Economizer Enthalpy Operation with Aurora® Controls

The optional economizer requires Aurora® Advanced Control with Aurora® UPC2. This provides an integrated heat pump and
economizer control allowing an integrated solution with all economizer parameters, faults and sensors presented as points
on the BAS when BACnet MS/TP, N2, or Lon are used. Although the Aurora® UPC2 is required for economizer operation it can
operate in the standalone mode without a BAS in those cases where an economizer is required but a BAS is not present.

The economizer utilizes three internal sensors plus the zone sensor: the outdoor temp or enthalpy, return air temp or enthalpy,
and discharge air temperature. The table below displays the 3 sensor options of the rooftop nomenclature: dry bulb sensors,
enthalpy sensors or sensorless/network control options.

Economizer High Limit Method and Sensor Options

These sensors all connect into the Aurora® Control System. The Aurora® Touch service tool allows the user to select the
High Limit Mode and view all pertinent temperatures and enthalpy levels. The setpoint of DB high limit is defined by the
economizer high limit operating mode. ASHRAE 90.1-2013 only allows the following high limit modes of operation: 1) Fixed
dry bulb, 2) Differential dry bulb, 3) Fixed enthalpy with fixed dry bulb, 4) Differential enthalpy with fixed dry bulb. A fifth
mode of sensorless/network control is available for applications when the high limit is controlled by BAS network sensors.
See Economizer section for more detail.

Economizer Sensor Locations
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Controls - UPC2 DDC Control (optional)

Note: Not all factory installed options are available, please refer to WeDoGeo"® to see available options.

Service ||

A

URORA

Protocol Converter

0009290341

Aurora® UPC2 Controller
(Optional Accessory for certain models)

The Aurora® Unitary Protocol Converter (UPC2) is designed to
add-on to any Aurora® based heat pump control. The Aurora®
Unitary Protocol Convertor (UPC2) is designed to allow water
source heat pumps to be integrated into Building Automation
Systems (BAS) with ease. The Aurora® UPC2 is an integrated
solution and communicates directly with the Aurora® Heat
Pump Controls and allows access/control of a variety of
internal Aurora® heat pump operations such as sensors, relay
operation, faults and other information. In turn, the UPC2 then
converts internal Aurora® Modbus protocol to BACnet MS/

TP or BACnet IP and communicates to the BAS system. This
provides the great benefit of complete control integration and
a myriad of information available to the BAS from the heat
pump control. Plus, it also allows individual unit configuration
such as ECM fan speeds or freeze protection setting directly
over the BAS without the need for access to the actual heat
pump.
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Coax Temperature (FP1)
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ZS Series Sensors
(Optional Accessory for certain models)

The Aurora® UPC2 is implemented with the Aurora® Base
Controller (ABC) heat pump control into our latest water
source heat pumps. This will allow for a BAS to integrate and
communicate with the heat pump. The Aurora® UPC2 has the
ability to communicate BACnet MS/TP or BACnet IP. All zone
temperatures and zone sensors are connected to the UPC2
on an Rnet bus, simplifying hook up at the unit. Rnet sensors
can include a combination of zone temperature and humidity,
CO2, and VOC sensors.

There are an extensive number of points that the UPC2 has
available over the network for integration into the BAS.
Control programmers need to carefully determine which
points they want to add to the BAS database. A list of the
BACnet points are available along with their individual point
descriptions by contacting the Commercial Solutions Group at
1-877-677-4420.



Controls - UPC2 DDC Control (optional)

Note: Not all factory installed options are available, please refer to WeDoGeo" to see available options.

BACnet MS/TP
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Aurora® UPC2 Features
(Optional Accessory for certain models)

e Serves as a BACnet Broadcast Management Device

(BBMD) for a BACnet/IP on each of the BACnet/IP networks
Supports Foreign Device Registration (FDR)

e Supports DHCP IP addressing

Has built in network diagnostic capture functionality for
troubleshooting

Physical Ports
e EthO, Eth1
°10/100 Mbps Ethernet
° BACnet IP, BACnet IPv6, BACnet/Ethernet, BACnet SC
e S1
° Aurora® Modbus RTU Port (Connects to ABC P8 with
RJ45)
e S2
° BACnet MS/TP
e Service Port
° USB
° BACnet/IP Service Port

