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50HJQ014,016
Single-Package Heat Pump Units
50/60 Hz

Wiring Diagrams
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SEQUENCE OF OPERATION

Cooling, Units Without Economizer — With unit
main power on, set thermostat to COOL position and
desired room temperature. Set fan switch at AUTO. (on de-
mand) or ON (continuous) position.

On a rise in room temperature, cooling contact no. 1 in
the thermostat closes. The indoor and outdoor fan motors
start. If the 5-minute compressor time-delay (CTD) on the
defrost board (DB) is satisfied, then compressor no. 1 con-
tactor is energized and compressor no. 1 will start. Com-
pressor no. 1 cycles on demand of the thermostat to satisfy
room conditions. Each time the cooling contactor no, 1 opens,
the CTD starts the 5-minute delay.

On 50HJQO016 units, with an additional rise in room tem-
perature, cooling contactor no. 2 in the thermostat closes,
energizing compressor contactor no. 2. Compressor no. 2 starts
and cycles on demand of the thermostat to satisfy the
occupied space demands.

Cooling, Units With Economizer — Upon a call
for cooling, when outdoor ambient temperature is above the
temperature control setting, the indoor and outdoor fans and

compressor(s) energize. The economizer damper moves to
vent position.

Upon a first-stage call for cooling, when outdoor am-
bient temperature is below the temperature control setting,
the indoor fan starts and economizer damper modulates to

maintain mixed-air temperature. The compressor(s) remains
off.

Upon a second-stage call for cooling, compressor no. 1
(50HJQO16) or unloaded compressor (5S0HIQ014) is ener-
gized and mechanical cooling is integrated with economizer
cooling. Compressor no. 2 (S0HJQO016) is locked out. If the
air temperature is below 50 F (10 C), a cooling lockout switch
prevents the compressor(s) from running.

When supply-air temperature drops below a fixed set point,
the economizer damper modulates to maintain the temper-
ature at the fixed set point.

A freeze protection thermostat (FPT) is located on the
indoor coil. It detects frost build-up and turns off the
compressor(s), allowing the coil to clear. Once frost has melted,
the compressor can be reenergized.

Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.
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Heating, Units Without Economizer — With unit
main power on, set thermostat at HEAT position and desired
room temperature. Set fan switch at AUTO. (on demand) or
ON (continuous) position.

On a drop in room temperature, heating contact no. 1 in
the thermostat closes, energizing heat relay (HR), reversing
valve relay (RVR), reversing valve solenoids (RVS1 and RVS2)
and compressor 1no. 2 contactor. Compressor (014) or com-
pressor no. 2 (016) and indoor and outdoor fan motors start.
If the 5-minute CTD on the DB is satisfied, then compressor
no. 1 contactor is energized and compressor no. 1 will start.

On units equipped with electric heat, when additional heat
is needed, heating contactor no. 2 in the thermostat closes,
energizing W2.

Heating, Units with Economizer — With unit main
power on, set thermostat at HEAT position and desired room
temperature. Set fan switch at AUTO. (on demand) or ON
(continuous) position.

On a drop in room temperature, heating contact no. 1 in
the thermostat closes, energizing heat relay (HR), reversing
valve relay (RVR), reversing valve solenoids (RVS1 and RVS2)
and compressor no. 2 contactor. Compressor no. 2 (016) and
indoor and outdoor fan motors (014,016) start. If the 5S-minute
CTD on the DB is satisfied, then compressor (014) or com-
pressor no. 1 (016) contactor is energized and compressor
(014) or compressor no. 1 (016) will start. The outdoor-air
damper stays at vent position while the indoor fan is
operating.

