48ES-A, 48EZ-A,
48VL-A, 48VT-A,
S0ES-A, 50EZ-A,
S0VL-A, 50VT-A

574D--A, 674D--A,
704D--A, 604D--A,
577C--A, 677C--A,
707C--A, 607C--A

SMALL PACKAGED PRODUCT (SPP)
VERTICAL ECONOMIZER
FACTORY INSTALLED OPTION

Installation Instructions

NOTE: Airflow data
instructions.

SAFETY CONSIDERATIONS

Improper installation, adjustment, alteration, service maintenance,
or use can cause explosion, fire, electrical shock, or other
conditions which may cause death, personal injury, or property
damage. Consult a qualified installer, service agency, or your
distributor or branch for information or assistance. The qualified
installer or agency must use factory-authorized kits or accessories
when modifying this product. Refer to the individual instructions
packaged with the kits or accessories when installing.

can be found in unit installation

Follow all safety codes. Wear safety glasses, protective clothing,
and work gloves. Have a fire extinguisher available. Read these
instructions thoroughly and follow all warnings or cautions
included in literature and attached to the unit. consult local
building codes, the current editions of the National Fuel Gas Code
(NFGC) NFPA 54/ANSI 7Z223.1, and the National Electrical Code
(NEC) NFPA 70.

In Canada refer to the current editions of the National Standards of
Canada CAN/CSA-B149.1 and .2 Natural Gas and Propane
Installation codes, and Canadian Electrical Code CSA C22.1

Recognize safety information. This is the safety-alert symbol A
When you see this symbol on the unit and in instructions or manu-
als, be alert to the potential for personal injury. Understand these
signal words: DANGER, WARNING, and CAUTION. These
words are used with the safety-alert symbol. DANGER identifies
the most serious hazards which will result in severe personal injury
or death. WARNING signifies hazards which could result in per-
sonal injury or death. CAUTION is used to identify unsafe practic-
es which may result in minor personal injury or product and prop-
erty damage. NOTE is used to highlight suggestions which will
result in enhanced installation, reliability, or operation.
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VERTICAL ECONOMIZER
(FACTORY INSTALLED OPTION)

GENERAL

Economizers are recommended for only commercial packaged
products that have ECM motors. The Economizer system utilizes
the latest technology available for integrating the use of free
cooling with mechanical cooling for rooftop units. The solid state
control system optimizes energy consumption, zone comfort, and
equipment cycling by operating the compressors when the outdoor
air temperature is too warm, integrating the compressor with
outdoor air when free cooling is available, and locking out the
compressor when outdoor air temperature is too cold. Demand
ventilation is supported.

The Economizer system utilizes gear-drive technology with a
direct-mount spring return actuator that will close upon loss of
power. The Economizer system comes standard with an outdoor air
temperature sensor, a supply air temperature sensor, and low
temperature compressor lockout switch. Indoor enthalpy, outdoor
enthalpy, and CO3 sensors are available for field installation.

Barometric relief dampers provide natural building pressurization
control. Barometric relief dampers are built into the design and are
standard. Table 1 categorize the different models according to their
chassis size and their respective coil type. Please follow the
instructions according to your unit categorization. See Table 2 for
Hood Package contents. See Table 3 for sensor usage.

Table 1 — Coil Type

LARGE /
MODELS TYPE SMALL STRAIGHT BE?I?%EO/IL
COIL
50ES PAC 30-36 42-48 60
48ES YAC 30-36 42-48 60
50EZ PHP 30-36 42-48 60
48EZ DF 30-36 42-48 60
50VL PAC 30-36 42-48 60
48VL YAC 30-36 42-48 60
50VT PHP 30 36-42 48-60
48VT DF 30 36-42 48-60
704D PAC 30-36 42-48 60
574D YAC 30-36 42-48 60
604D PHP 30-36 42-48 60
674D DF 30-36 42-48 60
707C PAC 30-36 42-48 60
577C YAC 30-36 42-48 60
607C PHP 30 36-42 48-60
677C DF 30 36-42 48-60
LEGEND
DF — Dual Fuel

PAC — Packaged Air Conditioner
PHP — Packaged Heat Pump
YAC - Packaged Air Conditioner and Gas Furnace



ECONOMIZER

Table 2 — Hood Package Contents

SMALL CHASSIS LARGE CHASSIS
Qty Content Description Qty Content Description
1 Hood Side, Right 1 Hood Side, Right
1 Hood Side, Left Hood Side, Left
2 Angle, Filter 2 Angle, Filter
Aluminum Filter Aluminum Filter
1 (20-1/2" x 16—1/2x1”) 1 (20-1/2" x 16—1/2x1”)
(521 x 419 x 25 mm) (521 x 419 x 25 mm)
Screws Screws
18 (#10 — 14 x 5/8” w/Seal 18 (#10 — 14 x 5/8” w/Seal
Washer) Washer)
Screws Screws
2 | (#8-18x3/4"TypeBPan | 2 | (#8 — 18x3/4” Type B Pan
Head) Head)
1 Bracket, Sensor

NOTE: See Table 5 and 6 to determine the disposable filters provided.
See Fig. 9. for shipping location of Economizer Hood package.

Table 3 — Economizer Sensor Usage

APPLICATION

ECONOMIZER WITH OUTDOOR AIR DRY BULB
SENSOR

Accessories Required

Outdoor Air Dry Bulb

None, The outdoor air dry bulb sensor is factory

installed.

Single Enthalpy

HLSZAC078

Differential Enthalpy

HHEZAC078 and CRENTDIFO04A00*

CO,, for DCV Control
Using a Wall-Mounted
CO, Sensor

33ZCSENC02 or CGCDXSEN004A00

INSTALLATION
Small Chassis

Vertical Economizer is installed at the factory. Please follow these
instructions for set-up to complete installation.
1. Make sure all power to unit is off and lockout tag is
installed.

A WARNING

ELECTRICAL SHOCK HAZARD

Failure to follow this warning could result in personal
injury or death.

Before installing or servicing system, always turn off main
power to system and install lockout tag. There may be more
than one disconnect switch. Turn off accessory heater
power switch if applicable.

CUT HAZARD

Failure to follow this caution may result in personal injury.

Sheet metal parts may have sharp edges or burrs. Use care
and wear appropriate protective clothing, safety glasses and
gloves when handling parts.

33ZCSENCO2 or
CGCDXSENO004A00T
and 33ZCASPCO2 or
CGCDXASP00100**

CO,, for DCV Control
Using a Duct-
Mounted CO, Sensor

or | CRCBDIOX005A007 t

*CRENTDIFO04A00 accessory is used on many different base units. As

such, these kits may contain parts that will not be needed for installation.

133ZCSENCO2 and CGCDXSENO04A00 are accessory CO, sensors.
**33ZCASPC02 AND CGCDXASP00100 are accessory aspirator boxes
required for duct—mounted applications.

1tTCRCBDIOX005A00 is an accessory that contains both 33ZCSENCO2

AND 33ZVASPCO02 accessories.

ACCESSORIES

The economizer has several field-installed accessories available to

optimize performance. Refer to Table 4 for authorized parts.

Table 4 — Accessory List

DESCRIPTION PART NUMBER
Outdoor Air Enthalpy Sensor HHSZAC078
Indoor Air Enthalpy Sensor CRENTDIFO04A00
Return Air CO2 Sensor (4—20 mA) CRCBDIOX005A00
33ZCSENX02 Or
CO» Room Sensor (4—20 mA) CGCDXSENOO4AQ0
Aspirator Box for duct Mount CO» Sensor 33ZCASPCO02 Or
(4-20 mA) CGCDXASP001A00
Space Temperature and CO2 Room
Sensor with Override (4—20mA) 332CT55C02
Space Temperature and CO2 Room
Sensor with Override and Set Point 33ZCT56C02
(4—20mA)
Heat Pump Relay Package CPRLYKIT001A00

. Remove economizer hood top panel from the return side of

the unit. See Fig. 1. Keep screws and panel next to the unit.

. Open economizer hood package found on the top skid. See

Fig. 9.

. Remove red shipping tape that attaches the outside air

temperature (OAT) sensor to the economizer assembly.
Using two #8 fasteners, found in the hood package, attach
the OAT sensor to the economizer according to Fig. 2.

NOTE: See label attached to economizer for OAT installing

5. Remove horizontal return duct cover panel and cut the wire

ties that hold the hood divider to the economizer assembly.
Slide hood divider off from the two slots holding it in place
and place next to the unit. See Fig. 3.

If you have a gas unit: Gas units have a flue hood attached to the
hood divider. Unscrew the fastener holding the flue hood in place
and dispose the screw. Follow unit’s literature for flue hood
installations.
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Hood Top
OAT Sensor Panel

A09689
Fig. 1 - Economizer Hood Top Panel Removal

OAT Sens

Fig. 2 - Oat Sensor Installed

A09690

6. Replace horizontal return duct cover panel. Screw in place
ensuring all seams are air and watertight.

7. Install the 2 angle filter brackets to the right and left hood
side panels respectively with the #10 screws provided. See
Fig. 4.

8. Assemble hood according to Fig. 5 screwing together with
provided #10 sheet metal screws.

9. Install assembled hood over the economizer opening in the
replacement return chamber panel. See Fig. 6. Screw in
place through pre-punched holes. Make sure all seams are
air and watertight.

NOTE: The two wires that connect to the outside air temperature
sensor (OAT) should remain accessible.

10. Connect the outside air temperature sensor (OAT) to the
economizer per wiring diagram.

11. Open the filter clips on the inside of the hood top. Insert the
aluminum filter into the hood and close the clips to hold in
place. See Fig. 7.

12. To replace 12 x 20 x 1 (304.8 mm x 508 mm x 25.4 mm)
air filters, open the filter access door (horizontal return duct
cover panel), remove old filters and install new disposable
filters in filter rack. See Table 5 for filter size.

Table 5 — Small Coil Filter Sizes*

1 IN. FILTER SIZE 2 IN. FILTER SIZEt
1-10x20x2
1-12x20x 1 (254.0 x 508 x 50.8 mm)
(304.8 x 508 x 25.4 mm) 1-12X20X2
(304.8 x 508 x 50.8 mm)

*Refer to Table 1 for coil type.

1 2—in. filters not included.

NOTE: Unscrew the bracket on the top filter rack to fit 2—in. (50.8 mm)
filters.

NOTE: The economizer control settings and the filters are
accessible through the filter access door.

13. Economizer controls are set to a standard factory setting.
Nevertheless, you can adjust these settings through the filter
access door. Review the settings in the Operation section:

(1.) The standard economizer controller has a factory
setting of “C” for the outdoor air temperature
changeover and 63°F (17°C) for the supply air
(mixed air) temperature sensor. The outdoor air
temperature changeover setting is adjusted on the
sensor by setting the dip switches on the sensor.
The ABCD potentiometer on the economizer
controller should be set to the “D” position.