Specifications
* Power
° 24VAC +/-10%, 50-60 Hz
°24VDC +/-10%
e EthO, Ethi
°10/100 BaseT, full duplex, Ethernet ports with built-in fail
safe.
° Supports direct connection or daisy chain topology natively
using BACnet/IP and/or BACnet Ethernet communication.
° Under normal operation, network traffic not destined for this
controller is repeated to the other Ethernet port.
e Port S1
° Used for internal heat pump communication on the Aurora®
Modbus network.
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Port S2
° For communication with BACnet MS/TP network at 9600 to
115200 bps.
Rnet Port

° Supports up to 15 ZS sensors and one Equipment Touch.
° Supplies 12VDC/260 mA power to the Rnet across its rated
temperature range.
Service Port
° USB 2.0 host port for setting up the device and
troubleshooting through a local connection to a computer.
Real-time Clock
° Real-time clock keeps track of time in the event of a power
failure for up to 3 days.
Environmental operating range
° -40 to 1502F (-40 to 702C), 10-95% relative humidity, non-
condensing
Physical
° Fire-retardant plastic ABS, UL94-5VA
BACnet Support
° Conforms to the BACnet Building Controller (B-BC), BACnet
Router (B-RTR), BACnet Gateway (B-GW), and BACnet
Broadcast Management Device (B-BBMD) Standard Device
Profiles as defined in ANSI/ASHRAE Standard 135-2016
(BACnet) Annex L, Protocol Revision 19.
Compliance
° United States of America
« FCC compliant to Title CFR47, Part 15, Subpart B, Class A
e UL Listed, File E143900; CCN PAZX, UL916, Energy
Management Equipment
° Canada
» UL Listed File E143900, CCN PAZX7, CAN/CSA C22.2 No.
205 Signal Equip.,
¢ Industry Canada Compliant, ICES-003, Class A



WATER-SOURCE/GEOTHERMAL HEAT PUMP PACKAGED ROOFTOP OPERATION & MAINTENANCE

Controls - UPC2 DDC Control (optional)

Note: Not all factory installed options are available, please refer to WeDoGeo"® to see available options.

Aurora® UPC2 Optional Features * Refrigeration Monitoring - provides Suction and

) . disch , Suction, liquid line t d
(Optional Accessory for certain models) Ischarge pressure, suction, fiquid fine temps an
superheat and subcooling.

¢ Performance Monitoring - provides entering and leaving
loop water temperatures, loop flow rate as well as heat of
extraction or rejection rate into the loop.

¢ Energy Monitoring - provides real-time power measurement
(Watt) of compressor, fan, auxiliary heat and zone pump.

« AID Tool for Aurora® ABC configuration
and troubleshooting.

« Aurora® Advanced Control adds the Aurora® AXB expansion
board and provides added 1/O and standard features

¢ Optional Sensor Kits (requires Aurora® Advanced
Control with AXB - Future Availability on Select
Models/Configurations)
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Building Automation

System (BAS).
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MAC:
00E0C9290341

Aurora® UPC2 Smart Tablet Option
(Optional Accessory - available only on certain models)

A smart tablet option is also available. Purchase a smart tablet
accessory cable from manufacturer and download the OEMCtrl
App and connect to the unit either at the unit itself or via

the zone sensor. This means connecting to the unit to adjust
fan speeds, check on fault etc. as easily as walking up to the
zone sensor without the need for accessing ceiling tiles or a
stepladder.
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1.

Aurora® Advanced Fault Codes (ABC + AXB Expansion Board)

WATER-SOURCE/GEOTHERMAL HEAT PUMP PACKAGED ROOFTOP OPERATION & MAINTENANCE

Controls - UPC2 DDC Control (optional)

Note: Not all factory installed options are available, please refer to WeDoGeo" to see available options.

Leaving Air Temperature (LAT) Sensor - This 10 kOhm
NTC sensor is factory installed on all UPC2 equipped heat
pumps. It typically is attached to wiring inside the blower
cabinet on the suction side of the blower. This sensor is
attached on ABC FP2 pins available as LAT AU-30.

