9 10
DIP Switch example: 0101000110
Figure 16: DIP-10

A1708-001

Inputs to the air handler control board pass to the motor, which deter-
mines the target CFM to deliver. The following inputs produce the CFM
shown in the appropriate table and selected tap settings.

Incorrect airflow and comfort settings may result in decreased system
efficiency and performance.

These variable speed air handlers are designed to deliver constant airflow
(CFM) regardless of the external static pressure (ESP) in the ductwork.
Therefore, if too many supply registers are closed, a filter becomes
clogged, or there is a restriction in the ductwork, the motor automatically
operates at a higher speed to compensate for the higher ESP. This may
result in a higher operating sound level and motor damage.

Setting cooling or heat pump heating airflow:

Refer to the outdoor unit Technical Guide for the appropriate airflow with
the matching indoor coil. See Table 23 for the possible high speed cooling
and heat pump heating airflow selections.

Find the appropriate system airflow in Table 23 for the installed air han-
dler model and outdoor unit. LOW COOL and HIGH COOL each have
three switch positions to set.

Set LOW COOL on switches 3, 4, and 5 on the SW4 switch bank. Set
HIGH COOL on switches 6, 7, and 8 on the SW4 switch bank. The control
is factory set for HP applications. For AC applications, change the AC/HP
dip switch located in the SW5 switch bank to the 1 (ON) position.

ol LT

DIP Switch example: 01010001

A1709-001

Figure 17: DIP-8

Setting continuous fan airflow:

The CONT FAN switches can be adjusted to increase airflow during a fan-
only call. See Table 9, which shows values as a percentage of maximum
airflow.

Table 9: Continuous fan switches

CONT FAN % of maximum airflow
00 40
01 60
10 80
11 100

Setting electric heat kit airflow:

The blower speed required for first and second stage electric heat is dif-
ferent from cooling or heat pump heating. See Table 13 and Table 14 for
minimum required airflow based on the installed heat-kit accessory and its
switch positions. Each heat-kit selection has six different switch positions
to set.

The first two switch settings are switches 1 and 2, listed as HEAT in the
airflow configuration SW4 switch bank. The next four switch settings are
switches 3, 4, 5, and 6, listed as HEATKIT SELECTION in the aux heat
configuration SW3 switch bank. See Figure 27 for the location of these
switches. Change the switch positions according to the unit model and
accessory heat kit installed, where 0 = OFF and 1 = ON.

Blower ramp-up/ramp-down:

To minimize the sound made by the blower when it speeds up or slows
down, the blower slowly ramps up or down from one speed to another.
Changes in blower speed during AC or heat pump heating can take up to
30 s. Changes in blower speed during electric resistance heating can take
upto15s.

16
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to 82% of full capacity and stays there for 5 min, and then ramps up to full
capacity, where it stays until the wall thermostat setpoint is reached.

Dry
The dry setting is best suited to locations where excessive humidity is not

generally a problem, where the summer months are usually dry. On a call

for cooling the motor ramps up to full capacity and stays there until the

thermostat setpoint is reached. At the end of the cooling cycle, the blower

Comfort settings
Table 10: Comfort setting selection
Delay tap Comfort setting
A=00 Normal
B =01 Humid
C=10 Dry
D=1 Temperate

ramps down to 50% of full capacity, where it stays for 60 s, then ramps

Normal

The normal setting provides a ramp-up from zero airflow to full
and a ramp-down from full capacity back to zero airflow.

Humid

The humid setting is best suited for installations where the humid
quently very high during cooling season. On a call for cooling, th

ramps up to 50% of full capacity and stays there for 2 min, then ramps up

Section XlI: Unit data

Table 11: Physical and electrical data - cooling only

down to zero.
Temperate

capacity The temperate setting is best suited for most locations, where neither
excessive humidity nor extremely dry conditions are the norm. On a call
for cooling, the motor ramps up to 63% of full capacity and stays there for
90 s, then ramps up to full capacity. At the end of the cooling cycle, the
motor ramps down to 63% of full capacity and stays there for 30 s, then
ramps down to zero.