(2.) The low ambient compressor lockout switch setting
is fixed at 42°F (5.6°C).

(3.) The minimum position for the outdoor air damper
can be configured at the controller. When not using
a COZ sensor, the DCV Max potentiometer must be
completely closed (CCW) for the Minimum Posi-
tion potentiometer to function correctly.

(4.) Settings for the optional outdoor enthalpy sensor,
indoor enthalpy sensor, and CO3 sensor can also be
configured at the controller.

14. Replace the filter access panel. Screw in place ensuring all
seams are air and watertight.

15. Install all economizer accessories then power HVAC unit
and test cycle economizer.
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Fig. 3 - Horizontal Return Duct Cover Panel Removal

Right Hood

Left Hood Side Panel

Side Panel

Filter Angle Bracket Filter Angle Bracket

Fig. 4 - Filter Angle Bracket Installation
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Hood Top Panel

Right Hood
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Fig. 5 - Economizer Hood Assembly )
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OAT Sensor
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Fig. 6 - Economizer Hood Installation Fig. 8 - Economizer Hood Top Panel Removal
HOOD PACKAGE
LOCATED UNDER SKID
Filter Clips
% Aluminum
Filter
A09695 Unit shown with wire grille
Fig. 7 - Filter Installation (See Through View) A12032

Fig. 9 - Hood Package Location
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Large Chassis
Vertical Economizer is installed at the factory. Please follow these
instructions for set-up to complete installation.

1. Make sure all power to unit is off and lockout tag is
installed.

A WARNING

ELECTRICAL SHOCK HAZARD

Failure to follow this warning could result in personal
injury or death.

Before installing or servicing system, always turn off main
power to system and install lockout tag. There may be more
than one disconnect switch. Turn off accessory heater
power switch if applicable.

CUT HAZARD

Failure to follow this caution may result in personal injury.

Sheet metal parts may have sharp edges or burrs. Use care
and wear appropriate protective clothing, safety glasses and
gloves when handling parts.

2. Remove economizer hood top panel from the return side of
the unit. See Fig. 8. Keep screws and panel next to the unit.

3. Remove red shipping tape that attaches the outside air
temperature (OAT) sensor to the economizer assembly and
place sensor next to the unit.

Horizontal
Return Duct
Cover Panel

Divider

4.

Remove horizontal return duct cover panel and cut the wire
ties that hold the hood divider to the economizer assembly.
Slide hood divider off from the two slots holding it in place
and place next to the unit. See Fig. 10.

If you have a gas unit: Gas units have a flue hood attached to the
hood divider. Unscrew the fastener holding the flue hood in place
and dispose the screw. Follow unit’s literature for flue hood
installations.

5.

6.

Replace horizontal return duct cover panel. Screw in place
ensuring all seams are air and watertight.

Open economizer hood package found on the top skid. See
Fig. 9. Mount OAT sensor to its assigned bracket by
screwing together with provided two #8 fasteners.
Afterwards install OAT sensor to the right side hood panel
with the provided #10 screws. See Fig. 11.

. Install the 2 angle filter brackets to the right and left hood

side panels respectively with the #10 screws provided. See
Fig. 12.

. Assemble hood according to Fig. 13 screwing together with

provided #10 sheet metal screws.

. Install assembled hood over the economizer opening in the

replacement return chamber panel. See Fig. 14. Screw in
place through pre-punched holes. Make sure all seams are
watertight.

NOTE: The two wires that connect to the outside air temperature
sensor (OAT) should remain accessible.

10.

_— ! @
Hood Divider \
(Removed)

Connect the outside air temperature sensor (OAT) to the
economizer per wiring diagram.

A09697

Fig. 10 - Horizontal Return Duct Cover Panel and Hood Divider Removal
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Fig. 11 - OAT Bracket Installation

Left Hood
Side Panel
Filter Angle
Bracket Right Hood
Side Panel
Filter Angle Bracket
Left Hood Side Right Hood Side
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Fig. 12 - Filter Angle Bracket Installation
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ECONOMIZER

Right Hood
Side Panel

Hood Top Panel

Left Hood
Side Panel

A09700

Fig. 13 - Hood Assembly

A09701

Fig. 14 - Economizer Hood Installation

11. Open the filter clips on the inside of the hood top. Insert the
aluminum filter into the hood and close the clips to hold in
place. See Fig. 15.
12. To replace air filters, open filter access door remove old
filters and install new disposable filters in filter rack. See
Table 6 for filter size.
IMPORTANT: On the the bent coil (See Table 1 to determine coil
type) filter rack, the 18 X 24 X 1 (457.2 X 609.6 x 25.4 mm)
filter must be installed through the filter access door first then
install the 16 x 24 x 1 (406.4 X 609.6 X 25.4 mm) filter.

NOTE: The economizer control settings and the filters are
accessible through the filter access door.

Table 6 — Coil Filter Size*

1 IN. FILTER SIZE 2 IN. FILTER SIZEt
Large Straight Coil
1-14x24x1 1-14x24x2
(355.6 x 609.6 x 25.4 mm) (355.6 x 609.6 x 50.8 mm)
1-16X24X1 1-16X24X2
(406.4 X 609.6 X 25.4 mm) (406.4 X 609.6 X 50.8 mm)
Large Bent Coil
16x24x1 2-10X24 X2t
(406.4 x 609.6 x 25.4 mm) (254.0 X 609.6 X 50.8 mm)
18x24x1 1-14X24X21
(457.2 x 609.5 x 25.4 mm) (355.6 X 609.6 X 50.8)

*Refer to Table 1 for coil type.

tPlace 14 x 24 in. (355.6 x 609.6 mm) filter at the right side of the coil
and 10 x 24 in. (254.0 x 609.6 mm) filters at the left side in this order.
 2-in. filters not included.

NOTE: Unscrew two brackets on the top filter rack to fit 2—in. (50.8 mm)
filters.

13. Economizer controls are set to a standard factory setting.
Nevertheless, you can adjust these settings through the filter
access door. Review the settings in the Operation section:

(1.) The standard economizer controller has a factory
setting of “C” for the outdoor air temperature
changeover and 63°F (17°C) for the supply air
(mixed air) temperature sensor. The outdoor air
temperature changeover setting is adjusted on the
sensor by setting the dip switches on the sensor.
The ABCD potentiometer on the economizer
controller should be set to the “D” position.

(2.) The low ambient compressor lockout switch setting
is fixed at 42°F (5.6°C).

(3.) The minimum position for the outdoor air damper
can be configured at the controller. When not using
a COg3 sensor, the DCV Max potentiometer must be
completely closed (CCW) for the Minimum Posi-
tion potentiometer to function correctly.

(4.) Settings for the optional outdoor enthalpy sensor,
indoor enthalpy sensor, and CO3 sensor can also be
configured at the controller.

14. Replace the filter access panel. Screw in place ensuring all
seams are air and watertight.

15. Install all economizer accessories then power HVAC unit
and test cycle economizer.
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Fig. 15 - Filter Installation (See through view)

CONFIGURATION

Economizer Standard Sensors

OUTDOOR AIR TEMPERATURE (OAT) SENSOR— The
outdoor air temperature sensor (HHSZAC080Q)isa 10 to 20mA device
used to measure the outdoor-air temperature. The outdoor-air
temperature is used to determine when the Economizer can be used
for free cooling. The operating range of temperature measurement is
40to 100°F (4.4 to 37.8°C). The sensor has 8 selectable temperature
changeover setpoints. The temperature changeover is set using 3 dip
switches on the sensor. The ABCD potentiometer on the controller
should be set to the “D” position. See Fig. 22.

SUPPLY AIR TEMPERATURE (SAT) SENSOR—The supply
air temperature sensor is a 3 KQ thermistor located at the inlet of the
indoor fan. See Fig. 16. The operating range of temperature
measurement is 0° to 158°F (-17.8° to 70°C). See Table 7 for sensor
temperature/resistance values. The temperature sensor looks like an
eyelet terminal with wires running to it. The sensor is located in the
“crimp end” and is sealed from moisture.

Table 7 — Supply Air Sensor Temperature/Resistance Values

TEMP'(EO':":’)‘TURE CELSIUS (°C) | RESISTANCE (OHMS)

—22 ~30 53,010
“a ~20 29,091
14 ~10 16,590
32 0 9,795
50 10 5,970
68 20 3,747
77 25 3,000
86 30 2,416
104 40 1597
122 50 1,080
140 60 746

158 70 525

Supply Air Temperature

Sensor (SAT)

(@) N

Indoor
Blower

A /
~_

Fig. 16 - SAT Location

A09707

LOW TEMPERATURE COMPRESSOR LOCKOUT
SWITCH—The Economizer is equipped with a low ambient
temperature lockout switch located in the outdoor airstream which is
used to lock out the compressors below a 42°F (5.6°C) ambient
temperature.

Economizer Control Modes — Determine the Economizer control
mode before set up of the control. Some modes of operation may
require different sensors. Refer to Table 3. The Economizer is
supplied from the factory with a supply air temperature sensor, a low
temperature compressor lockout switch, and an outdoor air temper-
ature sensor. This allows for operation of the Economizer with
outdoor air dry bulb changeover control. Additional accessories can
be added to allow for different types of changeover control and
operation of the Economizer and unit.
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ECONOMIZER

OUTDOOR DRY BULB CHANGEOVER—The standard
controller is shipped from the factory configured for outdoor dry bulb
changeover control. The outdoor air and supply air temperature
sensors are included as standard.

For this control mode, the outdoor temperature is compared to a
selectable set point on the sensor See Fig. 18. If the outdoor-air
temperature is above the set point, the Economizer will adjust the
outdoor air dampers to minimum position. If the outdoor-air
temperature is below the set point, the position of the outdoor-air
dampers will be controlled to provide free cooling using outdoor
air. When in this mode, the LED next to the free cooling set point
potentiometer will be on. The changeover temperature set point is
set using the switches on the sensor. See Fig. 18 for the
corresponding temperature changeover values.

