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General Information

The Outdoor Air 3 (OA3) controller is a micropro- cessor 
based control package developed to provide 100% outdoor 
air, at space neutral conditions� As an option, the controls and 
DOAS System shall have the capability to provide cooling/
heating assistance to help maintain space conditions�
The OA3 control system consists of a Main Control Board 
and a remote Wall Mount Control (display and keypad)� As 
an option, an On-Board Control (display and keypad) could 
be provided instead of, or in addition to the remote Wall 
Mount Control�
The objective of the OA3 controller is to control United CoolAir 
provided dedicated outdoor air systems� These systems 
are designed to provide dehumidification /moisture control 
for the outdoor air being introduced into the environment to 
satisfy indoor air quality (IAQ) requirements�
This manual is intended to discuss the installation of controls 
components and operation of the controls packages�

Shipped Loose Items
All accessory components ordered for the applica- tion that 
must be field installed are shipped loose in one or several 
boxes by common freight carrier such as UPS or Fed Ex�

Electrical Connections
All electrical wiring must be in accordance with NEC 
(National Electrical Code) latest revision as well as state and 
local building codes� Refer to the specifications section or 
the unit’s data tag for the unit’s power requirements�

OA3 Controls Components
The dedicated outdoor air unit is supplied with the following 
controls components:
• Outside Air 3 (OA3) Main Control Board 
• Outdoor Air Temp and RH Sensor 
• Supply Air Temperature Sensor
• Space Temp and RH Sensor
• Wall Mount Control (Display and Keypad) 
• Optional On-Board Display and Keypad

Controls Component Installation
The OA3 Main Control Board is factory installed and 
wired to each of the control devices (contactors, starters, 
alarm safeties, etc.). All sensors must be field installed 
and electrically wired from the sen- sor to their respective 
electrical termination points inside the electrical control box� 
All terminal blocks for the field installation of sensors are 
factory pre- terminated to the OA3 Main Control Board�

Sensor Installation
Supply Air Temperature Sensor (SATS) Installation

Mounting
The Supply Air Temperature Sensor must be field installed 
in the supply air ducting� Install the sup- ply sensor as close 
to the center of the duct as pos- sible� It may be installed 
horizontally or vertically� Install the sensor at a distance of 
6 to 10 times the diameter of the blower wheel from the 
discharge of the blower housing� A template and mounting 
hardware are provided with the sensor� Once the location 
of installation is selected, use the template and appropriate 
size drill bits to drill the mounting holes for installation of the 
sensor� Refer to Figure 1 – Supply Air Temperature Sensor 
Mounting�
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Figure 1: Supply Air Temperature Sensor Mounting

NOTE: (Supplemental Field Provided Elec- tric Heat): 
Location of the Supply Air Tem- perature 
Sensor is critical. If a duct mounted heater 
is field provided, customers have the option 
at the time of order to interface with the OA3 
Controller. When interface is re- quired with 
the OA3 Controller, the Supply Air Temperature 
Sensor should be installed down stream of the 
field provided duct heater (between the duct 
heater and space) for better control accuracy. 
Install it at a reasonable location where the 
heating coils/ elements do not directly influence 
the sensor. If the field provided heat will be 
controlled by a separate controller thermostat, 
automation system, or on board package, 
the Supply Air Temperature Sensor must be 
installed be- tween the United CoolAir Outdoor 
Air Unit and the field provided duct heater.

Wiring
Install a minimum 18-20 AWG 2-3 conductor shielded cable 
with drain wire and a minimum 300 volt insulation rating� 
Refer to Figure 2 – Supply Air Sensor Wiring� Terminate 
each conductor as follows:
1. Terminate TB1-1 to one of the NTC terminals inside the 

sensor�
2. Terminate TB1-2 to the other NTC terminal inside the 

sensor�

NOTE: Connect the drain wire to units Ground Lug at 
the unit’s electrical box only.

Space Air Sensor Installation

Figure 1: Supply Air Temperature Sensor Mounting 

Mounting
Install the Space Air Sensor interior to the space that is 
being conditioned� The sensor must be centrally located 
between all supply air duct outlet grilles� Do not install the 
sensor directly under any of the supply air grilles� Typically 
installation height is about 54”-60” above the floor. A template 
and mounting hardware are provided with the sensor� Once 
the position of installation is located, use the template and 
appropriate size drill bits to locate and drill the holes to install 
the sensor�

TB1
SUPPLY TEMP 

SENSOR
18-20 AWG 
2-3 - Conductor Cable 
w/ Drain Wire

drain wire

1 2

ntc 
ntc

A

B

SUPPLY AIR 
SENSOR

EVAPORATOR  
SECTION

A - Center in Height of Duct
B - Install sensor 6 to 10 times the 

diameter of blower wheel from 
outlet of the Blower Housing
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Wiring
Install a minimum 18-20 AWG 5-6 conductor shielded cable 
with drain wire and a minimum 300 volt insulation rating� 
Refer to Figure 3 – Space Air Sensor Wiring�

CAUTION: Sensor is polarity 
observant on the humidity side.
Terminate each conductor as follows:
1. Terminate TB1-3 to one of the NTC terminals inside the 

sensor�
2. Terminate TB1-4 to the other NTC terminal inside the 

sensor�
3. Terminate TB1-5 to G+ inside the sensor�
4. Terminate TB1-6 to M inside the sensor�
5. Terminate TB1-7 to Hout inside the sensor�

NOTE: Connect the drain wire to units Ground Lug at 
the unit’s electrical box only.