ity is fre-
e blower

Models B24D B36D C36D C48H D48H C60H D60H
Blower - diameter x width (in.) 11x8 11x8 11x10 11 x10 11xM1 11x10 11 x11
HP 1/3 HP 1/2 HP 12 HP 1HP 3/4 HP 1HP 3/4 HP
Motor Nominal RPM 1050 1050 1050 1050 1050 1050 1050
Voltage (V) 208/230 208/230 208/230 208/230 208/230 208/230 208/230
Full load amps at 230 V (A) 2.6 3.8 3.8 7.0 5.4 7.0 5.4
o Type Disposable or cleanable
Filter Size (in.) 16 x 20 x1 16x20x1 | 20x20x1 | 20x20x1 | 23x20x1 | 20x20x1 | 23x20x1
Shipping/operating weight (Ib) | 110/102 110/102 126/116 157/145 162/150 157/145 162/150

1. Field-supplied

Table 12: Electrical data - cooling only

Minimum circuit ampacity

Airflow configuration

Models Motor FLA' A) MOP?
CONFIGURATION o SETTINGS CONFIGURATION
B24D 26 3.3 15 ARRNEN ENERENERN
B36D/C36D 3.8 4.8 15 et -
C48H/C60H 54 6.8 15 E E E E E E >
DA8H/DEOA ! 88 1 CONT | STAGE | HUM | FLOAT
AC/HP | | |
1. FLA = Full Load Amps L0 Coot | I cooL |DELAY D | EAN |I)ELAY
2. MOP = Maximum Overcurrent Protection device; must be HACR type circuit MODEL CONFIGURATION AUX HEAT C/ TION

breaker or time delay fuse. Refer to the latest edition of the National Electri

in Canada the Canadian electrical Code and local codes to determine correct wire

sizing.

Table 13: Electrical heat: minimum fan CFM for single-phase heat kits

c Code or ON

Heatkit selection —

A1731-001

Figure 18: Variable speed board dip switch locations - heat kit

Nominal kW Airflow configuration |[Aux heat configuration Air handler models (CFM3)
. 12 - . . f .
Heater kit models?- at 240 V heat dlp_ switch heat k!t selectl_on dip B24D | B36D | C36D | C48H | DasH | C6oH | D6OH
setting® switch setting
8HK(0,1)6500206 24 00 0001 650 625 825 825 825 825 825
8HK(0,1)6500506 4.8 00 0010 650 650 825 825 825 825 825
8HK(0,1)6500806 7.7 00 0011 800 750 1100 1100 1150 1100 1150
8HK(0,1)6501006 9.6 00 0100 — 750 1100 1100 | 1325 | 1100 | 1325
8HK(1,2)6501506 14.4 00 0101 — |es0, 75| P25 | 825, | 825 | Bae | 82

Continued on next page
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Table 13: Electrical heat: minimum fan CFM for single-phase heat kits (continued)

. Airflow configuration |Aux heat configuration Air handler models (CFM3)
. 12| Nominal kW X X . . .
Heater kit models”- at 240 V heat dip switch heat kit selection dip
setting* switch setting B24D | B36D | C36D | C48H | D48H | C60H | D6OH
1100, | 1100, | 1325, | 1100, | 1325,
8HK(1,2)6502006 19.2 00 0110 — — 1300 | 1300 | 1575 | 1300 | 1575
8HK(1,2)6502506 24 00 0111 — - - — e

1.(0,1) - 0 = no service disconnect or 1 = with service disconnect.

2.(1,2) - 1 = with service disconnect, no breaker jumper bar or 2 = with service disconnect and breaker jumper bar.

3. For minimum fan CFM, if there are two values present, the first value is low-stage CFM (W1) and the second value is full-stage CFM (W1+W2). If higher kW/CFM is
needed for low-stage, see Table 15 and the heat output section of this manual.

* To increase airflow by approximately 20%, adjust the HEAT switches 1 and 2, located in the airflow configuration SW4 switch bank, from 00 to 01.