On units equipped with electric heat, when additional heat
is needed, heating contactor no. 2 in the thermostat closes,
energizing W2,

Defrost Cycle — When the temperature of the outdoor
coil drops below 28 F (-2.2 C) as sensed by the
defrost thermostat (DFT1 or DFT2), the defrost timer
starts. At the end of a timed period (field set at 30, 50, or
90 minutes), the defrost cycle will begin. The defrost board
energizes terminals O and W2, energizes the defrost relay
(DR), deenergizes the reversing valve solenoids (RVS1 and
RVS2), and energizes the electric heat. The outdoor-fan
motor will stop.

The unit continues to defrost either until the coil temper-
ature as measured by DFT1 or DFT2 reaches 65 F (18.3 C),
or until unit completes a 10-minute defrost cycle.

During the defrost mode, when a circuit defrosts, RVS will
oscillate between heating and cooling modes until defrost
mode is complete. This will prevent the head pressure from
getting too high.

At the end of the defrost cycle, the electric heaters (if
applicable) will be deenergized, the reversing valve sole-
noids will be energized, and the outdoor fans will start.

Automatic Changeover — When the system selec-
tion switch is set at AUTO. position, unit automatically changes
from heating operation to cooling operation when the tem-
perature of the conditioned space rises to the cooling lever
setting. When the temperature of the conditioned space falls
to the heating lever setting, unit automatically changes from
cooling to heating operation (with a 3 F [1.7 C] deadband in
between).

Continuous Air Circulation — Turn unit power on.
Set system control at OFF position. Set fan switch at ON
position. The indoor-fan contactor is energized through the
thermostat switch and the indoor fan runs continuously.

Cycle-LOC™ Protection — If unit operation is in-
terrupted by an open high-pressure switch, low-pressure swiich,
indoor coil freezestat, or by compressor internal line-break
device (overcurrent or overtemperature), and compressor is
calling for either cooling or heating, Cycle-LOC protection
device simultaneously locks out unit and lights a warning
light on the thermostat. Restart the unit by manually turning
thermostat to OFF and then to ON position. If any of the
protective devices opens again, the unit continues to lock
out until corrective action is taken.

NOTE: If the unit fails to operate due to compressor over-
current condition, restart by manually resetting circuit break-
ers at the unit. Restart cannot be accomplished at the room
thermostat.

Emergency Heat — If compressor is inoperative due
to a tripped safety device (high or low pressure, indoor coil
freezestat, overcurrent, or overtemperature), the Cycle-LOC
device locks out the compressor and lights a warning light
on the room thermostat. When the switch is field installed
into the unit, compressor circuit and outdoor thermostats are
bypassed, and the second stage of thermostat energizes the
indoor blower and the electric resistance heaters.
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LEGEND (Fig. 1-14 and 18)
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NOTES (Fig. 1-14)

. Compressor and/or fan motor(s) is thermally protected.
Three-phase motors are protected against primary single-
phasing conditions.

. If any of the original wire furnished must be replaced, it
must be replaced with type 90° C or its equivalent.

. Jumpers are omitted when unit is equipped with
economizer.

. Set thermostat heat anticipator(s) according to electric heat
chart.

. The CB1 and CB2 must trip amps are equal to or less
than 156% FLA, and IFCB must trip amps are equal to
or less than 140% FLA.

. Number(s) indicates the line location of used con-
tacts. A bracket over 2 numbers signifies a single-pole,
double-throw contact. An underlined number signifies a

normally-closed contact. Plain (no line) number signifies
a normally-open contact.

. TRANI1 and 2 are wired for 230-v units. If 208/230-v unit

is to be run with 208-v power supply. TRAN1 and 2 must
be rewired as follows:

a. On both TRAN1 and TRAN2, disconnect the black
wire from the orange wire.

b. On both TRAN1 and TRAN2, connect the black wire
to the red wire.

¢. Apply wirenuts to the orange TRAN1 and TRAN?2 wires.

. The CLO locks out the compressor to prevent short

cycling on compressor overload and safety devices. Be-
fore replacing CLO, check these devices.