Compressor Proving Sensors - This optional factory
installed current sensor is connected to confirm
compressor operation via the power wires. The sensor is
attached at ABC Y1 and available at point BV-65.

Valve End Switch - This optional input is setup for a field
installed flow valve end switch. This end switch input is
attached at ABC Y2 and available at point BV-67.

Fan Proving Sensors - This optional factory installed
current sensor is connected to confirm fan operation via
the power wires. The sensor is attached at ABC G and
available at point BV-33.

Occupancy Sensor - This standard feature includes a field
installed and wired room sensor with occupancy sensor
typically found in DDC systems. The RNet room sensors
can be found thru your commercial representative. The
occupancy Sensors are attached at ABC O and can be
found at point BV-49.

Fault LED (LED1, Red)

6. Dirty Filter Switch - This optional field installed switch is
connected to confirm dirty filter operation. The dirty filter
switch can be found thru your commercial representative.
The sensor is attached at ABC W and available at point
BV-63.

7. Fault, Configuration, and Status Codes - The codes can
be visible to the BAS if desired.

Aurora® Base Fault Codes (ABC Only)
Fault LED (LED1, Red)

Red Fault LED LED Flash| | o cyout | Reset/
Code* Remove
Normal - No Faults OFF -
@ Fault - Input 1 No Auto
"_::u Fault - High Pressure 2 Yes Hard or Soft
'-'J Fault - Low Pressure 3 Yes Hard or Soft
'g Fault - Freeze Detection FP2 4 Yes Hard or Soft
@ | Fault - Freeze Detection FP1 5 Yes Hard or Soft
3 Fault - Condensate Overflow 7 Yes Hard or Soft
< Fault - Over/Under Voltage 8 No Auto
Fault - FP1 & FP2 Sensor Error 11 Yes Hard or Soft

NOTE: All codes >11 use long flash for tens digit and short flash for the ones
digit. 20, 30, 40, 50, etc. are skipped.

Red Fault LED LED Flash Lockout Reset/ Fault Condition Summary
Code * Remove
Normal - No Faults Off -

w | Fault-Input 1 No Auto Tstat input error. Autoreset upon condition removal.

E Fault-High Pressure 2 Yes Hard or Soft | HP switch has tripped (>600 psi)

':; Fault-Low Pressure 3 Yes Hard or Soft | Low Pressure Switch has tripped (<40 psi for 30 continuous sec.)

'g Fault-Freeze Detection FP2 4 Yes Hard or Soft | Freeze protection sensor has tripped (<15 or 30 degF for 30 continuous sec.)
0 | Fault-Freeze Detection FP1 5 Yes Hard or Soft | Freeze protection sensor has tripped (<15 or 30 degF for 30 continuous sec.)
8 Fault-Condensate Overflow 7 Yes Hard or Soft | Condensate switch has shown continuity for 30 continuous sec.

< Fault-Over/Under Voltage 8 No Auto Instantaneous voltage is out of range. **Controls shut down until resolved.

Fault-FP1 & 2 Snsr Error 11 Yes Hard or Soft | If FP1 or 2 Sensor Error

) Fault-Compressor Monitor 10 Yes Hard or Soft | Open Crkt, Run, Start or welded cont

'_:g Non-CriticAXBSnsrErr 13 No Auto Any Other Sensor Error

'-_; CriticAXBSnsrErr 14 Yes Hard or Soft | Sensor Error for EEV or HW

8 Alert-HotWtr 15 No Auto HW over limit or logic lockout. HW pump deactivated.

% Fault-VarSpdPump 16 No Auto Alert is read from PWM feedback.

'§ Not Used 17 No Auto 1Z2 Com Fault. Autoreset upon condition removal.

m | Non-CritComErr 18 No Auto Any non-critical com error

ﬁ Fault-CritComErr 19 No Auto Any critical com error. Auto reset upon condition removal

¥ | Alarm - Low Loop Pressure 21 No Auto Loop pressure is below 3 psi for more than 3 minutes

8 Alarm - Home Automation 1 23 No Auto Closed contact input is present on Dig 2 input - Text is configurable

< Alarm - Home Automation 2 24 No Auto Closed contact input is present on Dig 3 input - Text is configurable
NOTES:

*All codes >11 use long flash for tens digit and short flash for the ones digit. 20, 30, 40, 50 etc. are skipped!
Alert’ is a noncritical sensor or function that has failed. Normal operation of the heat pump is maintained but service is desired at some point.