Table 14: Electrical heat: minimum fan CFM for three-phase heat kits

Heater kit models™2 Nominal kW | Airflow configuration A::a?iiatt:;;‘:g:;a;'i:n Air handler models (CFM®)
i ) . . -

at240V  |heat dip switch setting switch setting B36D | C36D | C48H | D48H | C60H | D60H
8HK06501025 9.6 00 1000 1150 1150 1150 1500 1150 1500
8HK06501525 14.4 00 1001 1150 1150 1150 1575 1150 1575
1150, 1150, 1150, 1500, 1150, 1500,
8HK16502025 19.2 00 1010 1150 1300 1300 1575 1300 1575
1575, 1575,
8HK16502525 24 00 1011 — — — 1650 — 1650

1.(0,1) - 0 = no service disconnect or 1 = with service disconnect.

2.(1,2) - 1 = with service disconnect, no breaker jumper bar or 2 = with service disconnect and breaker jumper bar.

3. For minimum fan CFM, if there are two values present, the first value is low-stage CFM (W1) and the second value is full-stage CFM (W1+W2). If higher kW/CFM is
needed for low-stage, see Table 15 and the heat output section of this manual.

* To increase airflow by approximately 20%, adjust the HEAT switches 1 and 2, located in the airflow configuration SW4 switch bank, from 00 to 01.

Table 15: Aux heat configuration - stage 1 kW dip switch settings

W1 =W1 00, 01
W1 =W2 10
W1 =W1+W2 11
Table 16: Application factors - rated CFM versus actual CFM
% of rated airflow (CFM) 80 90 100 110 120
Capacity factor 0.96 0.98 1.00 1.02 1.03

Table 17: kW and MBH conversions - for total power input requirement

For a power distribution voltage that is different from the provided nominal voltage, multiply the kW and MBH data from Table 18 by the conversion
factor in the following table.

Distribution power (V)

Nominal voltage (V)

Conversion factor

208 240 0.75
220 240 0.84
230 240 0.92
Table 18: Electric heat performance data: 208/230-1-60 and 208/230-3-60
Heater Nominal kW Total heat 3 kW staging
models!2 at 240 V kw MBH W1 only W1 and W2
208V 230V 208 V 230V 208V 230V 208V 230V
8HK(0,1)6500206 24 1.8 2.2 6.2 75 1.8 2.2 1.8 2.2
8HK(0,1)6500506 48 3.6 4.4 12.3 15 3.6 4.4 3.6 4.4
8HK(0,1)6500806 7.7 5.8 7.1 19.7 24 1 5.8 7.1 5.8 7.1
Single-phase 8HK(0,1)6501006 9.6 7.2 8.8 246 30.1 7.2 8.8 7.2 8.8
8HK(1,2)6501506 14.4 10.8 13.2 36.9 45.1 3.6 4.4 10.8 13.2
8HK(1,2)6502006 19.2 14.4 17.6 49.2 60.2 7.2 8.8 14.4 17.6
8HK(1,2)6502506 24 18 22 61.5 75.2 7.2 8.8 18 22

Continued on next page
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Table 18: Electric heat performance data: 208/230-1-60 and 208/230-3-60 (continued)

3 kW stagin
Heater Nominal KW Total heat ging
models -2 at 240 V kW MBH W1 only W1 and W2
208 V 230V 208 V 230V 208 V 230V 208V 230V
8HK06501025 9.6 7.2 8.8 24.6 30.1 7.2 8.8 7.2 8.8
8HK06501525 14.4 10.8 13.2 36.9 45.1 10.8 13.2 10.8 13.2
Three-phase
8HK16502025 19.2 14.4 17.6 49.2 60.2 7.2 8.8 144 17.6
8HK16502525 24 18 22 61.5 75.2 9 11 18 22

1.(0,1) - 0 = no service disconnect or 1 = with service disconnect.
2.(1,2) - 1 = with service disconnect, no breaker jumper bar or 2 = with service disconnect and breaker jumper bar.
3. For different power distributions, see Table 17.