9. Remove jumper between terminals RC an RH.
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Fig. 1 — Label Diagram, Component Arrangement; 50HJQ014, 208/230 V, 60 Hz Unit
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ELECTRIC HEAT AHA SETTING
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Fig. 7 — Label Diagram Component Arrangement; 50HJQ016, 208/230 V, 60 Hz Unit
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Fig. 8 — Label Diagram, Component Arrangement; 50HJQ016, 400 V, 50 Hz Unit
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Fig. 9 — Label Diagram, Component Arrangement; 50HJQ016, 460 V, 60 Hz Unit
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Fig. 11 — Label Diagram, Schematic; 50HJQ016, 208/230 V, 60 Hz Unit
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MAIN CONTROL BOX <—

A. 208/230 V, 60 Hz (PART NO. 50DP900221)

—> POWER EXHAUST BOX

1
I___27/
3

RED p=——m RED
1L FU9 |

. 1

YEL 4

1 o 5 S
EMC CAP

BLU FUS BLU Io YEL } BRN o 6

!
|
|

O @
!
|
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MAIN CONTROL BOX €«—

B. 460 V, 60 Hz (PART NO. 50DP900221)

—> POWER EXHAUST BOX

|
I
| Rep
O @) [FUs —HED -
: RIBBED OR WHT
EMC CAP
(A1 BLU MEna1LBLU YEL L
O- \23) i LFUs = OO ! —®SMOOTH OR BRN

MAIN CONTROL BOX €«—

C. 575V, 60 Hz (PART NO. 50DP900241)

—> POWER EXHAUST BOX

|
|
|
RED BLK
O- @ t {Fug —HER .
I &
: RIBBED OR WHT
EMC l CAP
BLU =7a LBLU YEL
NEUTRALTB 1 F i *—
I T . LEU8 | OO ' SMOOTH OR BRN
D. 400 V, 50 Hz (PART NO. 50DP900251)
LEGEND
CAP — Capacitor
EMC — Exhaust Motor Contactor
EFM — Exhaust Fan Motor
FU — Fuse
TB — Terminal Block

Fig. 15 — Power Exhaust Power Wiring
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Y1 C 11 X | | TB2 (MAIN CONTROL BOX)

BRN
BLK
IFC
BLU <)/ : RED
EMC MAIN CONTROL
ECONOMIZER BOX
, ACTUATOR
AUXILIARY
GRA SWITCH
POWER EXHAUST LEGEND
CONTROL BOX EMC — Exhaust Motor Contactor
IFC — Indoor (Evaporator) Fan Contactor

Fig. 16 — Power Exhaust Control Wiring

P
c HPS LPS
T TB2 ORN ORN

.—.x WHT ' I:

PL1-6 PL1-9 r VIO

TBZPNK—<§|—YEL-?>;F\IK cLo2 | orn }
WHT  PNK @—VIO— @ I_‘@ <-‘-I_‘_2> @ &016

| | WHT P’t BLk | | ONLY
L® Oy |
r TG Il

LEGEND BRN 1
CLO — Cooling Lockout
HPS — High-Pressure Switch L2
1P — Internal Protector
LPS — Low-Pressure Switch
PL — Plug
TB — Terminal Block
TG Il — Time Guard® 1l Device

To indicate common potential
I— only, not to represent wiring

Fig. 17 — Time Guard Il Device Wiring
(016 Only)
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CLOSE BP, SP
(ENERGIZES IFM AND ECON)