EXHAUST FAN
SETPOINT

LED LIGHTS WHEN
EXHAUST CONTACT

IS MADE

MINIMUM DAMPER
POSITION SETTING
MAXIMUM DAMPER DEMAND

CONTROL VENTILATION
SETPOINT

LED LIGHTS WHEN ———— O
DEMAND CONTROL [l]] O
VENTILATION INPUT

IS ABOVE SETPOINT

DEMAND CONTROL
VENTILATION SETPOINT

B
LED LIGHTS WHEN — @

OUTDOOR AIR IS j 2
ENTHALPY

SUITABLE FOR FREE
CHANGEOVER SETPOINT

COOLING

A09708
Fig. 17 - Economizer Controller Potentiometer and LED
Locations
DIP SWITCH CHANGEOVER
POSITION TEMPERATURE
L 48°F (8.9°C)
123
o I §3°F (11.7°C)
123
Nrra 55°F (12.8°C)
123
NG 58°F (14.4°C)
123
HLLh 63°F (17.2°C)
123
NILr 68°F (20°C)
123
oNarr 73°F (22.8°C)
123
o I 78°F (25.6°C)
123 M27636
A10134

Fig. 18 - Outdoor Air Temperature Changeover Set Points

OUTDOOR ENTHALPY CHANGEOVER—For enthalpy
control, accessory enthalpy sensor (part number HHSZACQ78) is
required. Replace the standard outdoor dry bulb temperature sensor
with the accessory enthalpy sensor in the same mounting location.

ECONOMIZER\

RETURN AIR
__— SENSOR

L/l/_\RETURN DUCT
(FIELD-PROVIDED)

A09710

Fig. 19 - Enthalpy Sensor Mounting Location
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Fig. 20 - Enthalpy Changeover Setpoints
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Fig. 21 - CO3 Sensor Maximum Range Setting
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Fig. 22 - Economizer Controller

When the outdoor air enthalpy rises above the outdoor enthalpy
changeover set point, the outdoor-air damper moves to its minimum
position. The outdoor enthalpy changeover set point is set with the
outdoor enthalpy set point potentiometer on the Economizer
controller. The set points are A, B, C, and D. See Fig. 20. The
factory-installed 620-ohm jumper must be in place across terminals
SR and SR+ on the Economizer controller. See Fig. 22 and Fig. 23
or Fig. 24.

DIFFERENTIAL ENTHALPY CONTROL — For differential
enthalpy control, the Economizer controller uses two enthalpy
sensors (HHSZACQ78 and CRENTDIF004A(0), one in the outside
air and one in the return airstream. The Economizer controller
compares the outdoor air enthalpy to the return air enthalpy to
determine Economizer use. The controller selects the lower enthalpy
air (return or outdoor) for cooling. For example, when the outdoor air
has a lower enthalpy than the return air and is below the set point, the
Economizer opens to bring in outdoor air for free cooling. Replace the
standard outside air dry bulb temperature sensor with the accessory
enthalpy sensor in the same mounting location. Mount the return air
enthalpy sensor in the return air duct. See Fig. 19. When using this
mode of changeover control, turn the enthalpy set point poten-
tiometer fully clockwise to the D setting.

INDOOR AIR QUALITY (IAQ) SENSOR INPUT —The IAQ
input can be used for demand control ventilation control based on the
level of CO; measured in the space or return air duct. Mount the

accessory IAQ sensor according to manufacturer specifications. The
TAQ sensor should be wired to the AQ and AQ1 terminals of the
controller. Adjust the DCV potentiometers to correspond to the DCV
voltage output of the indoor air quality sensor at the user determined
set point. See Fig. 21. If a separate field-supplied transformer is used
to power the IAQ sensor, the sensor must not be grounded or the
Economizer control board will be damaged.

EXHAUST SET POINT ADJUSTMENT—The exhaust set point
will determine when the exhaust fan runs based on damper position
(if power exhaust is installed). The set point is modified with the
Exhaust Fan Set Point (EXH SET) potentiometer. See Fig. 23 or 24
for Wiring Diagram. The set point represents the damper position
above which the exhaust fans will be turned on. When there is a call
for exhaust, the Economizer controller provides a 45 *= 15 second
delay before exhaust fan activation to allow the dampers to open. This
delay allows the damper to reach the appropriate position to avoid
unnecessary fan overload.

MINIMUM POSITION CONTROL — There is a minimum
damper position potentiometer on the Economizer controller. See
Fig. 17 and Fig. 23 or 24. The minimum damper position maintains
the minimum airflow into the building during the occupied period.
When using demand ventilation, the minimum damper position
represents the minimum ventilation position for VOC (volatile
organic compound) ventilation requirements. The DCV Max poten-
tiometer must be fully closed (CCW) to allow the minimum position
potentiometer to function correctly.

When demand ventilation control is not being used, the minimum
position potentiometer should be used to set the occupied ventilation
position. The maximum demand ventilation position should be
turned fully clockwise. Adjust the minimum position potentiometer
to allow the minimum amount of outdoor air, as required by local
codes, to enter the building. Make minimum position adjustments
with at least 10°F (12.2°C) temperature difference between the
outdoor and return-air temperatures. To determine the minimum
position setting, perform the following procedure:

1. Calculate the appropriate mixed air temperature using the
following formula:
(T, x OA/100) + (Tr x RA/100) = T
To = Outdoor-Air Temperature
OA = Percent of Outdoor Air
TR = Return-Air Temperature
RA = Percent of Return Air
Ty = Mixed-Air Temperature

As an example, if local codes require 10% outdoor air
during occupied conditions, outdoor-air temperature is
60°F (15.6°C), and return-air temperature is 75°F
(23.9°C). (60 x .10) + (75 x .90) = 73.5°F (23.1°C)

2. Disconnect the supply air sensor from terminals T and T1.

3. Ensure that the factory-installed jumper is in place across
terminals P and P1. If remote damper positioning is being
used, make sure that the terminals are wired according to
Fig. 23 or Fig. 24 and that the minimum position
potentiometer is turned fully clockwise.

4. Connect 24 vac across terminals TR and TR1.

5. Carefully adjust the minimum position potentiometer until
the measured mixed-air temperature matches the calculated
value.

6. Reconnect the supply air sensor to terminals T and T1.

Remote control of the Economizer damper is desirable when
requiring additional temporary ventilation. If a field-supplied
remote potentiometer (Honeywell part number S963B1128) is
wired to the Economizer controller, the minimum position of the
damper can be controlled from a remote location. To control the
minimum damper position remotely, remove the factory installed
jumper on the P and P1 terminals on the Economizer controller.
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ECONOMIZER

Wire the field-supplied potentiometer to the P and P1 terminals on
the Economizer controller. See Fig. 22 and Fig. 23 or 24.
DAMPER MOVEMENT — Damper movement from full open to
full closed (or vice versa) takes 2 1/2 minutes.

THERMOSTATS — The Economizer control works with conven-
tional thermostats that have a Y1 (cool stage 1), Y2 (cool stage 2), W1
(heatstage 1), W2 (heat stage 2), and G (fan). The Economizer control
does not support space temperature sensors. Connections are made at
the thermostat terminal connection board located in the main control
box.

OCCUPANCY CONTROL — The factory default configuration
for the Economizer control is occupied mode. Occupied status is
provided by the black jumper from terminal TR to terminal N. When
unoccupied mode is desired, install a field supplied time clock
function in place of the jumper between TR and N. See Fig. 23 or 24.
When the time clock contacts are closed, the Economizer control will
be in occupied mode. When the time clock contacts are open
(removing the 24-v signal from terminal N), the Economizer will be
in unoccupied mode.

DEMAND CONTROLLED VENTILATION (DCV)—When
using the Economizer for demand controlled ventilation, there are
some equipment selection criteria which should be considered. When
selecting the heat capacity and cool capacity of the equipment, the
maximum ventilation rate must be evaluated for design conditions.
The maximum damper position must be calculated to provide the
desired fresh air. Typically the maximum ventilation rate will be about
5 to 10% more than the typical CFM required per person, using
normal outside air design criteria. An exponential anticipatory
strategy should be taken with the following conditions: a zone with
alarge area, varied occupancy, and equipment that cannot exceed the
required ventilation rate at design conditions. Exceeding the required
ventilation rate means the equipment can condition air at a maximum
ventilation rate that is greater than the required ventilation rate for
maximum occupancy. An exponential-anticipatory strategy will
cause the fresh air supplied to increase as the room CO» level increases
even though the CO; set point has not been reached. By the time the
COz level reaches the set point, the damper will be at maximum
ventilation and should maintain the set point. In order to have the CO2
sensor control the economizer damper in this manner, first determine
the damper voltage output for minimum or base ventilation. Base
ventilation is the ventilation required to remove contaminants during
unoccupied periods. The following equation may be used to
determine the percent of outside-air entering the building for a given
damper position. For best results there should be at least a 10°F
(12.2°C) difference in outside and return-air temperatures.

(T, x OA/100) + (Tr x RA/100) = Tm

To = Outdoor-Air Temperature

OA = Percent of Outdoor Air

TR = Return-Air Temperature

RA = Percent of Return Air

Twm = Mixed-Air Temperature

Once base ventilation has been determined, set the minimum damper
position potentiometer to the correct position. The same equation can
be used to determine the occupied or maximum ventilation rate to the
building. For example, an output of 3.6 volts to the actuator provides
a base ventilation rate of 5% and an output of 6.7 volts provides the
maximum ventilation rate of 20% (or base plus 15 CFM per person).
Use Fig. 21 to determine the maximum setting of the CO3 sensor. For
example, a 1100 ppm set point relates to a 15 CFM per person design.
Use the 1100 ppm curve on Fig. 21 to find the point when the CO;
sensor output will be 6.7 volts. Line up the point on the graph with
the left side of the chart to determine that the range configuration for
the CO3 sensor should be 1800 ppm. The Economizer controller will
output the 6.7 volts from the CO5 sensor to the actuator when the CO2
concentration in the space is at 1100 ppm.

The DCV set point may be left at 2 volts since the CO; sensor
voltage will be ignored by the Economizer controller until it rises
above the 3.6 volt setting of the minimum position potentiometer.
Once the fully occupied damper position has been determined, set
the maximum damper demand control ventilation potentiometer to
this position. Do not set to the maximum position as this can result
in over ventilation to the space and potential high-humidity levels.
CO; SENSOR CONFIGURATION — The CO; sensor has preset
standard voltage settings that can be selected anytime after the sensor
is powered up. Use setting 1 or 2 for equipment. See Table 8.

1. Press Clear and Mode buttons. Hold at least 5 seconds until
the sensor enters the Edit mode.

2. Press Mode twice. The STDSET Menu will appear.

3. Use the Up/Down button to select the preset number. See
Table 8.

4. Press Enter to lock in the selection.

5. Press Mode to exit and resume normal operation.

The custom settings of the CO2 sensor can be changed anytime
after the sensor is energized. Follow the steps below to change the
nonstandard settings:

1. Press Clear and Mode buttons. Hold at least 5 seconds until
the sensor enters the Edit mode.

2. Press Mode twice. The STDSET Menu will appear.

3. Use the Up/Down button to toggle to the NONSTD menu
and press Enter.

4. Use the Up/Down button to toggle through each of the nine
variables, starting with Altitude, until the desired setting is
reached.