Table 19: Electrical data for single source power supply: 208/230-1-60

Heater Field wiring
Air handler models Heater models'2 amps (A) Minimum circuit ampacity (A) MOP3 (A)
at240v 208 V 230V 208 V 230V
8HK(0,1)6500206 10 141 15.2 15 20
8HK(0,1)6500506 20 24.9 27.2 25 30
B24D 8HK(0,1)6500806 32 38.1 41.8 40 45
8HK(0,1)6501006 40 46.5 51.1 50 60
8HK(1,2)6501506 60 68.2 75.0 70 80
8HK(0,1)6500206 10 15.6 16.7 20 20
8HK(0,1)6500506 20 26.4 28.7 30 30
B36D 8HK(0,1)6500806 32 39.6 43.3 40 45
8HK(0,1)6501006 40 48.0 52.6 50 60
8HK(1,2)6501506 60 69.7 76.5 70 80
8HK(1,2)6502006 80 91.3 100.4 100 110
8HK(0,1)6500206 10 15.6 16.7 20 20
8HK(0,1)6500506 20 26.4 28.7 30 30
C36D 8HK(0,1)6500806 32 39.6 43.3 40 45
8HK(0,1)6501006 40 48.0 52.6 50 60
8HK(1,2)6501506 60 69.7 76.5 70 80
8HK(1,2)6502006 80 91.3 100.4 100 110
8HK(0,1)6500206 10 19.6 20.7 20 25
8HK(0,1)6500506 20 30.4 32.7 35 35
CasH 8HK(0,1)6500806 32 43.6 47.3 45 50
8HK(0,1)6501006 40 52.0 56.6 60 60
8HK(1,2)6501506 60 73.7 80.5 80 90
8HK(1,2)6502006 80 95.3 104.4 100 110
8HK(0,1)6500206 10 19.6 20.7 20 25
8HK(0,1)6500506 20 30.4 32.7 35 35
CB0H 8HK(0,1)6500806 32 43.6 47.3 45 50
8HK(0,1)6501006 40 52.0 56.6 60 60
8HK(1,2)6501506 60 73.7 80.5 80 90
8HK(1,2)6502006 80 95.3 104.4 100 110
8HK(0,1)6500206 10 17.6 18.7 20 20
8HK(0,1)6500506 20 28.4 30.7 30 35
8HK(0,1)6500806 32 41.6 45.3 45 50
D60H 8HK(0,1)6501006 40 50.0 54.6 60 60
8HK(1,2)6501506 60 7.7 78.5 80 80
8HK(1,2)6502006 80 93.3 102.4 100 110
8HK(1,2)6502506 100 114.9 126.3 125 150

(0,1) - 0 = no service disconnect or 1 = with service disconnect.

(1,2) - 1 = with service disconnect, no breaker jumper bar or 2 = with service disconnect and breaker jumper bar.

MOP = Maximum Overcurrent Protection device; must be HACR type circuit breaker or time delay fuse. Refer to the latest edition of the National Electric Code or in
Canada the Canadian electrical Code and local codes to determine correct wire sizing.

1.
2.
3.
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Table 20: Electrical data for multi-source power supply: 208/230-1-60

Minimum circuit ampacity (A) MOP2 (A)
Air Heater Heater 208 V 230V 208V | 230V
handlers 1 amps (A) —— —L
models models at 240 V Circuit Circuit
First3 |Second | Third | First® | Second | Third | First3 | Second | Third | First® | Second | Third
B36D 8HK16501506 60 26.2 435 — 28.4 48.1 — 30 45 — 30 50 —
C36D 8HK16501506 60 26.2 435 — 28.4 48.1 — 30 45 — 30 50 —
8HK16502006 80 48.0 43.3 — 52.6 47.8 — 50 45 — 60 50 —
Ca8H 8HK16501506 60 30.2 435 — 32.4 48.1 — 35 45 — 35 50 —
8HK16502006 80 52.0 43.3 — 56.6 47.8 — 60 45 — 60 50 —
8HK16501506 60 28.2 43.5 — 30.4 48.1 — 30 45 — 35 50 —
D48H 8HK16502006 80 50.0 43.3 — 54.6 47.8 — 60 45 — 60 50 —
8HK16502506 100 50.0 43.3 21.6 54.6 47.8 23.9 60 45 25 60 50 25
CE0H 8HK16501506 60 30.2 435 — 32.4 48.1 — 35 45 — 35 50 —
8HK16502006 80 52.0 43.3 — 56.6 47.8 — 60 45 — 60 50 —
8HK16501506 60 28.2 435 — 30.4 48.1 — 30 45 — 35 50 —
D60H 8HK16502006 80 50.0 43.3 — 54.6 47.8 — 60 45 — 60 50 —
8HK16502506 100 50.0 43.3 21.6 54.6 47.8 23.9 60 45 25 60 50 25