Controls - UPC2 DDC Control (optional)

Note: Not all factory installed options are available, please refer to WeDoGeo® to see available options.

Aurora® Base or Advanced Control Configuration and
Status Codes

Status LED (LED3, Green)

Description of Operation Fault LED, Green
Normal Mode ON
Control is Non-functional OFF
Test Mode Slow Flash
Lockout Active Fast Flash
Dehumidification Mode Flash Code 2
Load Shed Flash Code 5
Emergency Shutdown Flash Code 6
On Peak Mode Flash Code 7
(Future Use) Flash Code 8
(Future Use) Flach Code 9

Configuration LED (LED2, Yellow)

Description of Operation Configuration LED, Yellow
No Software Overwritten ECM Setting
DIP Switch Overwritten Slow Flash
ECM Configuration Mode Fast Flash
Reset Configuration Mode OFF

1. Alarm Relay - The Alarm relay (ALM) is factory
connected to 24 VAC via jumper JW2. By cutting JW2,
ABC ALM becomes a dry contact connected to ABC
ALG. The Relay is field switchable between Factory
setting as an Alarm output or available for other uses.

2. Accessory Relayl - A configurable, accessory relay
on the ABC is provided that can be cycled with the
compressor, blower, or the Dehumidifier (DH) input.
A third (factory) setting cycles the relay with the
compressor but delays the compressor and blower
output for 90 sec. Source pump or slow opening
solenoid valves in well systems or variable speed primary
pumping systems would be a prime use of this feature.

Access Relay Operation SW2-4 SW2-5
Cycle with Blower ON ON
Cycle with Compressor OFF OFF
Water Valve Slow Opening ON OFF
Cycle with Comm. T-stat Hum Cmd OFF ON

3. Electric Heat EHT - A digital 24VDC output is provided
for electric heat powering. UPC2’s Default programming
has EH1 set for AUX/ELEC Heat operation and will be
controlled using the UPC2’s internal P.I.D. logic. However it
can be changed by the BAS to be network controlled.

4. Electric Heat EH2 - A digital VDC output is provided for
field options converted from the original EH2 output.
Default UPC2 program has the EH2 output set for
Network Control but can be changed by the BAS to be
controlled by the UPC2’s internal P.I.D. logic.

56



Controls - UPC2 DDC Control (optional)

Note: Not all factory installed options are available, please refer to WeDoGeo® to see available options.

Aurora® Advanced Control Configuration and Options
(Future Availability on Select Models/Configurations)

1. Accessory Relay2 - A second, configurable, accessory
relay on the AXB is provided that can be cycled with
the compressor 1 or 2, blower, or the Dehumidifier (DH)
input. This is to complement the Accessory 1 Relay on
the ABC board.

Position| DIP 4 DIP 5 Description
1 ON ON Cycles with Fan or ECM (or G)
2 OFF ON Cycles with CCI first stage of compressor
or compressor spd 1-12
ON OFF Cycles with CC2 second stage of
compressor or compressor spd 7-12
4 OFF OFF Cycles with DH input from ABC board

2. Analog Out - A standard 0-10VDC analog output is
provided. This output can be used to drive modulating
dampers etc.

3. Variable Speed Pump or Modulating Water Valve (If
applicable) - This input and output are provided to
drive and monitor a variable speed pump. The VS pump
output is a PWM signal to drive the variable speed pump.
The minimum and maximum level are set using the AID
Tool. 75% and 100% are the default settings respectively.
The VS data input allows a separate PWM signal to return
from the pump giving fault and performance information.
Fault received from the variable speed pump will be
displayed as E16. Modulating Water Valve - This Variable
speed PWM output is provided to optionally drive a
modulating water valve. Through advanced design a
0-10VDC valve can be driven directly from the VS pump
output. The minimum and maximum level are set in the
same way as the VS pump using the AID Tool. 75% and
100% are the default settings respectively.