5. Press Mode to move through the variables.

6. Press Enter to lock in the selection, then press Mode to
continue to the next variable.

DEHUMIDIFICATION OF FRESH AIR WITH DCV
CONTROL—Information from ASHRAE indicates that the largest
humidity load on any zone is the fresh air introduced. For some
applications, an energy recovery unit can be added to reduce the
moisture content of the fresh air being brought into the building when
the enthalpy is high. In most cases, the normal heating and cooling
processes are more than adequate to remove the humidity loads for
most commercial applications.

If normal rooftop heating and cooling operation is not adequate for
the outdoor humidity level, an energy recovery unit and/or a
dehumidification option should be considered.
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Fig. 24 - Economizer Wiring Diagram for Packaged Heat Pump and Dual Fuel Models
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CONNECTION WIRING DIAGRAM

DANGER: ELECTRICAL SHOCK HAZARD DISCONNECT POWER BEFORE SERVICING
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Fig. 25 - Packaged Air Conditioner and Gas Furnace Units Connection Wiring Diagram 230-3
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LADDER WIRING DIAGRAM

DANGER: ELECTRICAL SHOCK HAZARD DISCONNECT POWER BEFORE SERVICING
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Fig. 25 Cont. - Packaged Air Conditioner and Gas Furnace Units Ladder Wiring Diagram 230-3
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CONNECTION WIRING DIAGRAM

NOTES:
1. IF ANY OF THE ORIGINAL WIRES FURNISHED ARE ccH IF USED
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EQUIP  EQUIPMENT
Lps N FIELD SPLICE LEGEND Ei Ebé’éE SENSOR
O TERNINAL (MARKED) 6D GROUND
IFB o TERMINAL (UNMARKED) VR OAS VALVE RELAY
SEE NOTE 4 I} ® SPLICE (IF USED) HV TRAN HIGH VOLTAGE TRANSFORMER
(9 SPLICE (MARKED) 1 TGNITOR
—_ FACTORY WIRING IFB INDOOR FAN BOARD
16¢ INTERGRATED GAS UNTT
)| T
NOTE 10 L SEE ——— ACCESSORY OR OPTIONAL TR TNDOOR.FAN NOTOR
NOTE 7 L LGPS  LOW GAS PRESSURE SWITCH
7 —— 7O INDICATE COMMON (WHEN USED)
POTENTIAL ONLY: 181 PRIMARY LIMIT SWITCH
Zo = = o NOT TO REPRESENT WIRING Ls2 SECONDARY LIMIT SWITCH
[ — zal:lg =] =4 8LR BLOWER RELAY MGV MAIN GAS VALVE
L ] c CONTACTOR OFM  OUTDOOR FAN MOTOR
PRS PRESSURE SWITCH
— BR { CAP T CAPACITOR, COMP oT QUADRUPLE TERMINAL
=R I CAP 2 CAPACITOR, INDUCER RS ROLLOUT SWITCH
R p COMP COMPRESSOR MOTOR TRAN  TRANSFORMER
L gg CR COMBUSTION RELAY T'STAT THERMOSTAT
0 Bk

A10087
Fig. 26 - Packaged Air Conditioner and Gas Furnace Units Connection Wiring Diagram 460-3
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ECONOMIZER

LADDER WIRING DIAGRAM

DANGER:

FLECTRICAL SHOCH HAZARD DISCONNECT POWER

BEFORE SERVICING

3 UNIT COMPONENT ARRANGEMENT

L1

USE COPPER CONDUCTORS ONLY

[
OUTDOOR FAN
SECTION OFH BK FIELD SUPPLY 6jj its .
g{gg;g’gisok égg?%NFAN CONTROL BOX AREA é 460 \/AC7 60 HZ’ 3PH -
16C RAN 21 E3
] B !!H! I cc il
. CoNT 21 (IF USED) 23 ¢ 13
oo t S A TR
CAP 2 “1
OFM G
CoNP BK C R Y v
eV
?[?ZT]ON BR S
W R © B <§E§
T~
Ty
T1 T3 v
COMP
11 B4
9 B Y @
IFM 6/Y
16¢ / / 7
L1 CR CM
BK—-O— FOH—V - | 13
1 DM BR — j‘ —O
BK / G/Y CAP2
( \
,,,,,,,,,, )
SEE NOTE 7 SEE NOTE 6
1B ABOVPRIMARV woy 4OV .
24VAC R
L 8R
24V SECONDARY 24V gy
T/STAT FUSE SEE NOTE 8 =
16¢
3A - 16C
- LT cov ¢
R -- R—T-O po_11R Fs ¢
PRy 5 - BR— P2-2"Cr
() ‘—%
Fs
O——8L- —BL
RS W
O 6/—tO¢
RS
O—v *v
Ls
Is?
8 (SEE NOTE 5 o
G f*j =6 ——0O P1-4"6" 8 LGPS (WHEN USED) PRS
O—+t—6Y o ©
GV MGV
P25 O—l61 —O IF0
T o
W - W O PI-6 W 20
30
% Pe-3"" O—w—OW
_ L oyr1-5mv2/nH “ ¢
DH BL O o6 ‘ogo BK+BL-<>leL (O—— BR— C
% P2-4"R"O—fr +—OR
- - v —OP-3ysye o
- P1-2"¢"
SEE NOTE 10— [ gl o= 1 s Nore 4 [P pAA,J:}::::(M BR
BK R—1 |
HIGH O | — o -~
GAS HEAT O ! e
¢ - = BR
ECONOMIZER PLUG
% N 2
Y2-— 6y ‘ 2 7 It
r
B8R BR COM ¢
BK

ECONOMIZER LABEL DIAGRAM
o oo W

SEE 5050500625

k

48VL500246 | A

A10087

Fig. 26 Cont. - Packaged Air Conditioner and Gas Furnace Units Ladder Wiring Diagram 460-3

18




CONNECTION WIRING DIAGRAM
DANGER: ELECTRICAL SHOCK HAZARD DISCONNECT POWER BEFORE SERVICING

TES:
1. TF ANY OF THE ORIGINAL WIRES FURNISHED ARE REPLACED, 1IF USED SCHEMATIC
THEY MUST BE REPLACED WITH THE SAME WIRE OR 1TS EQUIVALENT. U e
SEE PRICE PAGES FOR THERMOSTATS. 208/230-2-60
USE 75 DEG. COPPER CONDUCTORS FOR FIELD INSTALLATION BK
Bk ¢

. SEE INSTALLATION INSTRUCTIONS FOR PROPER HEATING AND COOLING
CONNECTIONS FOR YOUR UNIT. [NDOOR FAN MOTOR PLUGS
- "DO_NOT DISCONNECT UNDER LOAD" /4_/

oFM COLOR CODE
5. THIS FUSE IS MANUFACTURED BY LITTELFUSE, P/N 257003. BK
6. THIS FUSE 1S MANUFACTURED BY LITTELFUSE, P/N 257005. FIELDA Bk BLACK
7. INDUCER CAPACITOR AND WIRING ON CERTATN MODELS ONLY. — BK
IF CAP2 15 PRESENT, YELLOW WIRES FROM 16C AND TDM CONNECT ooy BL  BLUE
ON SAME SIDE OF CAP? v 3 BR  BROWN
8. REMOVE YELLOW SPLICE WIRE WHEN ECONOMIZER AND ECONOMIZER 6Y  GRAY
RELAYS ARE USED AND CONNECT TO RELAY R1 AS SHOWN. g GREEN
9. WHEN ECONOMIZER AND ECONOMIZER RELAYS ARE USED, T comp ) ORANGE
CONNECT THE YELLOW AND BLACK WIRES TO RELAY R AS SHOWN. RELAY R P PINK
KIT REQUIRED WITH ECONOMIZER AND HEAT PUMP/DUAL FUEL UNITS. 8L AL R RED
10. WHEN ECONOMIZER AND ECONOMIZER RELAYS ARE USED, v VIOLET
INSTALL WIRES AS SHOWN ONTO THE COILS OF RELAY R AND RELAY RI. W WHITE
11. DEHUMIDIFICATION FEATURE CANNOT BE USED WHEN ECONOMIZER IS EQUIP_GND Y ' YELLow
INSTALLED. _ ]
COMPRESSOR PLUG
ECON  ECONOMIZER
A FIELD SPLICE EQUIP  EQUIPMENT =
S TERMINAL (NARKED) £s FLAME SENSOR
©  TERMINAL (UNMARKED) GND GROUND
® SPLICE (IF USED) HPS  HIGH PRESSURE SWITCH
O SPLICE (MARKED) 1 TGNITOR |
—— FACTORY WIRING 16¢ INTERGRATED GAS UNIT CONTROLLER
— — FIELD CONTROL WIRING  IFB INDOOR FAN BOARD B PRIMARY
i sne i [ Bl dhfor D L
T JSEIREORT OR OPTIONAL {6bs  [oW GAS PRESSURE SWITCH CWHEN USED)
LpS LOW PRESSURE SWITCH
c CONTACTOR [si PRIMARY LIMIT SWITCH
CAP 1 CAPACITOR, COMP Ls? SECONDARY LIMIT SWITCH
CAP 2 CAPACITOR INDUCER  MGY  MAIN 0AS VALVE o
Comp  COMRESSOR MOTORT  PRS  PRESSURE SWITC SECONDARY 1T}
CR COMBUSTION RELAY RS ROLLOUT SWITCH 24V N
0B DEFROST BOARD RVS REVERSING VALV
DFT  DEFROST TEMPERATURE SAT  SUPPLY AIR TEMPERATURE —
SWITCH AN TRANSFORMER E
b AT L e ‘ ‘ o
R ECON RELAY R SEE NOTE 4
ECONOMIZER PLUG BR g
- r | s — e — - —— - —— - —— - —— e ——
‘y—‘ [ ECON
‘ It fal " SEE NOTE 5 O
| w
LTt 8L R .
L= e BR '
‘ z ;“gﬂ - - M FUSE j
= IFB
°l 10 :‘ 10 GY | w 3A )
ol 8>‘ 5 6Y R |re com ‘
g2 |2 BT
‘gk ﬁ‘ 2 v f v ¢ ‘
EET—.G R BR s
8= | T-STAT '
PETTa K7 BR GY COM .
=3 —ar——
28| & 1% ‘
Low
‘ i ‘ P (| |
ol o |
! ﬁ‘% [= BR——————————— ‘—oiw— !
' E
5‘5 ey MG ~~——SEE NOTE 11 ‘
L= tsj o G ﬂ
B ool oS \—INDOOR BLOWER |
HEAT '
WLW 24V CONNECTIONS ‘
SEE NOTE 4
- 0
[s] '
) '
Ly .
o1 ~
S T Y @(r Y@
or @ NOTE 7
SEE NOTE 10— mme—
W D L —SEE NOTE 6 ‘
© . — | — - — e — - — @@
R —r 02 r—R ——— .
@ 6Bl
oL RS DEFROST BOACRTDD (DB) BK;@BR BR
RS DR °
8L
| L L6PS (WHEN USED) Gy (<2
Ls1 Ls? P2 BR
—HKDo=oD-R
Lo
W— B BR
- — s ok —&
U’e_‘w’"‘ MGV ), Py —°F HPS LPS
v GY% v sy aD—- Bk 40?)75}\4.7&—020—‘
@ BR 8L
o] [,
! ° BR
o— 0 -0l o—BR
ool B, DIP SWITCH SETTINGS
DEFAULT
g BR i 30 MINUTES 60 MINUTES 90 MINUTES 120 NINUTES
THE COMPRESSOR WILL SHUT OFF FOR
G A
THRU STANDOFF ‘ o+ ON POSITION
(DEFAULT)
SPEED JUMPERED TEST PINS (USE METAL OBJECT)
FIELD SELECTABLE OPTIONS FOR v m FIELD SPEED-UP CYCLE
TIME PERIOD BETWEEN DEFROST
1) MOMENTARILY SHORT PINS AND RELEASE TO BYPASS
CTCLES (MINUTES) COMPRESSOR OFF DELAY.
2) SHORT FOR 5+ SEC. AND RELEASE FOR FORCED DEFROST
3) PERMANENT SHORT WILL BE [GNORED
DEFROST WILL TERMINATE IN 30 SEC. [F DFT OPEN