1. 8HK1 = with service disconnect, no breaker jumper bar
2. MOP = Maximum Overcurrent Protection device; must be HACR type circuit breaker or time delay fuse. The first circuit includes blower motor amps. Refer to the lat-
est edition of the National Electric Code or in Canada the Canadian electrical Code and local codes to determine correct wire sizing.

Table 21: Electrical data for single source power supply: 208/230-3-60

Heater Field wiring
Air handler models Heater models! amps (A) Minimum circuit ampacity (A) MOP2 (A)
at240v 208 V 230V 208 V 230V
B36D 8HK06501025 23.1 29.7 32.4 30 35
8HK06501525 34.6 42.2 46.2 45 50
8HK06501025 23.1 29.7 32.4 30 35
C36D 8HK06501525 34.6 42.2 46.2 45 50
8HK06502025 46.2 54.7 60.0 60 60
8HK06501025 23.1 33.7 36.4 35 40
C48H 8HK06501525 34.6 46.2 50.2 50 60
8HK06502025 46.2 58.7 64.0 60 70
8HK06501025 23.1 31.7 34.4 35 35
Da4sH 8HK06501525 34.6 442 48.2 45 50
8HK06502025 46.2 56.7 62.0 60 70
8HK06502525 57.7 69.2 75.8 70 80
8HK06501025 23.1 33.7 36.4 35 40
C60H 8HK06501525 34.6 46.2 50.2 50 60
8HK06502025 46.2 58.7 64.0 60 70
8HK06501025 23.1 31.7 34.4 35 35
DEOH 8HK06501525 34.6 44.2 48.2 45 50
8HK06502025 46.2 56.7 62.0 60 70
8HK06502525 57.7 69.2 75.8 70 80

1.0 = no service disconnect or 1 = with service disconnect. The 20 kW and 25 kW heater models (8HK16502025 and 8HK16502525) come with service disconnects
standard. Single source power MCA and MOP requirements are given here only for reference if used with field installed single point power modification.

2. MOP = Maximum overcurrent protection device; must be HACR type circuit breaker or time delay fuse. The first circuit includes blower motor amps. Refer to the lat-
est edition of the National Electric Code or in Canada the Canadian electrical Code and local codes to determine correct wire sizing.

Table 22: Electrical data for multi-source power supply: 208/230-3-60

Minimum circuit ampacity (A) MOP?2 (A)
Air handlers Heater Heater amps (A) 208V 230V 208V ‘ 230V
models models’ at 240V Circuit Circuit
First? | Second | First? | Second | First? | Second | First? | Second
C36D 8HK16502025 46.2 29.7 25.0 324 27.6 30 25 35 30
C48H 8HK16502025 46.2 33.7 25.0 36.4 27.6 35 25 40 30
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Table 22: Electrical data for multi-source power supply: 208/230-3-60 (continued)

Minimum circuit ampacity (A) MOP? (A)
Air handlers Heater Heater amps (A) 208V \ 230V 208V \ 230V
models models’ at 240V Circuit Circuit
First? | Second | First? | Second | First? | Second | First? | Second
D48H 8HK16502025 46.2 31.7 25.0 34.4 27.6 35 25 35 30
8HK16502525 57.7 38.0 31.2 41.3 34.5 40 35 45 35
C60H 8HK16502025 46.2 33.7 25.0 36.4 27.6 35 25 40 30
DEOH 8HK16502025 46.2 31.7 25.0 34.4 27.6 35 25 35 30
8HK16502525 57.7 38.0 31.2 41.3 34.5 40 35 45 35

1. The 20kW and 25kW heater models (8HK06502025 and 8HK06502525) come with service disconnects standard.
2. MOP = Maximum overcurrent protection device; must be HACR type circuit breaker or time delay fuse. The first circuit includes blower motor amps. Refer to the lat-
est edition of the National Electric Code or in Canada the Canadian electrical Code and local codes to determine correct wire sizing.