Outdoor Air Sensor Installation
Mounting
Refer to Figure 4 – Outdoor Temp and Humid-  ity Sensor 
Mounting for an illustration of how to install the Duct Mount, 
Outdoor Air Temperature and Humidity sensor� Install the 
outdoor air sen- sor as close to the center of the duct as 
possible�  It may be installed horizontally or vertically� It must 
be installed between the outdoor air louver and outdoor air 
damper� A template and mounting hardware are provided 
with the sensor� Once the position of installation is located, 
use the template and appropriate size drill bits to locate and 
drill the holes to install the sensor�

Wiring
Install a minimum 18-20 AWG 5 or 6 conductor shielded 
cable with drain wire and a minimum 300 volt insulation 
rating� Refer to Figure 5 – Outdoor Air Sensor Wiring�

CAUTION: Sensor polarity is 
important on the humidity side.

Terminate each conductor as follows:
1. Terminate TB1-8 to G+ inside the sensor�
2. Terminate TB1-9 to M inside the sensor�
3. Terminate TB1-10 to Hout inside the sensor�
4. Terminate TB1-11 to one of the ntc terminals inside the 

sensor�
5. Terminate TB1-12 to the other ntc terminal inside the 

sensor�

NOTE: Connect the drain wire to units Ground Lug at 
the unit’s electrical box only.

Standard Alarms
Air Flow Proving Switch
The air flow proving switch is factory provided, installed, and 
wired into the OA3 Controller. When a loss of air flow occurs, 
the OA3 Control shuts down all system modes of operation 
and the entire system is shut down until the problem for loss 
of air flow is corrected. Once corrected, the system must 
be manually reset from the display and keypad (see Alarm 
Reset section)�

High Pressure and Low Refrigerant Pressure 
Switches
The high and low pressure switches are factory provided, 
installed, and wired into the OA3 Control- ler� When a high 
or low pressure condition occurs with any of the compressor 
circuits, the appropriate compressor system of the circuit 
where the switch opened is shut down and locked out from 
operation� As soon as the problem is corrected that caused 
the high or low pressure alarm, a manual reset is required 
from the display and keypad (see Alarm Reset section)�

Optional Alarms
Fire/Smoke Detection
If the Fire Stat or Smoke Detector shut down option is 
factory ordered, a voltage free (dry) normally closed (opens 
on alarm) contact must be connected to the factory provided 
options terminal blocks� The detector will be shipped loose 
for field installation. The device must be field wired back to 
the OA3’s
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Figure 3: Space Air Sensor Wiring

NOTES:  1. Outdoor Temp  & RH Sensor is Factory Provided & Field  Installed. 
 2. Outdoor Air Damper & Louver are Field Provided & Field  Installed.

Figure 4: Outdoor Temp and Humidity Sensor Mounting

Figure 5: Outdoor Air Sensor Wiring
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control panel field termination points. Terminate from the 
normally closed contacts of the device to the factory provided 
terminals TB3-1 and TB3-2�
If the Fire Stat/Smoke Detector goes into alarm and opens 
the contact, all functions of the OmegaAir unit are shut down� 
Once the problem is located and corrected, the system must 
be manually reset through the display and keypad (see 
Alarm Reset section)�

Outdoor Air Damper End Switch
If the field provided Outdoor Air Damper has a Damper End 
Switch, the Damper End Switch could be connected to the 
OA3 Controller for Alarm notification and shut down if the 
outdoor air damper fails to open� The damper and damper 
actuator must be field installed and wired back to the OA3’s 
electrical control panel� Terminate the voltage free (dry) 
normally open contact of the damper actuator’s End Switch 
to TB3-3, and TB3-4�
If the actuator fails to drive the damper completely open, 
an alarm notification will alert the customer of the damper 
actuator failure and the system is locked out from operation� 
Once the problem is corrected, the system must be manually 
reset through the dis- play and keypad (see Alarm Reset 
section)� There is a delay for the contact closure that should 
allow ample time for the actuator to drive completely open� 
This time delay has a factory default of 3 minutes� Please 
refer to the Factory Settings section for details on adjusting 
this time delay�

Drain Pan Overflow
If the Drain Pan Overflow Switch is ordered as a factory 
option, then the switch is factory installed and wired to the 
OA3 Controller� If there is a block- age in the condensate 
line, the rising water level in the condensate drain pan 
will activate drain pan switch creating an alarm� The drain 
pan overflow switch shuts down cooling to prevent the 
condensate from over-flowing the drain pan. The alarm will 
notify the customer of the drain pan overflow condition. Once 
the blockage is removed from the
condensate drain line, the system must be manually reset 
through the display and keypad (see Alarm Reset section)�

Dirty Filter
If the Dirty Filter Switch is ordered as a factory option, 
then the switch is factory installed and wired to the OA3 
Controller. When the air filter becomes dirty and should be 
replaced, the contacts on the filter switch will open causing 
an alarm on the OA3 Controller� The alarm will be in the form 
of a notification recommending that the air filter be changed 
for preventive maintenance� The system will continue to run 
in its current mode of operation. The alarm notification can 
be reset through the display and keypad (see Alarm Reset 
section)�

Freeze Stat
If the Freeze Stat is ordered as a factory option, then the 
switch is factory installed and wired to the OA3 Controller� If 
the temperature of the evaporator falls below the temperature 
set point set on the freeze stat, the contacts open to the 
OA3 Controller providing an alarm� The OA3 Control’s alarm 
alerts the customer of the possible coil freeze up condition� 
The control shuts down cooling mode and locks it out from 
operation� Once the problem with the refrigerant circuit or 
circuits is corrected, the system must be reset through the 
display and keypad (see Alarm Reset section)�

Heater High Limit
When systems are installed with field provided electric heat 
coils/reheat coils, a field provided heater high limit switch 
(auto-reset type is recommended) could be field installed 
and wired into the OA3 Controller� If the temperature rises 
above the cutout point, the switch opens and shuts down 
the electric heater/electric reheat coils until the temperature 
falls below the switches reset point� Heating automatically 
restarts once the switch resets� An audible and visual alarm 
alerts the customer that there is a problem that must be 
corrected� To reset the visual alarm, refer to the Alarm Reset 
section�
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Optional Input Devices
Remote On/Off Control
If a field provided Remote ON/OFF is required, a voltage 
free (dry) contact must be provided from a field installed 
switch and field wired back to the OA3’s electrical panel. 
Terminate the wires from the switch to the OA3’s electrical 
control panel on TB3-5 and TB3-6� To start the system, set 
the switch to the ON (closed contact) position� To stop the 
unit set the switch to the OFF (open contact) position�

Optional Output Devices
Outdoor Air Damper Output
An optional dry contact closure could be provided upon 
request to drive the field provided Outdoor Air Damper 
Actuator open/closed� The damper actuator must be 24VAC 
not to exceed 1 amp inductive� If the system has this option, 
wire the electrical hot or common side of the device being 
energized into terminals TB4-1 and TB4-2�

Remote Alarm Output
An optional dry contact closure could be provided upon 
request for a Remote Alarm Output� During an alarm 
condition, the Remote Alarm output may be used to energize 
a field provided and installed alarm indicator light or buzzer.
If the system has this option, wire the electrical hot or 
common side of the device being energized into terminals 
TB4-3 and TB4-4� The control circuit voltage must be 24 
VAC not to exceed 1 amp inductive�

OA3 Control Operation
DANGER: Be aware that fast moving fan drives and 

high horsepower blowers/motors can cause 
injuries. Before applying power to the 
Dedicated OutdoorAir System, make sure all 
service access doors are closed and latched 
to prevent injuries due to doors blowing 
open or fast moving drives and fan belts.

Connect power at the main power supply to the unit� Next, 
apply power at the field installed service disconnect.
United CoolAir Dedicated Outdoor Air Systems are designed 
to operate using a double microprocessor design control 
system called an Outside Air 3 Controller� The OA3 control 
system incorporates a Main Control Board and a Wall Mount 
Control (display and keypad)�
The Main Board microprocessor is a 16 bit micro- processor 
programmable controller with onboard flash memory (6 
Megabytes) to ensure better performance� An onboard real 
time clock card allows for setting up of occupancy schedules 
and recording of alarm occurrence for storing within alarm 
history� Each OA3 controller has the ability to record up to 36 
alarms/faults under an alarm history page to allow technicians 
to view alarm history and temperatures when the alarm 
occurred� OA3 Main Control Boards allow for connection 
to some of the more widely used Building Management 
Systems without requiring a Gateway to interface� An RS485 
serial card is required for the specific type of BMS system 
(BACnet, Modbus, etc.) that is field provided.
The OA3 Wall Controller is a terminal unit used to interface 
with the OA3 Main Board Controller through the onboard 
display and keypad. The soft- ware stored in the flash 
memory of the Main Control Board was designed with menu 
driven pages allowing customers to easily navigate through 
the menus and submenus for setup of their systems�
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Figure 6: Wall Controller

Operating The Controller
To operate the control system, there are six basic buttons 
on the Outside Air 3 Wall Control which are used to change 
settings, time schedules, system setup, and view alarms� 
Figure 6 – Wall Controller references the Outside Air 3 Wall 
Controller�
An explanation of each button is as follows:

 

ALARM  
BUTTON

UP  
BUTTON

 

PROGRAM 
BUTTON

ENTER 
BUTTON

 

ESCAPE 
BUTTON

DOWN  
BUTTON

  Alarm Button
The  button is used for viewing the present alarms with 
the system� During an alarm condition, the  button is 
illuminated a continuous Red and an audible alarm shall be 
present� Depending on the type of alarm, the system may 
shut down or continue to operate� Some types of alarms are 
just simple faults known as indicators which are not harmful 
to the operation of the unit but may require attention in the 
immediate future for preventive maintenance purposes�  
Pressing the  button will reveal what alarm caused the 
system to shut down� To reset an alarm, press the  button 
until the screen displays “NO MORE ALARMS, Press ENTER 
to RESET”� Simply pressing the  button resets the alarm�

  Program Button
The Prg button is used to program the system’s set 
points, alarm thresholds, view alarm history, adjust sensor 
calibration, enable system operation, view run hours, 
set occupied/unoccupied schedules, and much more� A 
complete listing is under the section called menus�

  Escape Button
The escape button is used to go back to the previous menu 
screen�

  Up Button
The up button is used to scroll upward through the pages/
menus, increase a setting, or toggle a component ON/OFF�

  Enter Button & On/Off Button
The enter button is used to confirm temperature, humidity, 
select components and turn the system ON and OFF� It is 
also used to clear alarms once the alarm is viewed�

  Down Button
The down button is used to decrease a setting or toggle a 
component ON/OFF�
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Optional On-Board Control
The optional On-Board Control has the wall display and 
keypad built right into the OA3 Main Board� It has the exact 
same buttons as Figure 6 with the exception of a slightly 
different layout�

Sequence Of Operation
After power is applied to the system from the main power 
supply, the unit must be started through the OA3 Wall 
Control� Once the system is activated through the OA3 
Wall Control, the supply air blower will start after the factory 
default 15 second time delay (field adjustable) times out. To 
turn the system on, press and hold the  enter button for 5 
seconds� Likewise to turn the system off, press and hold the    

 enter button for another 5 seconds�
Once the supply air blower starts, the controller checks the 
status of the air flow switch input. If the system has adequate 
air flow and the contacts for the air flow switch read closed, 
the system’s modes of operation shall start once the air 
switch’s time delay times out�

Modes Of Operation
Ventilation Mode
The system will operate in the Ventilation Mode only when 
the outdoor air dew point temperature is below the supply 
air dew point set point and the Space Air Temp is between 
Space Air Temp Cooling/Heating Band settings�

Dehumidification Mode
In order to understand the system’s dehumidification mode, it 
is important to understand there are several factors involved 
in the dehumidification process.
Dehumidification is based on the following set point values:
1. Outdoor Dry Bulb Temperature
2. Outdoor Wet Bulb Temperature
3. Supply Air Dew Point Temperature
4. Supply or Space Air Dry Bulb Temperature

Dehumidification mode is based on seasonal outdoor air, dry 
bulb temperature and wet bulb temperature averages� These 
average seasonal temperatures vary significantly throughout 
different geographic locations. Since dehumidification is 
based upon these temperatures, it will be important for 
United CoolAir to know the location where the unit will be 
installed because each OA3 Controller’s Outdoor Air Dry 
Bulb and Wet Bulb, Temperature Set Points shall be pre set 
for the particular region of installation�
Though these set points are pre set, they are not fixed set 
points as they may be readjusted by service technicians 
under the technician’s menu� It is important to understand 
that changes to these set points may affect the performance 
of the system so minor adjustments at a time are strongly 
recommended� These set points are located under the 
password protected Technicians Menu to prevent easy 
access�
Once the outdoor air, dry bulb and wet bulb temperatures 
are set, dehumidification will operate based on the supply air 
dew point set point as selected by the customer� The OA3 
controller has a default Supply Air Dew Point Set Point of 55 
degrees�
If the outdoor air dew point as calculated by the outdoor 
temperature and humidity sensor is greater than the supply 
air dew point set point, the OA3 controller shall enable 
dehumidification mode.
Compressors 1 and 2 are sequenced ON/OFF based upon a 
pre-calculated set point called an enthalpy set point� This set 
point is calculated by the outdoor air dry bulb and outdoor 
air wet bulb, temperature set points for the geographic 
location of installation� If the outdoor air enthalpy is lower 
than the enthalpy set point, the OA3 controller shall operate 
Compressor 1 ON only� If the outdoor air enthalpy is above 
the enthalpy set point, Compressors 1 and 2 are staged ON 
with a delay between the stages�
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Cooling Mode
Cooling Mode shall operate based on the OA3 Controllers 
“Control Type” setup (supply or space) to satisfy either the 
set point for supply air temperature or space air temperature� 
This means the controller is configurable to satisfy Supply 
Air Temperature or Space Air Temperature set point� 
Refer to the Factory Menu section of this manual for setup 
information� For explanation purposes, we’ll refer to the set 
point for either supply or space temperature set point as the 
control set point� The control set point will appear as Space 
or Supply under the actual set points screen depending on 
the “Control Type” selected�
The OA3 Controller shall only operate in the Cooling Mode 
when there is no requirement to satisfy dehumidification 
mode (outdoor air dew point temperature is below the supply 
air dew point  set point)�
In addition to the dew point temperature being satisfied, the 
supply or space temperature (again; depends on control 
type setup) must be above the control set point plus ½ the 
band setting for cooling to be enabled�
From this point, there are two types of cooling available that 
the system could provide:
a. Smart Cool Mode
b. Mechanical Cooling Mode

Smart Cool Mode
The system shall perform smart cooling when the outdoor 
air temperature is below the control set point minus ½ of the 
control set point’s band setting and the temperature (space 
or supply) is above the control set point plus ½ the band 
setting� Smart Cool Mode was developed in efforts to help 
lower energy costs to the customer�

Mechanical Cooling Mode
The system shall perform mechanical cooling with 
compressor(s) or chilled water when the outdoor air 
temperature is above the control set point and the 
temperature (space or supply) is above the control set point 
plus ½ the band setting� At this point, mechanical cooling will 
be energized to satisfy the cooling requirement�

Cooling Assist Mode (Option)
Typically Compressor Stage 1 in a two compressor system 
has the ability to provide enough cooling to provide a space 
neutral temperature� This OA3 controller has the ability to 
provide primary cooling assistance utilizing Compressor 2� 
There are two key components required to provide primary 
cooling assistance with this dedicated outdoor air system�
a. System has to be sized appropriately�
b. OA3 Controller must be set for Cooling Assist�
When the system is set up for Cooing Assist, Compressor 
1 will operate to provide cooling� If Compressor 1 cannot 
meet the cooling demand and remains above 50% cooling 
demand for longer than 10 minutes, Compressor 2 shall be 
cycled on to provide Cooling Assistance�

Heating Mode (Option)
Heating Mode shall operate based on the OA3 Controllers 
“Control Type” setup (supply or space) to satisfy either the 
set point for supply air temperature or space air temperature 
the same as cooling�
The OA3 Controller shall operate in the Heating Mode when 
there is no requirement to satisfy dehumidification mode 
(outdoor air dew point temperature is below the supply air 
dew point set point)�
In addition to the dew point temperature being satisfied, the 
supply or space temperature (again; depends on control 
type setup) must be below the heating set point minus ½ the 
band setting for heating to be enabled from this point, there 
are two types of heating available that the system could 
provide:
a. Smart Heat Mode
b. Mechanical Heating Mode�
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Smart Heat Mode
The system shall perform smart heating when the outdoor 
air temperature is above the control set point plus ½ of the 
control set point’s band setting and the temperature (space 
or supply) is below the control set point plus ½ the band 
setting� Smart Heat Mode was developed in efforts to help 
lower energy costs to the customer�

Mechanical Heating Mode
The system shall perform mechanical heating with an 
optional ON/OFF hot water or steam coil or field provided 
ON/OFF or SCR Controlled Electric Heaters� When the 
outdoor air temperature is below the control set point and 
the temperature (space or supply) is below the control set 
point minus ½ the band setting, mechanical heating must be 
used to satisfy the heating requirement�

Hot Gas Reheat Mode
There are two methods of Hot Gas Reheat available:
a. Modulating
b. ON/OFF
Modulating is standard with the OA3 microprocessor 
controller� The ON/OFF method of reheat is optional when 
the OA3 controller is installed and required if the controls are 
provided by others�

Modulating Reheat
Modulating Hot Gas Reheat is a much more precise method 
of reheating the air to maintain the temperature as close to 
the control set point as possible during dehumidification. 
When the temperature of the supply or space (depends on 
“control type” setup) falls below the control set point, the 
OA3 controller shall open or ramp up the amount of heat 
required in efforts to try to maintain the control set point�

ON/OFF Reheat
ON/OFF Hot Gas Reheat cycles the reheat function ON 
and OFF to maintain the temperature as close to the control 
set point as possible during dehumidification. When the 
temperature of the supply or space (depends on “control 
type” setup) falls below the control set point, the OA3 
controller shall energize and de-energize the reheat function 
to try to provide the required amount of heat to maintain the 
control set point�

Reheat Assist Mode (Option)
If for some reason there is not enough heating capacity with 
the hot gas reheat feature, the OA3 Controller has the ability 
to provide Reheat Assistance which is a backup feature for 
the reheat�

CAUTION: This option energizes primary heating 
source (optional hot water or steam or 
field provided electric heat) as a backup to 
the Reheat function. If the primary heating 
source is Electric Heat Coils, check the data 
tag for proper power requirements. The 
reheat assist function should only be set to 
ON when adequate electrical power is avail- 
able. The main supply power wires must be 
sized to handle the power requirements as 
well. DO NOT set this feature to ON without 
knowing whether or not the power supply 
can handle the current load.

Field Provided and Installed Electric Reheat
Two types of control strategies are available for field provided 
electric reheat� The two methods available are ON/OFF or 
SCR Modulated and the type should be specified at the time 
of order so the control modifications are adjusted before the 
unit ships� If the system is SCR Modulated Type, the SCR 
must be field provided. The OA3 Controller provides a 0-10 
vdc signal to the SCR control so the SCR control must be 
set up to receive a 0-10 vdc signal� ON/OFF control provides 
a dry contact closure for the field provided electric heaters. 
Field provided control circuit must be 24 VAC not to exceed 
2 amps resistive, 2 amps inductive�

Occupied Schedule Mode
When the unit is in the occupied mode, the system will be 
fully operational� Optional outdoor air dampers will be driven 
open, the supply air blower shall start and the modes of 
operations (dehumidification, cooling, heating) shall provide 
the proper conditioning of the outdoor air� Once the unit 
goes into unoccupied mode, the dehumidification, cooling, 
heating, reheat, and blower functions will shut down and 
optional outdoor air dampers shall be driven closed� If the 
Remote ON/OFF function is set to ON at any point during 
the unoccupied mode, the unit will start and proceed with 
conditioning of the outdoor air as required by the controller’s 
set points�
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Occupied Override Mode
Occupied override is available to override unoccupied mode 
of operation during after hours tenant occupancy� Refer to the 
status screens for an explanation of setting the Unoccupied 
Override to Occupied�

System Operation
As soon as the controller is set to ON, optional outdoor air 
dampers shall be driven open using the optional output for 
the outdoor air damper� Once the damper is open and the 
optional damper end switch closes, the supply air blower 
starts� At that point, the components of the system are cycled 
on and off to maintain the control set points programmed into 
the control�
At any time, if the Outside Air 3 control reads there is a 
loss of air flow, the controller will shut down all modes of 
operation to protect the system� The supply air blower will 
be shut down and an audible alarm will be generated and 
displayed in text on the Outside Air 3 Wall Control under the 

 button� The bottom line of the opening screen for System 
Status will also display “Off by Airflow Alarm”.

OA3 Controller Screen Information
Each screen listed below has been described for function 
within the system� Each screen displayed has a reading of a 
temperature or humidity for illustration purposes only�

System Status

U01         16:36 10/10/06 
Supply             058.6F°
Dehum C1

The Supply screen above shows the time and date, supply 
air temperature reading, and the systems present mode of 
operation�
To turn the system ON/OFF, press the  button and hold it 
down for 5 seconds� The system will switch to ON and go 
through an initial time delay� To turn the system off, press 
and hold the enter button down again for 5 seconds�
To move through the system status screens press the  or  

 buttons and each of the following pages will be displayed�

U01         DewPoint Temps 
Outside            067.2F°

The DewPoint Temps screen above displays the actual 
outdoor air dew point temperature�

U01          Space Sensors 
Temperature        074.2F° 
Humidity            054.3% 
Dehum C2

The Space Sensors screen above displays the space 
temperature and humidity conditions as well as the stage of 
operation for dehumidification.