DEFROST WILL TERMINATE NORMALLY IF DFT IS CLOSED.

A10075C
Fig. 27 - Packaged Heat Pump and Dual Fuel Units Connection Wiring Diagram 230-3
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ECONOMIZER

LADDER WIRING DTAGRAM

DANGER:

FLECTRICAL SHOCK HA/ARD DISCONNECT POWER BEFORE SERVICING

3@ UNIT COMPONENT ARRANGEMENT

L3
o — L1 | USE COPPER CONDUCTORS ONLY ¢y BL L2
BK FIELD SUPPLY L
MH\ 208/230 VAC, 60 HZ, 3PH =
Soumeason | Lnpoon, v ’m“m N ERRr v
Ls2(SUALL) |[ T6C CCH
= . (IF USED) 23
lcap 1 1F8 Il ¢ C 13
EE 11O BK —e—BK BK X .
P 2 DB 6
PRs BK - O-Br-eaK Y
cove e oF1 oF2 T f
SEerron F Lo /
?372 5 BK CAP C
5 -
T2 J
T1 T3 v
COMP
ANe BK ¥ )23
‘@76/\(1
16¢
I L1 CR CM tec
11 O-8K— O FO+ ] L2
Y Y —O 23
\SEE NOTE 7
SEE NOTE 5 PRINARY 208/230V COM
BK Y
IFB T SECONDARY "22V-% e
24VAC R / - DB = pal
R I A— IFs
ngE SAMP /SEE NOTE 6 P3-2 O4—p com
o RT FUSE | S LPS
P2-1"R R 71 OB —oro—i—e—6L C
e | il R OPI-1.R 1F8
P2-2"C'O—sr Oc Bl
I P2-5" " O a1 O 7 o
P2-3"W'O—w O—1—n O s 0 4-OPr1-8,0
P2-4"R"O~ R RS W iR
O — y—OPI-5,Y
R R———OP1-1"R" Y
ﬂ O v+ R — w—OP1-6,W2
0 0 Ls I : DB-C
LS [s? Po-4 O—BL ER
G wen O 0
6 ——OP1-4"6 L(% v 1F used P21 O 8K BR DB-C
T 5 e o
" W L Op1 6w O—1—0 % 0 /Om C
s
~ - - 1 Ay r - - |- - - — R1
ﬁ Ly A MT c
DH BL——F—QOP1-5"Y2/DH" 8— 6Y ®» © BR 6V
I S| e
L—O1ro
Y1 ¥ ———OP1-3"Y1/Y" SEE NOTE 10
¢ o
G/Y 16C
a o it
‘P SEE NOTE 11
12 § "
Y Ly
Bk— —_BL =
HLIZWH N—" SEE NOTE 4 SEL NOTE & S L Com
o oS HEATES SEENOTE 4 TR T BR~Gp O
O 0— — 0 o~
! L 178
‘ P1-2
ECONOMIZER PLUG ‘ ,‘,Rwé ‘ ~-Ro.
R — RN : :
Lz ‘ ‘ ey
| £ L :
o 4%‘ .
8% 5 5
‘ é)é 6j%‘ SEE NOTE 9
' %§ 7%‘ COM C
=
NS o [48F7500146] A
A10075L

Fig. 27 Cont. - Packaged Heat Pump and Dual Fuel Units Ladder Wiring Diagram 230-3
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CONNECTION WIRING DIAGRAM

con IF USED SCHEMATIC
BLK@ _
230-3-60
SUPPLY BLK c 1F USED
POWER Uﬁ \ OFM
UNIT ONLY- = =y BLK Walad BLi " USED_QB“ FOR WIRING WITH < — — — =1 T
MAXIMUM WIRE |3 ELECTRIC HEATER§ 7T | \
_B YEL T H) YEL YELNe—YEL ERY © [
SIZE 2 AVG. o SEE SCHEMATIC | o= ==3y¢ — /} N
- —BRN-@-BRN ON HEATER 15 | A
= - COMPRESSOR PLUG ACCESSORY O
’_ﬁ [
il ‘ :
L4 BLU LVEL @ COMP !
EQUIP_GND YEL HL |
- — el ] BLK BLIT@y :
= YEL = [
ECONOMIZER PLUG BLK N ‘
‘7”7“ : :,,ﬁ,_‘ GND F,GRN*YEL |
> ——— PN ——@BLU '
OX |3 | @) @ &, oc
B T ‘<wa—k‘ BLU X o
= Lo .1 GRN/YEL
‘02 “ﬁ‘ﬁo BRN N
22 ‘725 =
FIEOE TRAN (o)
8513 3] @ © Z
S AREOY, (o]
TN 7 " 7 BRN BRN 6N 0
=
‘ g 0N ‘ w
O
. 12%\612
%e
| L "
2z 8 g ¢
*\ SEE NOTE 8 SEE NOTE 4
Y2 GRY
TSTAT SEE NOTE T
T rs BLK
R RED ——— ACCESSORY
= d5==3 %¥ [.fm g ELECTRIC HEATER / ELECTRIC HEAT
c BRN HEEEE R - CONNECTOR —  f
\: ] ” oz [0 |
n—-reL “pE BRM— € HBRN— — — = — —— — — — — — — - !
+ It 2| HR1 (5 KW), | I
6———GRN IFB WHT =€ AT — — — **BRN*ﬂ |
| HR1.2.3 8 4 (20 KW) | |
DH —— BLU 3
VIOA=1€ Y10- — — — ORI —BRN = |
W2—— WHT ‘ . | HR1 32 (10 KW) L
T —— PNKIE PN — — — IR)O- —BRN— ! |
f~oumMnst| > — MWD | HR1,2 8 3 (15 KW | |
[ <& !
Lo |
HPS LPS
BLK—8-BLK—OTO— BLK —@—BLU —O—-0—BLU & (B
UNIT COMPONENT ARRANGEMENT COLR_CODE O prerp spLice Gp CaracTIon
BLK BLACK O TERMINAL (MARKED)ENERGIZED — CCH CRANK CASE HEATER
Ton Fan OFM BLU BLUE O TERMINAL (UNMARKED) COMP COMPRESSOR MOTOR
BRN BROWN @ SPLICE (IF USED) DH DEHUMIDIFICATION MODE
GRY GRAY DEHUM  DEHUMIDIFICATION MODE
AN O SPLICE (MARKED) ECON  ECONOMIZER
——FACTORY WIRING GND GROUND
COMPRESSOR | INDOOR FAN CONTROL BOX AREA ORN - ORANGE ——FIELD CONTROL WIRING Hes HIGH PRESSURE SWITCH
SECTION SECTION —-FIELD POWER WIRING
RED  RED — IFB INTERFACE FAN BOARD
VIO VIOLET JSCERSORY OR OPTIONAL IFM INDOOR FAN MOTOR
SINGLE PT WHT  WHITE 10 INDICATE COMMON LPS LOW PRESSURE SWITCH
N YEL YELLOW - OFM OUTDOOR FAN MOTOR
(FﬁggNECTION POTENTIAL ONLY STD STANDARD MODE
ELECT HEAT NOT TO REPRESENT WIRING TRAN TRANSFORMER
NOTES:
cap [Fu 1. IF ANY OF THE ORIGINAL WIRES FURNISHED ARE REPLACED,
THEY MUST BE REPLACED WITH THE SAME WIRE OR IT'S EQUIVALENT
cF 2. SEE PRICE PAGES FOR THERMOSTATS.
) 3. USE 75 DEGREE COPPER CONDUCTORS FOR FIELD INSTALLATION.
ConP FoUIP 4. REFER TO INSTALLATION INSTRUCTIONS
s FOR CORRECT SPEED SELECTION OF IFM.
5. RELOCATION OF SPEED TAPS MAY BE REQUIRED
SEE HEATER - - WHEN USING FIELD INSTALLED ELECTRIC HEATERS,
POR WIRING CONSULT INSTALLATION INSTRUCTIONS TO
c DISCONNECT DETERMINE CORRECT SPEED TAP SETTING.
S cen ‘ & ———-1 PER NEC 6. "DO NOT DISCONNECT PLUG UNDER LOAD."
R —  —— O/ ___ _ 7. THIS FUSE IS MANUFACTURED BY LITTELFUSE, P/N 257003
a0 SPLIcE | - 8. DEHUM FEATURE CANNOT BE USED WHEN ECONOMIZER IS INSTALLED.
BOX — 124V POWER ENTRY UNIT FACTORY-SHIPPED IN STD MODE.