Table 23: Temporary repair mode cooling airflow data (CFM)

. B24D B36D C36D C48H D48H C60H D60H
Cool tap Unit . - - - . - -
High High High High High High High
000 CFM 400 525 400 400 425 400 425
w 83 93 82 78 80 78 80
001 CFM 550 675 550 725 725 725 725
w 101 131 96 137 130 137 130
010 CFM 725 875 825 1100 1100 1100 1100
w 145 189 143 232 204 232 204
CFM 900 1125 1100 1475 1475 1475 1475
o1 w 216 298 217 399 328 399 328
100 CFM N/A 1350 1350 1800 1825 1800 1825
w N/A 461 337 647 533 647 533
Notes:

« Air handler units have been tested to UL 60335-2-40 / CSA 22.2 No. 236 standards up to 0.6 in. W.C. external static pressure.

« Dry coil conditions only, tested without filters.

« For optimal performance, external static pressures of 0.2 in. W.C to 0.5 in. W.C are recommended. Heating applications tested at 0.5 in. W.C. external static pres-

sure. Above 0.5 in. W.C., CFM is reduced by 2% per 0.1 in. increase in static.
Low speed cooling used only with two stage outdoor units. Speed is preset to 65% of high speed.

Dehumidification speed is 85% of jumper selected cool tap.

e o o o

sult the instructions for the electronic air cleaner for further details.

Any compressor operation uses HI COOL and LO COOL DIP switches. Indoor heating operates off the heat kit selection and the HEAT DIP switches.
At some settings, low cool and/or low heat airflow may be lower than what is required to operate an airflow switch on certain models of electronic air cleaners. Con-

« Airflow (CFM) indicator light (LEDZ2) flashes once for every 100 CFM (for example, 12 flashes is 1200 CFM) - blinks are approximate +10% of actual CFM.

Section XilI: Maintenance

Inspect filters at least once per month, and clean or replace them when
they become dirty. The frequency of cleaning depends upon the hours
of operation and the local atmospheric conditions. Clean filters keep
unit efficiency high.

Coil cleaning

A CAUTION

Ensure adequate precautions are taken to protect electrical compo-
nents from liquid.

If cleaning the coil is necessary, clean with water only.

As an alternative to water, Evap-Green by Nu-Calgon is the only pH
neutral coil cleaner approved for use when it is correctly diluted.

Ensure to thoroughly rinse the cleaned coils after using Evap-Green.
Lubrication
The bearings of the blower motor are permanently lubricated.

Condensate drains

During the cooling season, check the condensate drain lines to be sure
that condensate is flowing from the primary drain but not from the sec-
ondary drain.

If condensate ever flows from the secondary drain, shut off the unit
immediately and clean the condensate pan and drains to insure a free
flowing primary drain.

Section XIV: Air system adjustment

To check the cubic feet per minute (CFM), measure the external duct
static using a manometer and static pressure tips. To prepare coil for
static pressure measurements, run only the fan to ensure a dry coil.

See Table 23 for air handling unit airflow data (CFM).

Drill two holes, one 12 in. away from the air handler in the supply air
duct and one 12 in. away from the air handler in the return air duct
(before any elbows in the ductwork). If the internal filter rack is utilized,
the return air static pressure reading must be taken after the filter but
before the indoor coil. Insert the pressure tips and energize the blower
motor. See Table 23 to determine the airflow and make the necessary
adjustments to keep the CFM within the airflow limitations of the coil.

External duct static

Measure the supply air static pressure. Record this positive number.
Measure the return air static pressure. Record this negative number.
Treat the negative number as a positive, and add the two numbers to-
gether to determine the total external system static pressure. If a filter
rack is installed on the return air end of the air handler or indoor coil sec-

Johnson Controls Ducted Systems
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tion, make sure to measure the return air duct static between the filter Section XV: Installation verification

and the indoor coil.

Before and during the completion of the installation procedures, verify

Take measurements here if using

a filter rack.

Return air static must be taken Primary
between the filter and indoor coil. Premade traps Handmade traps A70500

all tasks are accomplished as indicated in this installation manual.