U01        Outside Sensors 
Temperature        087.5F° 
Humidity            064.5% 
Dehum C2

The Outside Sensors screen above displays the outdoor 
temperature and humidity conditions as well as the stage of 
operation for dehumidification.

U01         System Demands 
Cooling               000% 
Heating               100% 
Dehum C2
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The System Demands screen above displays the percentage 
of demand for cooling and heating as well as the stage of 
operation for dehumidification.

U01         Relay Status 
Damper:    ON       C2: ON 
Fan:       ON      Ht1:OFF 
C1:        ON      Ht2:OFF

The Relay Status screen displays the status of the 
controller’s relay outputs for each of the components listed� 
Each component that is listed as ON means that the OA3 
controller has the relay contacts switched to the ON position� 
This screen is an indicator stating that the device is on or off� 
If the component that the relay is supposed to be operating 
is off or not operating, then component may be defective or 
the relay itself on the Main Control Board may be defective�

U01       Analog Outputs 
Reheat             00.0Vdc 
Heat Scr           00.0Vdc 
Dehum C2

The Analog Outputs screen above displays the status of the 
analog output for reheat and heating� Each output should 
correspond relatively close to the percentage of heating 
demand�

13:39 12/6/05
Mode TUE OCCUPIED 
Override Status        OFF 
Dehum C2              2hrs

The Mode screen for occupied/unoccupied shows the status 
of the System’s Occupied/Unoccupied state� Mode indicates 
the present day of the week and occupancy status for 
that particular day� Override status allows the customer to 
change that occupancy status during the unoccupied state 
to the occupied state� Override Time is the length of time the 
system should remain in the occupied state during override 
mode�

To change the occupancy status to be in occupied override 
state, press the  button� Next, press the  or  button one 
time then press the  button again to store the change as 
occupied override� Then press the  or  button to set the 
length of time for the system to remain in occupied override 
mode�  Press the  button one final time.

Menu And Sub-Menu Areas
To enter the menu area, press Prg button one time� The 
active menu which is ready for selection will be the one with 
all capital letters� Each menu item may or may not have sub-
menus�
Notice that “FACTORY MENU” is the first menu displayed 
when pressing the Prg button� The Factory Menu is password 
protected because it has all the main system components 
set up for the system� Each OA3 controller supplied for the 
dedicated outdoor air system provided has been configured 
for its accompanying components and optional devices�

Set Points 

U01      Space Temperature 
Set Point          072.0F° 
Band                05.0F°

The screen above is the set point screen to maintain the 
Space Temperature, control type, method of control� It will 
only appear if the control method under the factory menu, 
supply dewpoint screen has been set to Control Type – 
Space�
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The Band set point sets the control band for cooling and 
heating activation points� The space temperature must 
be greater than the space temperature set point plus ½ 
the band setting to activate cooling or less than the space 
temperature set point minus ½ the band set point to activate 
heating�

U01     Supply Temperature 
Set Point          072.0F° 
Band                05.0F°

The screen above is the set point screen to maintain the 
Supply Temperature, control type, method of control� It will 
only appear if the control method under the factory menu 
has been set to Control Type – Supply�
The Band set point sets the control band for cooling and 
heating activation points� The supply temperature must 
be greater than the supply temperature set point plus ½ 
the band setting to activate cooling or less than the space 
temperature set point minus ½ the band set point to activate 
heating�

U01      Dew Point 
Supply Air         055.0F°

The screen above is used to set the set point for the supply 
air dew point temperature� If the outdoor air dew point 
temperature is above this set point, the system will enable 
dehumidification mode  of operation.

Enables

U01      System Enables 
System on/off           ON

The screen above is another method to set the system to the 
ON or OFF position�
To turn the unit on or off, press the  button then press the  

 or  button one time to toggle the setting on or off then 
press the  button again�

Alarm Set Points
The following alarm set point screens are used to monitor 
temperature alarm points� There are only two alarm set 
points� These set points for high and low temperatures are 
thresholds that protect the equipment when operating in a 
particular mode of operation� Listed below is a description 
for each screen�

U01      Supply Limits 
High SetPt         100.0F° 
diff                10.0F°

High Setpt is the highest supply air temperature allowed 
during heating mode� If the temperature in the supply air 
ducting rises above the high set point for more than two 
minutes, heating shall be deactivated until the supply air 
temperature decreases more than the differential set point 
below the High Set Point�

U01      Supply Limits 
Low SetPt          040.0F° 
diff                10.0F°

Low Setpt is the lowest supply air temperature allowed 
during cooling mode� If the temperature in the ducting falls 
below low set point for more than two minutes, cooling will 
be deactivated until the supply air temperature increases 
above the low set point plus differential setting�

Run Hours
The following screens show the actual run hours of each 
component as tracked by the controller� If any of the screens 
listed here do not appear, the system does not have that 
particular option�
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Run Hours
Blower            00015hrs

Run Hours
Comp 1            00008hrs

Run Hours
Comp 2            00006hrs

Run Hours
Heat 1            00003hrs

Run Hours
Heat 2            00001hrs

Day Min/Max
The next screen day min/max show the high and low 
temperatures recorded over a 24 hour period�

U01        Space 24hrs
            Low     High 
TMP=      070.3°F  073.6°F

Alarm History
The alarm history screens document the alarms that 
occurred, supply and space air temperatures at the time the 
alarm occurred and the time and date of alarm� Up to 36 
alarms may be stored in the alarm history pages�   Use the  

 or  buttons to page through the alarm history pages�

Alarm History           01 
C1 HIGH PRESSURE 
Supply 058 Space 063 
15:58:52 10/13/2006