4. Loop Pump Linking (If applicable) - This input and
output are provided so that two units can be linked
together with a common flow center. When either unit
has a call for loop pump, both unit’s loop pump relays
and variable speed pumps are energized. The flow center
then can simply be wired to either unit. The output from
one unit should be routed to the input of the other. If
daisy chained up to 16 heat pumps can be wired and
linked together in this fashion.
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Controls - UPC2 DDC Control (optional)

Note: Not all factory installed options are available, please refer to WeDoGeo® to see available options.

Aurora® Advanced Control Optional Sensor Kits 3.

(Availability on Select Models/Configurations)

1. Energy Monitoring (Standard Sensor Kit on ‘Advanced’
models) - The Energy Monitoring Kit includes two current
transducers (blower and electric heat) added to the
existing two compressor sensors so that the complete
power usage of the heat pump can be measured. The
BACview Tool provides configuration detail for the type
of blower motor and a line voltage calibration procedure
to improve the accuracy. This real time power usage
information can be displayed on the AID Tool and is
available thru network points when using BACnet or N2
Open.

. Compressor Current 1
. Compressor Current 2
. Fan Current

. Aux Heat Current

. Pump Selection

«  Voltage
. Compressor Watts
. Fan Watts

. Aux Heat Watts
. Pump Watts (VS Only)

2. Refrigerant Monitoring (optional sensor kit) - The
optional Refrigerant Monitoring Kit includes two
pressure transducers, and three temperature sensors,
heating liquid line, suction temperature and existing
cooling liquid line (FP1). These sensors allow the
measurement of discharge and suction pressures,
suction and liquid line temperatures as well as superheat
and subcooling. This information can be displayed on
the BACview Tool, or the network when using BACnet
and N2.

. Htg Liquid Line

. Clg Liquid Line

. Discharge pressure

. Suction Pressure

. Discharge Saturated Temp

. Suction Saturated Temperature
. Superheat

*  SubCooling
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Performance Monitoring (optional sensor kit) - The
optional Performance Monitoring Kit includes: three
temperature sensors, entering and leaving water, leaving
air temperature and a water flow rate sensor. With this
kit, heat of extraction and rejection will be calculated.
This requires configuration using the BACview Tool for
selection of water or antifreeze.

. Leaving Air Temperature (supply)

. Alt Leaving Air Temperature (Supply)

. Entering Water Temperature

. Leaving Water Temperature

. Water Flow Meter

. Entering Air Temperature (from zone sensor)

. Brine Selection (water/antifreeze)

. Heat of Extraction/Rejection
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Note: Not all factory installed options are available, please refer to WeDoGeo" to see available options.

ZS Series RNet Sensor Overview The UPC2 uses a proprietary communication called Rnet to
The ZS Series line of intelligent zone sensors provides the receive t.he space tempera.ture from the zZone sensor. This is
function and flexibility you need to manage the conditions done using (2_) 18 AWG twisted pair unshielded cables for
important to the comfort and productivity of the zone a total of 4 wires connected to the Rnet port. The sensor
occupants. The ZS sensors are available in a variety of zone gets.lts power from the UPC2 cc?ntroller and connecting
sensing combinations to address your application needs. multiple sensors to one UPC2 will allow for space temperature
These combinations include temperature, relative humidity, averaging. The UPC2 can support. one ZS Pro or ZS Pro F with
and indoor air quality (carbon dioxide or VOCs (Volatile up to four ZS standard sensors wired to the Rnet port on the
Organic Compounds)). They are built to be flexible allowing UPC2 for a totgl of 5 zpne sensors. The sensors use a precise
for easy customization of what the user/technician sees. 10k ohm thermistor with less than 0.18°F drift over a ten year
Designed to work with the Aurora® UPC2 controllers the span, this allows for less maintenance or re-calibration after
ZS sensor line includes the ZS Base, ZS Plus, ZS Pro and ZS installation. The sensors also have a hidden communication
Pro-F. port for connecting a BACview or local laptop that provides

access to the equipment for commissioning and maintenance.
The table below shows the features of each of the four

ZS Pro-F
ZS Base sensors that are currently available.