3 in. minimum

Figure 20: Drain traps

A1704-001

Figure 19: Duct static measurements

Blower
section

Coil
section

Drain plug for
horizontal drain

Horizontal drain
trap connection

Primary drain
trap connection

Upflow application

Downflow application

Q Coil
section

Blower
section

Drain plug for
primary drain

Right flow application

Left flow application

Drain plug for
primary drain

Horizontal drain

trap connection . .
Primary drain

Drain plug for trap connection

horizontal drain

A1698-001

Figure 21: Location of coil trapped and plugged drain connections
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Section XVI: Wiring diagrams

INDOOR EQUIPMENT

Heeoe HOOGOO coom
ARCB

EEV MOTOR

EEV CONTROL BOARD

LED
INDICATORS

EEV CONTROL
LED DIAGNOSTIC CODES
LAMP LAMP LEGEND
COLOR CONDITION DESCRIPTION IPT - INDOOR COIL PRESSURE TRANSDUCER
NO LAMP N/A Control failure OR No power to the control ITS - INDOOR COIL TEMPERATURE SENSOR
RED ON Normal operation, No active faults EEV - ELECTRONIC EXPANSION VALVE
RED 1 Flash Invalid pressure transducer
RED 2 Flashes Invalid suction temperature
RED 3 Flashes EEV fully open while in superheat mode
RED 4 Flashes Suction pressure out of range
RED 5 Flashes No RS-485 communication
GREEN ON EEV Opening
YELLOW ON EEV Closing 5292155-UWD-B-0117

CONTROL
COMM PORT
O
USE COPPER CONDUCTORS ONLY.
IF ALUMINUM CONDUCTORS ARE PRESENT,
ALL APPLICABLE LOCAL AND NATIONAL
7’ CODES MUST BE FOLLOWED.
=Q fa\ g g é % g Zl A
—| D
EREEE CEEE
L PR1 ™

Figure 22: Wiring diagram - EEV
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WHEN INSTALLING HEATER KIT, BE SURE THE BLOWER SPEED 15 SEE INSTALLATION INSTRUCTIONS FOR PROPER
SET TO THE SPEED SPECIFIED FOR THE AIR HANDLER/HEATER KIT LOW VOLTAGE FIELD WIRING CONNECTIONS.
COMBINATION ON THIS UNIT'S INSTALLATION INSTRUCTIONS.

HEATER KIT5: @

BHK(0,1)650 o o

IMDOCR EQUIPMEMT
CONTROL
COMM PORT

HE1 == T
(02,0506 P = = s s 3
EQUIPMENT e _5._"‘0 ﬂ‘f’ WHT |, - B SEI2 Sf =
. Te T iy Tl ok FRed
BLU
s i w% EEV MOTOR FR1. T
Hoe vEL mack EEV CONTROL BOARD

HEATER KITS:
8HKI(0,1)650
(06,1006
T - Mo o © AIR HANDLER - WITH NO HEAT KIT
GROUND Tz T ® WIRING DIAGRAM
R Bl § B | @
e a2 £
REDMHT @
e o ALACK @D
BLK
* RED FL Hi
HEATER KITS: E2 = o e
8HK(1,2)5501 506 M~ 2 = 2 y
g v
LIPMENT | "o _cl[!lo oNO ik N é‘iﬂ ‘ T 35
bt e oNT BROWN [ 2
""" B T du ITS T ﬁ%
2l glen i =] & R-
Bw |
1]
e IE @)
L2 i’
B ] B BLACK |
L 8 S ¥R |
BLU
B o AE/ VY Y
HEATER KITS: 5 | [BU HE]
8HK(1,2}6502006 i
= Bl ]
ELIPMENT. oNT| [N GNO IND oNO CNT \ .
””””” =1 T Tz WHT g
2k o [ =1 BLY
&)
u BLK @
12 T @
) @(_B.LU ‘ BLALK @
LR o YEL
TRANSFORMER