A11012
Fig. 28 - Packaged Air Conditioner Units Connection Wiring Diagram 230-3

21



ECONOMIZER

LADDER WIRING DIAGRAM

DANGER: ELECTRICAL SHOCK HAZARD DISCONNECT POWER BEFORE SERVICING
L2] L1 ! L3
B‘LK GLY YE‘L
11 BLK —
21 IF USED 23 C
1 — LK—Q—BLK\—\'i AN P oRF
'iGRN
BLKﬁ mﬁ;
YEL
IF USED
IF USE
11 O—BLK YE=O13
230 TRAN com
O—BLK O O—YVE—013
RED
2V ¢
SEE NOTE 7
\ | RED | 24vAC 6y BRN-O) C, 1FB
Fuse ) 1FB -
3A
R O-RED PLToyge
C O-BRN P1-2nc
Y1O—YEL PL=3~y1/y
6 O—GRN——+ 1406
DHO—BLU IPT=5~v2/pH
W2 O—WHT IP1-6"w2
W3 O—~v10 P1-Tymws
Y2 — GRY . .
P2-2
P2-3 T
P2-4 BLK
Y HPS LPS C1_C2
O BLK-e—BLU-O-LO-8LU ——O(C JO-BRN-OC, TRAN
ELESTH%&EETEE 7777777 ’/ 777 égégi?(‘l)gv%ﬂ | (: ' IFB BRN
B | ¥
P4-10— BRI < TBRN — — — — — — — — — — — a9, BLK
PH(%—WHT—%EQWHT—ffffBRN 4
| [
P4-30—] VIo+X1€ NIO****BRN -
YEL ) } . } 1 ECONOMIZER PLUG
P4- 40— PNi—(€ —PNw—fffBRNf f: | @ ?
- 1 5B LGRY — — — —BRN= ! e
P4-50— eRYflz BR } 5|
o = ___ ] “%‘ ! BRN—@ COM C
STD ‘%‘ : BLK—— @—
O BLU 7 =1 ®-5LU
DEHUM 5 ¢
1GH NoTE 4 i 3 BRN—' > e ®-BLU
8 e <<
\ BLK 5 R
SEE NOTE 8
RED
YEL

GRY

o0VLS00378 | B

Fig. 28 Cont. - Packaged Air Conditioner Units Ladder Wiring Diagram 230-3
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CONNECTION WIRING DIAGRAM

DANGER: ELECTRICAL SHOCK HAZARD DISCONNECT POWER BEFORE SERVICING

IF USED SCHEMATIC
- L@ 460'3'60

FIELD GRN RED
SUPPLY BLK c
PONER ﬁl oLk oFM
ML a
L3 v
SIZE 2 YEL AT3H H23) YEL ——a
- ——8R

OMPRESSOR PLUG

—BLK

h
I'rL 1
I _ | |
T IAR =0 . i L
EQUIP_GND coup 1L (i
- Pl L iy
= —SEE NOTE 8 |
ECONOMIZER PLUS ——BLk: P— —YEL-
T o Tﬂ)}L_GRN-YEL_
6 Sl 6 -
ST e | el @
g |yl H i YEL [ w
2110 S 10 I GRN/YEL BRN N
o= it
= 18108 —
[ EoR I SUTOTRANSE ORME =
3D AUTOTRANSFORMER o
23 [ 3> 3
2
STl + CZJ
|HZ RO o
w = g
- 535S O
C 8 gllés w
| Sk e
ol (28 21)
—_ TEL
B BN BRN = 3z 0= z
RED: SEE NOTE 4
— — BLK
yo———6RY ——
TSTAT SEE NOTE 9
SEE NOTE 7 r |
R—RED ol ds x5l @é
C z[o o - Qegd= ACCESSSORY ELECTRIC HEAT
R85 5 3 . N
[ BRN S8 25 WHT HRT (5 KW~ T |
=3 = WHT ~ @Q W
—¥eL —— || " | ... 1"" [
i} V1o 1 I
6 GRN ‘ I
DH———BLU . = 1 .@. g |
v | I
W WHT — ' BN I
| |
|
w3 VIO i _________________TI
HPS LPS
® BLi—o-o—BLK —@—BLU —0-0—BLY mem
UNIT COMPONENT ARRANGEMENT LEGEND ¢ CONTACTOR
N FIELD SPLICE CAP CAPACITOR
OUTDOOR FAN COLOR_CODE o TenunaL (uARNED) ENERGIZED (1, CRANE CASE HEATER
SECTION OFM BLK BLACK COMP  COMPRESSR MOTOR
BLU BLLE o TERMINAL (UNMARKED) oH DEHUMIDIFICATION MODE
BRN BROWN @ SPLICE (IF USED) DEHUM  DEHUMIDIFICATION MODE
GRY AT O SPLICE (UARKED) ECON'  ECONOMIZER
COMPRESSOR | INDOOR FAN CONTROL BOX AREA ORN ORANGE  __FACTORY WIRING WPS  HIGH PRESSURE SWITCH
SECTION | SECTION PNK PINK ~ —FLELD CONTROL WIRING WR. HEATER RELAY
21 1" RED RED —=FIELD PONER WIRING
IFB INTERFACE FAN BOARD
VIO VIOLET ~ — —ACCESSORY OR OPTIONAL IFM INDOOR FAN MOTOR
SINGLE PT, 23 13 WHT WHITE WIRING LPS  LOW PRESSURE SWITCH
CONNECTION YEL YELLOW ~——TO INDICATE COMMON OFM  OUTDOOR FAN MOTOR
FOR POTENTIAL ONLY: STD  STANDARD NODE
ELECT. HEAT NOT TO REPRESENT WIRING TRAN  TRANSFORMER
P NOTES ;
CAP 1. IF ANY OF THE ORIGINAL WIRES FURNISHED ARE REPLACED,
He IT NUST BE REPLACED WITH TYPE 90 DEGREE C WIRE OR
IT°S EQUIVALENT.
N 1FB 2. SEE PRICE PAGES FOR THERMOSTAT AND SUBBASES,
EQUTP 3. USE 75 DEGREE COPPER CONDUCTORS FOR FIELD INSTALLATION.
e 30 REFER TO TNSTALLATION TNSTRUCTIONS
FOR CORRECT SPEED SELECTION OF IF,
SEE_HEATER 5. RELOCATION of APS MAY  BE REQUIRED
SCHEMATIC - SING CIELD TRSTALLED ELECTRIC HEATERS,
FOR WIRING DISCONNECT CONSULT INSTALLATION TNSTRUCTIONS Fo
¢ DETERMINE_CORRECT SPEED TAP SETTING.
S con [ ————| PERNEC 8. 100 NOT DISCONNECT PLUC UNDER LOAD, 3
e 7. THIS FUSE 1S MANUFACTURED BY LITTELFUSE, P/N 257003
5. THESE PUSES ARE WANGFACTURED BY COGPER BUSSHAN. /X FNG-R-5
24V SPLICE 9. DEHUM FEATURE CANNOT BE USED WHEN ECONOMIZER I$ INSTALLED.
BOX  ——24V PONER ENTRY UNIT FACTORY-SHIPPED IN STD MODE.

A10203
Fig. 29 - Packaged Air Conditioner Units Connection Wiring Diagram 460-3
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ECONOMIZER

LADDER WIRING DIAGRAM

DANGER:

ELECTRICAL SHOCK HAZARD DISCONNECT POWER BEFORE SERVICING

SEE NOTE T
\russ IFB
SA

R O—RED———
¢ O-BRN——
Y1O—VEL

6 O—GRN—
DH O-BLU——H

W2 OWHT.
W3 O~v10

Y2 — GRY~

Le| L ! lLS
BLK ?éj YEL
11O——BLK
IF USE CCH ¢
21 23
i} —Q—RED—@—BLK AAN ¥ 513
OF I:J—GRN
BLK- 44\\7{//
(@
BLU viL
G
11O—BLK YEL-O13
6/Y
460V TRAN 460V
O—BLK YEL——013
RED
24V 24V
RED | 24VAC 6/

P1-

ugn
P1- % Ul
P1- OIIY1/Yl

Lo"Yz/DH'
P1-6 2
P11 w3

ACCESSORY

LPS c1

HPS 2
BLI—O-rOBL#-»-8LI-O-LO-8LU——(T)O-BRN-C, TRAN

ELECTRIC HEAT \

Fig. 29 Cont. - Packaged Air Conditioner Units Ladder Wiring Diagram 460-3
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i Fl-———— BRN-
P4-1O——WHT—Q—WHT——:—: ————— B ok
P4-20———VIo—5VI0- J-OfRI0 | |

|
p4-30——{—PNK—5PNK- | -ORIO + ———— BRN-] BRN
" | || : ECONCMIZER PLUG
P4~ 40— —GR—5-6RY- 5 —OfiRJO | | Senivn
P50 BRI RN e ] : g;%, s
HyeH ’/—SEE NOTE 9 | §§ |49| ' BRN
STD BLU  BE s 5 o ¢
@f PNK ¢ L85 > BLK ®
DEHUM SEE NOTE 4 | RED BRN— |28 | 6 P
bow\. ALK § - iR @ BLU
§ N <8
—>o BRN F .. I
6/Y RED
/7|7 YEL
GRY
A10203




CONNECTION WIRING DIAGRAM

DANGER: ELECTRICAL SHOCK HAZARD DISCONNECT POWER BEFORE SERVICING

:‘OTEE ANY OF THE ORIGINAL WIRES FURNISHED ARE REPLACED, SC H E M A T I C

THEY MUST BE REPLACED WITH THE SAME WIRE OR ITS EQUIVALENT. IF USED -
2. SEE PRICE PAGLS FOR THERMOSTATS. 208/230-3-60
3. PER CONDUCTORS FOR FIELD INSTALLATION
3 S RsTALATION TNSTROCTIONS IF USED
FOR PROPER HEATING AND COOLING CONNECTIONS DR i
FOR YOUR UNIT. INDOOR FAN NOTOR PLUGS
- 7*DO_NOT DISCONNECT UNDER LOAD" BLKOF D3HOF2)-BLK-e—BLK BLK COLOR CODE
5. THIS FUSE IS MANUFACTURED BY LITTELFUSE, P/N 257003. Flew L % c IF USEDX
6. DEHUM FEATURE CANNOT BE USED WHEN ECONOMIZER IS INSTALLED BLK A, BLK— —  .EL YEL BLK  BLACK
UNIT FACTORY-SHIPPED 13 E+——|CAPT IF USED BLU  BLUE
IN STD WODE. SUPPLY T K23 3,75
BRN  BROWN
A cF GRY  GRAY
BLU————— GRN  GREEN
ORN  ORANGE
EQUIP_GND PNK  PINK
RED  RED
VIO VIOLET
< WHT  WHITE
COMPRESSOR PLUG coup  EL YELLOW
LEGEND FOR WIRING WITH BLK &=
O FIELD SPLICE DH DEHUMIDIFICATION MODE ELECTRIC HEATERS YEL N
O TERMINAL (MARKED) DEHUM ~ DEHUMIDIFICATION MODE SEE SCHEMATIC ON 1Y — G
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—~ FIELD POWER WIRING HPS HIGH PRESSURE SWITCH LT | ' 2087230V N
—-= ACCESSORY OR OPTIONAL ~ HR HEATER RELAY I 12345 —]
WIRING 18 INDOOR FAN BOARD ¥ TRAN =
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TR
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SEE NOTE 64J
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WHT
RED
ORN