ZS Plus ZS Pro gk

P g
-~ G
< >
*

Features ZS Base ZS Plus ZS Pro ZS Pro-F

Temp, CO?, Humidity, and VOC Options v v v v

Neutral Color v v v v

Addressable/supports daisy chaining v v v v

Hidden communication port v v v v

Mounts on a standard 2” by 4” electrical box v v v v

Occupancy Status indicator LED v v v

Push button occupancy override v v v

Setpoint adjust v v v

Large, easy to read LCD v v

Alarm indicator v v

°F to °C conversion button v
UPC2 Options ZS Base ZS Plus ZS Pro ZS Pro w/Motion ZS Pro-F
Temperature Only ZS2-WFI02 ZS2PL-WFI02 ZS2P-WF102 ZS2P-M-WFI02 ZS2PF-WF102
Temp with CO2 ZS2-C-WFI02 ZS2PL-C-WFI02 ZS2P-C-WF102 ZS2P-CM-WFI02 ZS2PF-C-WF102
Temp with Humidity ZS2-H-WF102 ZS2PL-H-WFI02 ZS2P-H-WF102 ZS2P-HM-WFI02 ZS2PF-H-WFI02
Temp with VOC ZS2-V-WFI102 ZS2PL-V-WFI02 - - - --- ---
Temp, Humidity, CO2 ZS52-HC-WF102 ZS2PL-HC-WFI02 | ZS2P-HC-WFI02 | ZS2P-HCM-WFI02 | ZS2PF-HC-WFI02
Temp, Humidity, VOC ZS52-HV-WF102 ZS2PL-HV-WFI02 - - - --- ---
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Note: Not all factory installed options are available, please refer to WeDoGeo" to see available options.

RNet Sensor Physical and Electrical Data

Sensing Element

Range

Accuracy

Temperature (on non-Humidity models)

-4° to0 122° F (-20° C to 50° C)

+0.35° F (0.2° C)

Temperature (on Humidity models)

50° F to 104° F (10° C to 40° C)

+0.5° F (0.3° C)

10% to 90%

+1.8% typical

Humidity

co2 400 to 1250 PPM +30PPM or +/-3% of reading (greater of two)
1250 to 2000 PPM +5% of reading plus 30 PPM

VOC 0 to 2,000 PPM +100 PPM

Power Requirements

Sensor Type

Power Required

Temp with CO2, or Temp/ CO2/Humidity

Temperature Only All Models 12 Vdc @ 8 mA
. o 12 Vdc @ 15 mA (idle) to 190 mA
Temperature with Humidity All Models
(CO2 measurement cycle)
Temp with VOC, or Temp/VOC/Humidity All Models 12 Vdc @ 60 mA
12 Vdc @ 15 mA (idle) to 190 mA
All Models

(CO2 measurement cycle)

Power Supply

A controller supplies the Rnet sensor network with 12 Vdc @ 210 mA. Additional
power may be required for your application. See sensor ZS Installation Guide

Communication

15 kbps Rnet connection between sensor(s) and controller
15 sensors max per Rnet network; 5 sensors max per control program

Local Access Port

For connecting a laptop computer to the local equipment for maintenance and commissioning

Environmental Operating Range

32° to0 122° F (0° - 50° C), 10% to 90% relative humidity, non-condensing

Mounting Dimensions

Standard 4”x 2” electrical box using provided 6/32” x 1/2” mounting screws
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W-2.75"
69.85 mm H-4.75"
(same for all) 120.65 mm

(same for all)

(with optional
motion sensor)

D-1.16"
29.464 mm




System Cleaning and Flushing

Cleaning and Flushing

Prior to start up of any heat pump, the water circulating
system must be cleaned and flushed of all dirt and debris.

If the system is equipped with water shutoff valves, the
supply and return runouts must be connected together

at each unit location (This will prevent the introduction of
dirt into the unit, see Flushing with Water Shutoff Valve
Equipped Systems illustration). The system should be filled
at the water make-up connection with all air vents open.
After filling, vents should be closed.

The contractor should start the main circulator with the
pressure reducing valve makeup open. Vents should be

checked in sequence to bleed off any trapped air and to
verify circulation through all components of the system.

As water circulates through the system, the contractor

should check and repair any leaks found in the piping system.
Drain(s) at the lowest point(s) in the system should be opened
for initial flush and blowdown, making sure water fill valves are
set at the same rate. Check the pressure gauge at the pump
suction and manually adjust the make-up water valve to hold
the same positive pressure both before and after opening the
drain valves. Flushing should continue for at least two hours,
or longer if required, until drain water is clean and clear.