Set Time
U01      REAL TIME CLOCK 
DAY= FRI 
TIME= 16:19 
DATE= 10/13/2006

Set the appropriate day of the week, time, and date� Set up 
of the real time clock is important to be able to record alarm 
history or for following scheduled occupied and unoccupied 
times�

U01     CLOCK SETUP 2 
Daylight Savings=Yes 



Installation, Operation and Maintenance Manual

OA3

17Subject to change without notice. 120.6-IM (1018)

Schedule
For the system to follow an occupancy schedule, a Start 
and End period must be set for each day of the week� If 
the control schedule is set to 00:00 for both start and end 
schedules, the system will remain constantly occupied� Up 
to 20 Holiday occupancy schedules may be programmed 
into the system� For the holiday schedule, a start date is 
programmed and end date is programmed�

Monday-Occupied
Start: 00:00
End: 00:00

Tuesday-Occupied
Start: 00:00
End: 00:00

Wednesday-Occupied
Start: 00:00
End: 00:00

Thursday-Occupied
Start: 00:00
End: 00:00

Friday-Occupied
Start: 00:00
End: 00:00

Saturday-Occupied
Start: 00:00
End: 00:00

Holidays 01-03
01: 00-00 to 00-00
02: 00-00 to 00-00
03: 00-00 to 00-00

Holidays 04-06
04: 00-00 to 00-00
05: 00-00 to 00-00
06: 00-00 to 00-00

Holidays 07-09
07: 00-00 to 00-00
08: 00-00 to 00-00
09: 00-00 to 00-00

Holidays 10-12
10: 00-00 to 00-00
11: 00-00 to 00-00
12: 00-00 to 00-00

Holidays 13-15
13: 00-00 to 00-00
14: 00-00 to 00-00
15: 00-00 to 00-00

Holidays 16-18
16: 00-00 to 00-00
17: 00-00 to 00-00
18: 00-00 to 00-00

Holidays 19-20
19: 00-00 to 00-00
20: 00-00 to 00-00
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BMS Setup
Communications

Protocol= Local
Ident= 001
Baud Rate= 19200

The screen above displays the page required to set up the 
communications network� Contact your local distributor for 
BMS interface options and setup information�

Change Password

CHANGE PASSWORDS
Level 1> 0000

The screen above displays the password change screen 
that is used to password protect the set points screen�  A 
password must be set into this screen  in order to prevent 
system set point changes from personnel that are not 
authorized� To change the password, press the enter button 
to drop the cursor under the four digit pass code�  Use the  
or  but- tons to change the password to the number desired 
then press enter again�

NOTE: Don’t lose the password as it must be used 
to enter the password screen from this point 
forward as well.

Technicians Menu
Delays/Dewpoint

U01  Delays
Damper Delay 180s
Startup Delay 015s
Airflow Proof 015s

The screen above is used to adjust delays with  the system�

Damper Delay 
Is the amount of time allowed to drive the damper to the 
open position. The delay is used with a field provided damper 
end switch� If the damper end switch does not close within 
the delay time that is set, the OA3 will provide an alarm 
alerting the customer that the damper is not open� Since the 
damper is not open, the supply air blower and unit’s modes 
of operation will remain off until this problem is corrected� It 
is designed to protect the systems modes of operation�

Start up Delay 
Is the amount of time the system will delay before starting the 
unit’s supply air blower. If a field provided damper end switch 
is provided, this delay starts the timing sequence once the 
OA3 control acknowledges the contact closure of the end 
switch� If there is no damper end switch, the control will start 
the system delay as soon as power is applied to the unit�

Airflow Proof 
Is the amount of time delay allowed for the supply air blower 
to get up to speed allowing the air flow proof switch to close 
and provide proof of air flow to the OA3 control. If it does 
not close the switch in the amount of time listed, an alarm 
will alert the customers there is a problem with air flow on 
the system� The unit’s supply air blower will shut down 
and modes of operation will remain off until the problem is 
corrected�

U01  Delays
Heat High Limit 120s
Cool Low Limit 120s
Comp Stages 060s

Heat High Limit 
Delay is the amount of time the OA3 control will allow the 
heating mode to operate when the supply air temperature 
rises above the heat high limit temperature alarm set point�

Cool Low Limit 
Delay is the amount of time the OA3 control will allow the 
cooling mode to operate when the supply air temperature 
falls below the cooling low limit temperature alarm set point�
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Comp Stages 
Is the amount of delay between each stage of compressor 
operation�

U01 High End Enthalpy
Outdoor Temp 91.0°F
Wet Bulb 74.0°F
37.7BTU/lb

The High End Enthalpy set points are used to calculate the 
staging set points for each stage of compressor operation�

Outdoor Temp 
Is the seasonal outdoor dry bulb temperature that must be 
set for the climate where the unit will operate�

Wet Bulb temperature 
Is the outdoor seasonal wet bulb temperature that must be 
set for the climate where the unit will operate�

U01 Compressor Staging
Constant 0.45
Stage 29.7BTU/lb

Temperature Units

U01 TEMP UNITS
MODE= FAHRENHEIT

Manual Control
Manual control is used to manually operate the digital and 
analog input and output devices of the system for testing 
purposes� Setting any of the devices listed on the screens 
below to the ON position will switch them to their active 
state� If the devices listed on the screens are set to OFF, the 
devices will be deactivated� If the devices are set to the Auto 
mode, they will only activate as the control system steps 
through its sequence of operations�

To change the state of any of the components listed below 
to the ON, OFF, or Auto state, press the  or  button to 
navigate to the screen of the desired change� Next, press 
the  button to move the cursor to the component where 
change in activation is desired then toggle it to ON, OFF, or 
Auto by using the  or  button� Once selected,press the   

 button to accept the change�
A description of each screen is as follows:

U01 Manual DI
C1 High Pres Auto
C1 Low Pres Auto
C2 High Pres Auto

C1 High Pres – Compressor 1 High Pressure Switch
C1 Low Pres – Compressor 1 Low Pressure Switch
C2 High Pres – Compressor 2 High Pressure Switch

U01 Manual DI
C2 Low Pres Auto
Damper EndSw Auto
Airflow Auto

C2 Low Pres – Compressor 2 Low Pressure Switch
Damper EndSw – Optional Damper End Switch
Airflow – Optional Air Flow Switch

U01 Manual DI
High Heat Auto
Fire/Smoke Auto

Sensors
The sensor screens allow for calibration of temperature, 
humidity, and pressure sensors� The sensor screens are 
also used to adjust sensor ranges so that for instance if the 
low end of a static pressure transducer is 0�0” w�c�, and it 
starts at 4 mA, then the start point would be 4 mA is 0�0” w�c�
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U01 Manual DI
O/A Hum OFF 000.0%
O/A Temp OFF 000.0°
Supply T OFF 000.0°

U01 Manual DI
Space H OFF 000.0%
Space T OFF 000.0°

U01 Manual DI
Fan  Auto
Compressor 1  Auto
Compressor 2  Auto

U01 Manual Relay
Heater 1  Auto
Heater 2  Auto
Damper  Auto

U01 Sensor Offset
Space Temperature
Offset  000.0°F
Actual  063.8°F

U01 Sensor Offset
Space Humidity
Offset  000.0%RH
Actual  043.0%RH

U01 Sensor Offset
Space Temperature
Offset  000.0°F
Actual  065.0°F

U01 Sensor Offset
O/A Temperature
Offset  000.0°F
Actual  075.0°F

U01 Sensor Offset
O/A Humidity
Offset  000.0%RH
Actual  061.0%RH

Digital Inputs
The digital input configuration screen displayed below 
is used to configure the switching actions of the devices 
connected to the controller�
The Fn: is the function or switching device� To change the 
action on a particular switching device, press the  button 
to move the cursor to the component where the change is 
desired� Using the  or  button, select the device and 
press the  button� The cursor will move under the Filter� 
The filter is the amount of time in seconds before the alarm 
will react to the device switching action�  Use the  or  
button to select the amount of time then press the  button� 
The Dir is the action direction� Select Normally Open or 
Normally Closed depending on the device switching action� 
The Actual is the pres-
ent state of the device being configured.

U01 DIG-INPUT CONFIG
Fn:Fire/Smoke
Filter Dir Actual
001 s NC Closed

Change Passwords

U01 CHANGE PASSWORDS

LEVEL 1=0000
LEVEL 2=9995

The screen above displays the password levels�
Level 1 – The level 1 password is used to protect the set 
points sections� If a password other than 0000 is set into this 
level, then a password screen will appear when entering the 
set points menu�
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Level 2 – The level 2 password is used to protect the 
Technician menus� By default, the password for the 
Technicians menu is 0002� This password may be changed 
under the change password screen� When entering the 
Technicians menu, the password must be entered otherwise 
access will be denied�

Software Version

U01
CoolAir  OutsideAir
CONTROLLER
V1.0  09/12/06

The screen above displays the version number of the 
software in the lower left corner� The lower right corner 
displays the date the version was created� The Version of 
the software should never require an update though it may 
be updated if a replacement board is shipped�

U01 BIOS VERSION

Version 03.92
Date 04/11/06

The screen above displays the BIOS version� When the 
controller ships from the factory, it has the correct BIOS 
version� United CoolAir may recommend BIOS upgrades 
only when glitches are discovered that causes a control 
function to not react properly under certain conditions
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Scan to learn more 
about all of our 

products!

VertiCool Classic
Vertical, 3 - 30 Ton

VertiCool Aurora 
Vertical, 3 - 35 Tons

VariCool® 
VAV, 9 - 70 Tons

VariCool® EZ-Fit
VAV, 12 - 90 Tons

OmegaAir Vertical
100% Outside Air, 1 - 15 Tons

491 East Princess Street, York, PA 17403   Phone: 717-843-4311   Fax: 717-854-4462
email: uca@unitedcoolair.com   web: www.unitedcoolair.com

Copyright © by United CoolAir Corporation 2018. All rights reserved.  
Manufacturer reserves the right to make changes without notice.

Unique Solutions for All-Indoor HVAC Projects

Authorized Distributor: LIMITED WARRANTY
United CoolAir Units are backed by a 1 year limited warranty on 
parts and a 5 year limited warranty on the compressor (labor not 
included). Maintenance items such as filters and belts are excluded 
under this limited warranty�

FACTORY TESTED
All units are functionally run tested before shipment to ensure a 
trouble-free start-up and unit commissioning� Industry proven 
components are used throughout to enhance system reliability and 
peace of mind� 

Portable Cooling and 
Heating Units

3-30 Tons

C13-Series Horizontal
2 - 10 Tons

C-Series Horizontal
1 - 15 Tons

Special Configuration  
Engineered to Order

OmegaAir Horizontal, 
100% Outside Air, 1 - 15 Tons
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