BLK
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DR
YEL—@——YEL—@ | ok @ o
"

D
COOLING FAN LOGIC D —PNK
T+90 & @ |, 03 L PNk
UNIT COMPONENT ARRANGEMENT | ke
ENERGIZED DE-ENERGIZED Ly % Ian) =G A BLUT
&) D °
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SECTION Eﬁj
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A11008

Fig. 30 - Packaged Heat Pump Units Connection Wiring Diagram 230-3
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ECONOMIZER

LADDER WIRING DIAGRAM

DANGER: ELECTRICAL SHOCK HAZARD DISCONNECT POWER BEFORE SERVICING
L1 | USE COPPER CONDUCTORS ONLY 6/ | L3 | L2
BLK FIELD SUPPLY L YEL BLU
8\ 208/230 VAC, 60 HZ, 3PH =
1MC
CCH
C 2 (IF USED) 23 c 13
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O |
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‘ g 'yl 4*GRVT

O0E/Z500417
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Fig. 30 Cont. - Packaged Heat Pump Units Ladder Wiring Diagram 230-3
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CONNECTION WIRING DIAGRAM

DANGER:

FLECTRICAL SHOCK HAZARD DISCONNECT POWER BEFORE SERVICING

NOTES:
1. IF ANY OF THE ORIGINAL WIRES FURNISHED ARE REPLACED,
THEY MUST BE REPLACED WITH THE SAME NIRE OR 1TS EQUTVALENT.
. SEE PRICE PAGES FOR THERMOSTATS,
. USE 75 DEG. COPPER CONDUCTORS FOR FIELD INSTALLATION.
. SEE INSTALLATION INSTRUCTIONS
FOR PROPER HEATING AND COOLING CONNECTIDNS
FOR YOUR UNIT. INDOOR FAN MOTOR PLUGS

~wro

IF USE
CCH

BLKT
GRN

SCHEMATIC
460-3-60

OFM

- ""D0 NOT DISCONNECT UNDER LOAD" BLK@ WBM COLOR CODE
5. THESE FUSES ARE WANUFACTURED BY CODPER BUSSMANN. frely LI
P/N FNG-R- BLK q. B —  YFL BLK BLACK
5. THIS FUSE 13 MANUFACTURED BY LITTELFUSE, P/N 257003, . CAP BLU  BLUE
7. REMOVE YELLOW SPLICE WHEN ECONOMIZER AND ECONONIZER SUPPLY Lﬁ I BRN BROWN
RELAYS ARE USED AND CONNECT 10 RELAY R1 AS S — - R BRN T GRY  GRAY
8. WHEN ECONOMIZER AND ECONOMIZER RELAYS ARE USED Lﬁ ¢ CRN GRLEN
CONNECT THE YELLOW AND BLACK WIRES TO RELAY "RY AS BT SR BREEN.
SHOWN. RELAY KIT REQURCD WLTH CCONOMIZER AND HEAT COMP oRE R
9. WHEN ECONOMIZER AND ECONOMIZER RELAYS ARE USED, INSTALL EQULP-GND — RED RED
WIRES AS SHOWN ONTO THE COILS OF RELAY R AND RELAY Ri VIO VIOLET
10.DEHUM FEATURE CANNOT BE USED WHEN ECONOMIZER 1S INSTALLED. BLU WHT  WHITE
UNTT FACTORY-SHIPPED = YEL  YELLOW
IN STD MODE,
LEGEND . COMPRESSOR PLUG
[\ FIELD SPLICE DH DEHUMIDIFICATION MODE
& TERMINAL (MARKED) DEHUM  DEHUMIDIFICATION MODE BLK
©  TERMINAL (UNNARKED) DR DEFROST RELAY
® SPLICE (IF REQ'D) EEC(;)UNIP E{%‘a*}gmﬁ FUT 5 AMP
O SPLICE (MARKED)
—— FACTORY WIRING FU FUSE BLK SEE _NOTE 5
— — FIELD CONTROL WIRING GND GROUND o
—- FIELD POWER WIRING HPS HIGH PRESSURE SWITCH BLK
—-— ACCESSORY OR OPTIONAL  HR HEATER RELAY RED TT]
WIRING IFB INDOOR FAN BOARD N
IFM INDOOR FAN MDTOR E
LPS LOW PRESSURE SWITCH
AT AUTO TRANSFORMER OFM OUTDODR FAN MOTOR o)
460V - 230V OFR OUTDOOR FAN RELAY
¢ CONTACTOR RVS REVERSING VALVE =
CAP 1 CAPACITOR, COMP TRAN TRANSFORMER o
CCH CRANK CASE HEATER T-STAT THERMOSTAT
CoMP COMPRESSOR MOTOR R ECON RELAY e ——— 8
DB DEFROST BOARD
DFT  DEFROST TEMPERATURE &1p  CSRNoREG*Nooe AUTOTRANSFORMER
ECONO PLUG st -~ ViL
. e Econ PRIMARY
,;%T‘é | . BLU | fw 460V
X
‘ Ef%“ o —p——e—taL1~ ‘
L2 wo%‘ﬁo L
L T-STAT
‘$D RN o J
ST V2 GRY
CEfpEONI M
‘wj 3 “ 3 R- fﬁRED
8 | &—=——reD
e | 4D 4 - A:LBRN
LT BRN
Bz | S Y YEL
S 150 s ”
2 BLK— ewiew
S gﬁ\"‘eg DH BLU
O ACCESSORY ELECTRIC HEAT -
‘ =< N #-TTr
A HRT (5 KW) B -
— — T WT—— — — — — I@I — BRI | vwﬁiw I
N HR1-4 (20 KW) BRN I
—vio VI — — — — — - -@. 1o
é \ | |
— PNk PNE — — — — — — I@I —BRN— | oRv o
§ 3 HRT & 2 (10 KW) BRN | BRN
GRY GRY - — — — — — } |
HR1-3 (15 10— ——RED
BN/, . === == =] 14
BN —— — — — — — — — — — — — —
¢ - — — — — — — — — —

RED

WHT

YEL
- — - — SEE —

[, } Lol oTE 7 ‘
SEE I | }\ s & | 2| 0EFROST BOARD (DB) L sy
NOTE & I T | | DR cTD

| TBLK | ——— e =

I P2 BRN

.l ‘T —ww—a@mﬁ

o s 7PNK
i 03 —PNK
(D fan
)

FOR WIRING WITH
ELECTRIC HEATERS
SEE SCHEMATIC

ON HEATER ACCESSORY.

—BLU —.—BLK—OICHBLK#BLU@IO*ELU—‘
—BLU *

—T—BRN

SPEED JUMPERED TEST PINS (USE METAL OBJECT)
Up EE FIELD SPEED-UP CYCL

1) MOMENTARILY SHORT PINS AND RELEASE TO BYPASS

COOLING FAN LOGIC 30 60 90 120
MINUTES ~ MINUTES  MINUTES MINUTES
21

8 T+90 COMPRESSOR OFF DELAY.
ENERGIZED DE-ENERGIZED 28| .. 2) SHORT FOR 5+ SEC. AND RELEASE FOR FORCED
| DEFROST,
IR 3) PERMANENT SHORT WILL BE IGNORED.
i 380 \ DEFAULT \ DEFROST WILL TERMINATE IN 30 SEC. IF DFT OPEN.
ENERGIZED DE-ENERGIZED uE DEFROST WILL TERMINATE NORMALLY IF DFT IS
CLOSED.

FIELD SELECTABLE OPTIONS FOR TIME PERIOD

BETWEEN DEFROST CYCLES: CMINUTES) THE COMPRESSOR WILL SHUT OFF FOR 30 SEC. ON

DEFROST INITIATION AND TERMINATION IN THE
"QUIET SHIFT" ON POSITION

A10199
Fig. 31 - Packaged Heat Pump Units Connection Wiring Diagram 460-3
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ECONOMIZER

LADDER WIRING DIAGRAM

DANGER:

FLECTRICAL SHOCK HAZARD DISCONNECT POWER

BEFORE SERVICING

L1 |  USE COPPER CONDUCTORS ONLY ¢/, | L3 | L2
BLK FIELD SUPPLY ol VEL BLU
460 VAC, 60 HZ, 3PH =
10
CCH
(1F USED) 23
UNIT COMPONENT ARRANGEMENT ,‘ 3
e 11 RED—e—BLK - BLK e
[COMPRESSOR | INDOOR FAN CONTROL ﬂoxAst 7 OFR GRN
SECTION SECTION B L Kﬂ B L K
- e BRN
o IFM
e | oLy
¢ FOR WIRING E%;C%SECT—‘ T 2 J
S R
il EPyp— COMP
AUTOTRANSFORMER
11 '}BLKBLKWRED FU2 5 AMPO RED———O 13
SEE NOTE 5 SEE NOTE 5
AGOVPRIMXEWW 460V
BLK OANAAAAAKASD YEL
W BRN
/ 1FB  ReD SECONDARY 24V 724V
T/STAT 24VAC R DB o
FUSES P3-10) PAK
. fEp—Op1-17Re 3 ~SEE NOTE 6 P3-20- PN | lre
1O~ BLUI—e BLK
LPS
C ,%BRNiom e Y(}—BLUA—@BLU+M
ORN—FOP1-8.,0
Y1 - VEL—O P1-3"Y1/Y" RED—OP1-7.R SEE NOTE 9
o WHT—OP1-6, W2 »
. YEL—OP1-5, Y R
G ‘*ﬁGRN‘*OPW’A 6 R e
DH- — BLU—+Or1-smyesone | LT T T T T T T T T T S~
| orzc}fﬂw
N B o)
W- - WHT‘QO PI-grWp" | } OF1 C—BLU ¢ Btk
% ‘_ ,,,,,,,, J | p2 48—BLUMBRN
[
V- VIO—-O P1-7"W3" ‘ . wgo}—BLK—GBiBRN
ﬁ \e RVS
0 -~ oRN—— P2-1"C" Ot grN
P2-2"Y"OrveL
-~ Oy P2-3"W O SEE NOTE 4 | ouw 7
P2-4"R"OfRED S iy BRN——— ) COM
GRY LOW Of——e———58LK - ——ORN—| =~
STD [0 —BLK 3]
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DEHUM N |,—SEE NOTE 7 IFO P1-2
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o—VEL - ———————
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*BRN**%PA*W e ECONOMIZER PLUG
—WHT—— P4-2"wz" [
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NEATER | =V OPa-3 2! K 2114 "
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Fig. 31 Cont. - Packaged Heat Pump Units Ladder Wiring Diagram 460-3
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Table 8 — CO; Sensor Standard Settings