The supplemental heater and/or circulator pump, if used,
should be shut off. All drains and vents should be opened to
completely drain the system. Short-circuited supply and return
runouts should now be connected to the unit supply and
return connections.

Refill the system with clean water. Test the system water for
acidity and treat as required to leave the water slightly alkaline
(pH 7.5 to 8.5). The specified percentage of antifreeze may
also be added at this time. Use commercial grade antifreeze
designed for HVAC systems only. Environol™ brand antifreeze
is recommended.

Once the system has been filled with clean water and
antifreeze (if used), precautions should be taken to protect the
system from dirty water conditions. Dirty water will result in
system-wide degradation of performance, and solids may clog
valves, strainers, flow regulators, etc. Additionally, the heat
exchanger may become clogged which reduces compressor
service life and can cause premature unit failure.

In boiler/tower application, set the loop control panel set
points to desired temperatures. Supply power to all motors
and start the circulating pumps. After full flow has been
established through all components including the heat rejector
(regardless of season), air vented and loop temperatures
stabilized, each of the units will be ready for check, test and
start up and for air and water balancing.
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Flushing with Water Shutoff Valve Equipped Systems

Return Runout

Supply Runout

Mains =—|_|

Rubber Hose

Runouts Initially
Connected Together

Ground Source Loop System Checkout

Once piping is completed between the unit pumping system
and ground loop, final purging and charging of the loop is
needed. A high pressure pump is needed to achieve adequate
flow velocity in the loop to purge air and dirt particles from
the loop itself. Antifreeze solution is used in most areas to
prevent freezing. Flush the system adequately to remove

as much air as possible; then pressurize the loop to a static
pressure of 40-50 PSI (summer) or 50-75 PSI (winter). This

is normally adequate for good system operation. Loop static
pressure may decrease soon after initial installation, due

to pipe expansion and loop temperature change. Running

the unit for at least 30 minutes after the system has been
completely purged of air will allow for the “break-in” period.
It may be necessary to adjust static loop pressure (by adding
water) after the unit has run for the first time. Loop static
pressure will also fluctuate with the seasons. Pressures will be
higher in the winter months than during the cooling season.
This fluctuation is normal and should be considered when
charging the system initially.

Ensure the pump provides adequate flow through the unit by
checking pressure drop across the heat exchanger.

Usually 2.25-3.0 gpm of flow per ton of cooling capacity is
recommended in earth loop applications.



Freeze Detection

For Aurora® Base Control, set SW2-1, FP1, on the printed
circuit board for applications using a closed loop antifreeze
solution to 15°F [-9.4°C]. On applications using an open
loop/ground water system (or closed loop no antifreeze), set
this dip switch to 30°F [-1.1°C], the factory default setting.
(Refer to the Dip Switch Field Selection table).

Reference Calculations

Heating Calculations: Cooling Calculations:

HE HR
IWT=EWT- ———— IWT =EWT + —————
gpm x 500 gpm x 500
H
LAT = EAT + _HC LAT(DB) = EAT(DB) - s
cfm x 1.08 cfm x 1.08
LC=TC-SC
TH = HC + HWC sc
S/T=—
/ TC

Legend and Notes

ABBREVIATIONS AND DEFINITIONS:

cfm = airflow, cubic feet/minute HE total heat of extraction, MBtu/h

EWT = entering water temperature, Fahrenheit HWC hot water generator capacity, MBtu/h

gpm = water flow in gallons/minute EER Energy Efficient Ratio

WPD = water pressure drop, psi and feet of water BTU output/Watt input

EAT = entering air temperature, Fahrenheit COoP Coefficient of Performance
(dry bulb/wet bulb) Btu output/Btu input

HC = air heating capacity, MBtu/h LWT leaving water temperature, °F

TC = total cooling capacity, MBtu/h LAT leaving air temperature, °F

SC = sensible cooling capacity, MBtu/h TH total heating capacity, MBtu/h

kW = total power unit input, kilowatts LC latent cooling capacity, MBtu/h

HR = total heat of rejection, MBtu/h S/T sensible to total cooling ratio

Notes (Refer to Performance Data tables)
Performance ratings are based on 80°F DB / 67°F WB EAT for cooling and 70°F DB EAT for heating.