Lo -
CRN Ceid g ¥
©_ = E
HEATER KIT: = = g g
8HK(1,26502506 3 |« s g £
i 3 = ]
= 1 3
EQUIFMENT 1 o 2 ; EEEEB
------- =] CNT
3 RED é CNT i) (ij BROWN LEGENDY
& @jju T T Tu Ji2_gu |:wm@ HE - HEATING ELEMENT
R ol K [ amn [ 2|  FL-FUSIBLE LINK
BLU |2 LS - LIMIT SWITCH
L i 3|  CNT-CONTACTOR
[ repmwnr| ;| CC- CONTACTOR COIL
ulg BiK Per USE COPPER CONDUCTORS ONLY.
D] IF ALUMINUM CONDUCTORS ARE
2l ALy PRESENT, ALL APPLICABLE LOCAL
AND NATIONAL CODES MUST BE
1 i FOLLOWED.
B o
6284252-UWD-A0722

Figure 23: Wiring diagram
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Section XVII: Start-up sheet

Start-up Sheet

Residential Air Handler with Electric Heat
Correct start-up is critical to customer comfort and equipment longevity

Start-up date I:I Company name | | Start-up technician | |

Owner information

Name | | Address | | Daytime phone | |

City State or province Zip or postal code
| | | | | |

Equipment data

Unit model number | | Unit serial number | |

General information (check all that apply)

(" New construction " Upflow (" Horizontal Left

(' Retrofit C' Downflow (' Horizontal Right

Unit location and connections (check all that apply)

] Unitis level Duct connections are complete : [ Supply [ Return

[ Condensate drain is connected correctly (refer to installation manual) [ Condensate trap is primed with water
Filters

[ Filters installed Number of filters I:I Filter size I:I

Electrical connections and inspection (complete all that apply)
( 208 VAC ( 230 VAC " 460 VAC

[~ Wires and electrical connections inspected [ Transformer wired correctly for primary supply voltage [~ Ground connected

Line voltage measured (VAC) |:| Low voltage value between R and C at control board (VAC) |:|

[ Thermostat wiring is complete [ Thermostat cycle rate or heat anticipator adjusted to Installation Manual specifications
Airflow setup
Heat 0/1 0/1
Variable speed | Low cool 0/1 0/1 0/1
Blower type (Circ:zecg/lom) Eigh cool 0/1 0/1 0/1
and set-up elay 0/1 0/1
Stage 1 kW 0/1 0/1
Heat kit selection 0/1 0/1 0/1 0/1
HP heating/cooling Ch 2 C3 Ca Cs
Standard ECM| Electric heat speed Ch 2 C3 C4 Cs
Continuous fan speed (1 C2 C3 Ca Cs
Supply static (in. W.C.) I:I Supply air dry bulb temperature I:I Outside air dry bulb temperature I:I
Return static (in. W.C)) I:I Return air dry bulb temperature I:I Return air wet bulb temperature I:I
Total external static pressure I:I Temperature drop I:I Supply air wet bulb temperature I:I
Other switches (check all that apply)
HUMIDISTAT (" YES ( NO AC/HP (C AC (C HP CONTFAN (C 40% ( 60% ( 80% (T 100%

Continued on next page
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Electric heat (complete all that apply)

Electric heat kit:  Model number ’

‘ Serial number ’

i

‘ Rated kW

Measured voltage (V)

Measured amperage (A)
Number

Heater 4 Heater 5

Heater 6

Heating return air
dry bulb temperature

Heating supply air
dry bulb temperature

Air temperature rise

Job site clean-up

[~ Tools have been removed from unit.

[T All panels have been installed.

[~ Job site has been cleaned, and indoor and outdoor debris removed from job site.

Unit operation and cycle test (complete all that apply)

=
-
-
-

Operate the unit through continuous fan cycles from the thermostat, noting and correcting any problems.
Operate the unit through cooling cycles from the thermostat, noting and correcting any problems.
Operate the unit through mechanical heating cycles from the thermostat, noting and correcting any problems.

Operate the unit through emergency heating cycles from the thermostat, noting and correcting any problems.

Owner education

Provide the owner with the owner's manual.

=
-
-
-

Explain operation of system to the owner.

Explain thermostat use and programming (if applicable) to the owner.

Explain the importance of regular filter replacement and equipment maintenance.

Comments and additional job details
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