VENTILATION CO, OPTIONAL RELAY
RATE ANALOG CONTROL RELAY
SETTING EQUIPMENT OUTPUT (CFM/ OUTPUT RANGE SETPOINT HYS(;EI;I;SIS
PERSON) (PPM) (PPM)
1 Proportional Any ;’_;B?XA 0-2000 1000 50
Interface w/Standard Building . 2-10V _
2 Control System Proportional Any 7_20mA 0-2000 1000 50
. 0-10V
3 Exponential Any 4—20mA 0-2000 1100 50
. 0-10V
4 Proportional 15 4—20mA 0-1100 1100 50
. . 0-10V
5 Economizer Proportional 20 4—20mA 0-900 900 50
. 0-10V
6 Exponential 15 4—20mA 1-1100 1100 50
. 0-10V
7 Exponential 20 4—20mA 0-900 900 50
8 Health & Safety Proportional - ;’_;B?XA 0-9999 5000 500
9 Parking/Air Intakes/Loading Docks | Proportional - 40_—28?%//_\ 0-2000 700 50
Table 9 — CO3 Sensor Standard Settings Economizer Input/Output Logic
INPUTS OUTPUTS
DEMAND ENTHALPY COMPRESSOR N TERMINAL
CONTROL
VENTILATION OUTDOOR RETURN Y1 Y2 STAGE STAGE OCCUPIED UNOCCUPIED
(DCV) 1 2 DAMPER
) ) On On On On
High (nggeogﬁohng Low on | off on off Minimum position Closed
Below set (DCV Off Off Off Off
LED Off) . On On On Off Modulating** (between min. | Modulating** (between closed
Low (féeDeOCnC)’Ohng High On Off Off Off position and full—open) and full—open)
Off Off Off Off Minimum position Closed
On On On On .
. . Modulatingtt (between "
High (Free Cooling : 2 Modulatingtt (between closed
LED off) Low On Off On Off min. p;sa:tllc:;\ a:Tr:d DCV and DCV maximum)
Above set (DCV Off Off Off Off ximum)
LED On) _ On On On Off
Low (free OCnC)’O"”g High on | off off off Modulating*** Modulatingt 1
Off Off Off Off

* For single enthalpy control, the module compares outdoor enthalpy to the ABCD set point.
TPower at N terminal determines Occupied/Unoccupied setting: 24 vac (Occupied), now power (Unoccupied).

**Modulating is based on the supply—air sensor signal.
TtModulation is based on the DCV signal.

***Modulation is based on the greater of DCV and supply —air sensor signals, between minimum position and either maximum position (DCV) or fully open (supply—air signal).
T1TModulating is based on the greater of DCV and supply—air sensor signals, between closed and wither maximum position (DCV) or fully open (supply—air signal).

OPERATION

Sequence of Operation—When free cooling is not available, the
compressor will be controlled by the thermostat. When free cooling
is available, the outdoor-air damper is modulated by the Economizer
control to provide a 50° to 55°F (10° to 12.8°C) supply-air
temperature into the zone. As the supply-air temperature fluctuates
above 55° (12.8°C) or below 50°F (10°C), the dampers will be
modulated (open or close) to bring the supply-air temperature back
within the set points. For Economizer operation, there must be a
thermostat call for the fan (G). This will move the damper to its
minimum position during the occupied mode.

NOTE: The DCV Max potentiometer must be closed (CCW)
when not using CO; sensor.

Above 50°F (10°C) supply-air temperature, the dampers will
modulate from 100% open to the minimum open position. From
50°F to 45°F (10° to 7.2°C) supply-air temperature, the dampers
will maintain at the minimum open position. Below 45°F (7.2°C),
the dampers will be completely shut. As the supply-air temperature
rises, the dampers will come back open to the minimum open position
once the supply-air temperature rises to 48°F (8.9°C). If power

exhaust is installed, as the outdoor-air damper opens and closes, the
power exhaust fans will be energized and deenergized. If field-
installed accessory CO; sensors are connected to the Economizer
control, a demand controlled ventilation strategy will begin to
operate. As the CO3 level in the zone increases above the CO; set
point, the minimum position of the damper will be increased
proportionally. As the CO3 level decreases because of the increase in
fresh air, the outdoor-air damper will be proportionally closed.
Damper position will follow the higher demand condition from DCV
mode or free cooling mode. Damper movement from full closed to
full open (or vice versa) will take between 1 1/2 and 2 1/2 minutes.
If free cooling can be used as determined from the appropriate
changeover command (dry bulb, enthalpy curve, or differential
enthalpy), a call for cooling (Y1 closes at the thermostat) will cause
the control to modulate the dampers open to maintain the supply air
temperature set point at 50° to 55°F (10° to 12.8°C). As the supply
air temperature drops below the set point range of 50° to 55°F (10°
to 12.8°C), the control will modulate the outdoor-air dampers closed
to maintain the proper supply-air temperature.
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ECONOMIZER

TROUBLESHOOTING

See Table 9 for Economizer logic. An Economizer simulator
program is available to help with Economizer training and
troubleshooting.

Economizer Preparation —This procedure is used to prepare the
Economizer for troubleshooting. No troubleshooting or testing is
done by performing the following procedure.

NOTE: This procedure requires a 9-v battery, 1.2 kilo-ohm
resistor, and a 5.6 kilo-ohm resistor which are not supplied with
the Economizer.

1.

(98]

10.

11.
12.

Disconnect power at TR and TR1. All LEDs should be off.
Exhaust fan contacts should be open.

. Disconnect device at P and P1.
. Jumper P to P1.
. Disconnect wires at T and T1. Place 5.6 kilo-ohm resistor

across T and T1.

. Jumper TR to 1.
. Jumper TR to N.
. If connected, remove sensor from terminals S, and +.

Connect 1.2 kilo-ohm 4074EJM checkout resistor across
terminals S, and +.

. Put 620-ohm resistor across terminals SR and +.
. Set minimum position, DCV set point, and exhaust poten-

tiometers fully CCW (counterclockwise).

Set DCV maximum position potentiometer fully CW
(clockwise).

Set enthalpy potentiometer to D.
Apply power (24 vac) to terminals TR and TR1.

Differential Enthalpy — To check differential enthalpy:

1.

Make sure Economizer preparation procedure has been
performed.

. Place 620-ohm resistor across S, and +.
. Place 1.2 kilo-ohm resistor across SR and +. The Free Cool

LED should be lit.

. Remove 620-ohm resistor across S, and +. The Free Cool

LED should turn off.

. Return Economizer settings and wiring to normal after

completing troubleshooting.

Single Enthalpy—To check single enthalpy:

1.

2.

3.

4.

Make sure Economizer preparation procedure has been
performed.

Set the enthalpy potentiometer to A (fully CCW). The Free
Cool LED should be lit.

Set the enthalpy potentiometer to D (fully CW). The Free
Cool LED should turn off.

Return Economizer settings and wiring to normal after
completing troubleshooting.

DCV (Demand Controlled Ventilation) and Power
Exhaust—To check DCV and Power Exhaust:

1.

2.

Make sure Economizer IV preparation procedure has been
performed.

Ensure terminals AQ and AQ1 are open. The LED for both
DCV and Exhaust should be off. The actuator should be
fully closed.

. Connect a 9-v battery to AQ (positive node) and AQ1

(negative node). The LED for both DCV and Exhaust
should turn on. The actuator should drive to between 90
and 95% open.

. Turn the Exhaust potentiometer CW until the Exhaust LED

turns off. The LED should turn off when the potentiometer
is approximately 90%. The actuator should remain in
position.

5.

Turn the DCV set point potentiometer CW until the DCV
LED turns off. The DCV LED should turn off when the
potentiometer is approximately 9-v. The actuator should
drive fully closed.

. Turn the DCV and Exhaust potentiometers CCW until the

Exhaust LED turns on. The exhaust contacts will close 30
to 120 seconds after the Exhaust LED turns on.

. Return Economizer settings and wiring to normal after

completing troubleshooting.

DCV Minimum and Maximum Position —To check the DCV
minimum and maximum position:

1.

Make sure Economizer preparation procedure has been
performed.

. Connect a 9-v battery to AQ (positive node) and AQ1

(negative node). The DCV LED should turn on. The actu-
ator should drive to between 90 and 95% open.

. Turn the DCV maximum position potentiometer to

midpoint. The actuator should drive to between 20 and 80%
open.

. Turn the DCV maximum position potentiometer to fully

CCW. The actuator should drive fully closed.

. Turn the Minimum Position potentiometer to midpoint. The

actuator should drive to between 20 and 80% open.

. Turn the Minimum Position Potentiometer fully CW. The

actuator should drive fully open.

. Remove the jumper from TR and N. The actuator should

drive fully closed.

. Return Economizer settings and wiring to normal after

completing troubleshooting.

Supply-Air Input—To check supply-air input:

1.

2.

Make sure Economizer preparation procedure has been
performed.

Set the Enthalpy potentiometer to A. The Free Cool LED
turns on. The actuator should drive to between 20 and 80%
open.

. Remove the 5.6 kilo-ohm resistor and jumper T to T1. The

actuator should drive fully open.

. Remove the jumper across T and T1. The actuator should

drive fully closed.

. Return Economizer settings and wiring to normal after

completing troubleshooting.

Economizer Troubleshooting Completion —This procedure is
used to return the Economizer to operation. No troubleshooting or
testing is done by performing the following procedure.

1.
2.
3.

10.

11.

30

Disconnect power at TR and TR1.
Set enthalpy potentiometer to previous setting.

Set DCV maximum position potentiometer to previous
setting. Set DVC max potentiometer to fully closed (CCW)
when not using a CO3 sensor.

. Set minimum position, DCV set point, and exhaust poten-

tiometers to previous settings.

. Remove 620-ohm resistor from terminals SR and +.
. Remove 1.2 kilo-ohm checkout resistor from terminals SO

and +. If used, reconnect sensor from terminals SO and +.

. Remove jumper from TR to N.
. Remove jumper from TR to 1.
. Remove 5.6 kilo-ohm resistor from T and T1. Reconnect

wires at T and T1.

Remove jumper from P to P1. Reconnect device at P and
P1.

Apply power (24 vac) to terminals TR and TR1.
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Fig. 32 - 3-Phase, Small Chassis with Economizer Dimensional Drawing
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