1.2
————————— o0 ———
r N
| PL1-7 \
| NN —_
THERMOSTAT 2 | 7/ BLK ct @ BRN
RC O{RrCc}| & //
I I— ———————————————— e
I
!
' |
RH Of RH : |
OPEN ALL MODES ] I
(BREAKS THERMOSTAT |
POWER) | |
' |
I
|
| OPEN
BP
|
! I
| EAS*
L — —RED— — — O—t—BL———¢—GRA Q @ BRN—
| —O\
| I
I !
I I
I CLOSE SP, E |
I I
Y E R —— s T p—
- T 1
| | PL1-1
| " NN\
I TRt TR1t 7/
|
| OPERATING MODES
I BP — Building Pressurization
Evaporator fan on, economizer energized to fully
é) open position, power exhaust disabled.
CLOSE BP, SP E — Evacuation.
Qﬁ_‘t’ g%g,\%o” Evaporator fan off, economizer deenergized to fully
closed position, power exhaust on (open)
SP — Smoke Purge.
| Evaporator fan on, economizer energized to fully
open position, power exhaust on
| U —— T *Included in power exhaust accessory
tEconomizer connections

NOTE: See Legend on page 3

Fig. 18 —Economizer and Smoke Control/Fire Shutdown Wiring
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CAP
HC

HR
OFC
OFM
B8

LEGEND
Capacitor

Heater Contactor

[~ T T T T T T

OFC

¢~ REMOVE YELLOW LEAD

— YEL— — _®__| }__@ SWITCH WIRING
O )
N BLK
HC /
CAP1
@—' '—® YEL | | BRN \
-@—l l—@- 1 15°F (-9.4C)
{_ switch | YEL
| ;
I P S <—— REMOVE YELLOW LEAD
| ]
YEL VEL l
| ll_ i BLK
' T T T LT T TN oaee
| —_——— - |———an
I r
| i YEL
| 45°F (720) |
| switcH |
|
|
|
L

| 8l
UI—K
—+ i
— T T\ oA
————— ‘-——BRN \
YEL
24-V WIRING @ o2
i
BRN
ct !
- ——— — — — — — —ORN— — — —
% c2
TR2 7

(Included in Accessory Kit)

Heater Relay

Qutdoor-Fan Contactor
Qutdoor-Fan Motor

Terminal Block

Field Wiring

Factory Wiring

Fig. 19 — Typical 0° F (-17.8 C) L.ow-Ambient Kit Wiring Diagram

(208/230, 400, 460 V Shown)
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MOTORMASTER® T
&~ CONTROLLER

-
|

| +_ -1 OFM1
I

L.

o ‘ e _ / | BLK
l —\-'@_l Yewpm BRN /
| f_@_l "j tLar \

YEL

] . ")
L_,__.__%{-__J ,-—o/cl_T;f'15°F (—9.4C)
|
N\ YEL YEL YEL/'I SWITCH OFM2
— ; BLK
- - GAP2 /
- -'-:_%)l BAN—(
: - 45°F (7.2C) QT YEL:
SWITCH

N JIA—YEL

K
__. CAP3 BL /
- P} BRN \ ;
Qr g -

24-V WIRING* ‘ c2

ORN\ c1 —BAN
S == -- == C2

o~

LEGEND

Contactor

Capacitor

Heater Contactor
Heater Relay
Qutdoor-Fan Contactor
Outdoor-Fan Motor
Terminal Block
Quadruple Terminal
Field Wiring

Factory Wiring
Accessory Low-Ambient Wiring

Splice

*Accessory low-ambient wiring

Fig. 20 — Motormaster Device Wiring Diagram —
208/230, 400, 460 V Units &
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LEGEND

C — Contactor

CAP — Capacitor

HC — Heater Contactor

HR — Heater Relay

OFC — Outdoor-Fan Contactor
OFM — Outdoor-Fan Motor

SWITCH
. ;}),lw_:"’J\YEL
}

________ - TB Terminal Block
| TRANSFORMER* QT Quadruple Terminal
YEL —-—— Field Wiring
}’_ H1 H2- —J —— Factory Wiring .
BLK —_——— C\zgﬁzsory Low-Ambient
r—— — =7 @ Splice
I X 4 X3 X2 X 1 | MOTORM ASTER@ I *I':qstlglled wliﬁhdlow-ambient Kit.
| /CONTROLLER S pplied i fow-ambient kit
BLK l
l r YEL
| 1 _hHe2t | : OFM1
- BLK BLK
ot L _ — _CAP1 [
EMHGD 15°F (-9.40) K’F‘—BRN \
SWITCH YEL
@ -2 ] YEL
H: : &—— ]
:; M~YEL
- — - ; | "y OFM2
; YEL L CAP2 /
— —— e |———— BRN \
! 45°F (7.2 Q) YEL

OFM3

_ CAP3 BLK /

YEL L W B2 BRN \
YEL QT vg

24-V WIRING ‘Y—'@

BRN

Vi ORN el c2
) ORN-"1 — =BRN

C1 @

TB-2

Wi

Fig. 21 — Motormaster Device Wiring Diagram —
575 V Units
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Tt 1
=it |

AIRFLOW 111 |

TOP OF COIL

B
hirt

MRS
e are brmars
+—+
+—
tet—t—t—t

+—+
ot
+—t
it

il
Lo

b

SENSOR
LOCATION
S0HJQO16

SENSOR

L — LOCATION

50HJQ014

HAIRPIN END

Fig. 22 — Motormaster® Device Sensor
Location on Outdoor Coil

LEGEND AND NOTES FOR FIG. 23
I1\IOTES:

LEGEND

Air Pressure Switch
Auxiliary Relay
Contactor

Cooling Contactor
Counterclockwise
Cooling Lockout Switch
Clockwise

Heat Anticipator
Outdoor-Air Thermostat
Plug

Terminal Block
Thermostat, Cooling
Thermostat, Heating

2
3.
4
5

Economizer is a factory-installed option or field-
installed accessory.

. Air pressure switch (APS), if desired, must be field
supplied.
The remote potentiomenter and 2 in. x 4 in. elec-
trical box must be field supplied.

. All wiring shown as dashed (----) lines must be
field provided and connected.

. Auxiliary relay is field-supplied part number
HN61KK224,
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SENSOR

|
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—
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AN an [ _ a I 8e3 L]
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I . H I i
23 B e | RN
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8 N | | o
=% 9 | 4 : | _ﬁ
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|
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HONEYWELL PT NO $66381138
HT24AA001 (See Note 3)

REMOTE CONTROL PANEL

HH82AZ700

Fig. 23 — Accessory Remote Control Panel Wiring
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ROOM BASE UNIT EMERGENCY HEAT

THERMOSTAT CONTROLBOX ° CONTROL BOX
RC ———————— = RC —— — — —| Hi1
[
|
SN |
== RH F———— — — — RH | H2
| ~~ |
I N |
| Wl == — = — — — — w1 NOTE 2 | H3
[ N ORN 5% ______ _!
: N VIO
| w2 F———————- wr———————————— | e 1
| ~~ | |
| PN l :
| Vi fmm——_—_—-—— — - Y1 ] e we
| N |
I P [
| I
I | Y2 r—r————~— E
| ~N |
| N [
| R G (I r——— Pt
| N I |
I I |
I c L _ c I | b
| Rt S IR ,
| | I \
I I | I [ | | -
| X - — = — — — X [ ———— — — L—'L—l———l‘—l"‘— c
I | | o I
I | | . .
I ! i bl g owe
| | | ' | ?
i NOTE 3 | | ] I
' ! ! ' ||
s e i it i o I
| ' Lo
| ' |1
) ' |
' ||
_________ _ |
|
[ ]
[ |
: P
LEGEND |
C — Contactor ) ||
FPT — Freeze Protection
Thermostat [ 1
OFC — Outdoor-Fan Contactor FPT | I

BRN

———=—Field Wiring QE& _____ f . — OFC
NOTES:
1 NOTE 1

Remove brown wire between FPT and OFC terminal C2.
2 Field splice orange and violet wire from electric heaters i

in H1 terminal in emergency heat control box. e
3 Use field-supplied emergency heat switch with indica-

tor light, part no HR59JP115

P

Fig. 24 — Emergency Heat Wiring
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