Three flow rates are shown for each unit. The lowest flow rate shown is used for geothermal open loop/well water
systems with a minimum of 50°F EWT. The middle flow rate shown is the minimum geothermal closed loop flow rate.
The highest flow rate shown is optimum for geothermal closed loop systems and the suggested flow rate for boiler/

tower applications.

The hot water generator numbers are based on a flow rate of 0.4 gpm/ton of rated capacity with an EWT of 90°F.
Entering water temperatures below 40°F assumes 15% antifreeze solution.

For non-standard EAT conditions, apply the appropriate correction factors on (Refer to Correction Factor Tables).
Interpolation between EWT, gpm, and cfm data is permissible.
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Compressor and Thermistor Resistance

Model 208-230/60/1 208-230/60/3 460/60/3
Run Start T1-T2 T1-T3 T2-T3 T1-T2 T1-T3 T2-T3
036 0.787 1.336 0.975 0.975 0.975 4.266 4.266 4.266
%‘ E 048 0.464 1.296 0.796 0.975 0.796 3.52 4.32 3.52
,% 3,' 060 0.39 0.782 0.629 0.772 0.629 3.44 3.44 3.44
072 0.336 0.921 542 542 542 2.161 2.161 2.161
o 036 7.28 1.471 115 115 115 4.484 4.484 4.484

=

r;u 'g 048 0.436 1.66 0.979 0.979 0.979 3.907 3.907 3.907
ag 060 0.379 1.445 0.525 0.678 0.678 3.864 3.165 3.165
© 072 0.329 1.398 0.561 0.561 0.561 2.549 31 2.549
096 0.796 0.975 0.796 3.52 4.32 3.52
. 120 0.629 0.772 0.629 3.44 3.44 3.44
% 150 0.542 0.542 0.542 2.161 2.161 2.161
s 180 0.486 0.486 0.486 2.096 1.697 1.697
§ 181 0.486 0.486 0.486 2.096 1.697 1.697
g 240 0.329 0.329 0.329 1.704 1.38 1.38
= 300 0.265 0.265 0.265 1.044 1.044 1.044
360 0.22 0.22 0.22 0.83 0.83 0.83

04/10/25

Thermistor Resistance
Thermistor Resistance (10k Ohm) for FP1,
FP2, HWL, LWT, LLT, and EWT
Temperature (°F) Resistance (Ohms)
5 75757-70117
14 57392-53234
23 43865-40771
32 33809-31487
41 26269-24513
50 20570-19230
59 16226-15196
68 12889-12093
77 10310-9688
86 8300-7812
95 6723-6337
104 5480-5172
13 4490-4246
122 3700-3504
131 3067-2907
140 2554-2424
149 2149-2019
7/27/17
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Troubleshooting Checklist

Equipment will not start or operate
* Follow the troubleshooting flow charts to find root cause.

High pressure lockout in the heating mode

e Check for air flow interruption from one or more of the
following: inoperative blower, dirty filters or air coil,
blocked return air grill, closed or blocked supply registers,
restricted supply or return duct, zone dampers, etc. If
airflow is suspected as being a problem, make a quick
check using the following example: Velocity in a supply
duct should not exceed 1000 fpm and 700 fpm in return
ducts. For this example we will use a model 038 which has
a maximum rating of 1500 cfm at 0.50 static (Refer to the
blower performance tables in the install manual for your
particular piece of equipment). Using the formula: Area in
square feet equals quantity in cfm divided by velocity in
fom (A=cfm/fpm), 1.57 sq. ft. is needed for the supply duct
and 2.14 sq. ft. is needed for the return duct. Refer to the
troubleshooting flow charts if a problem with the blower
motor or logic board is suspected.

¢ Check for blocked or seized expansion valve assembly.

¢ Make sure the discharge pressure is within the operating
range shown in the product install manual.

e The unit may be overcharged; check superheat and sub
cooling. If this problem is verified, recharge using approved
methods.

High pressure lockout in the cooling mode

* Water flow may be restricted or inadequate. Verify in
accordance with the pressure drop tables shown in product
install manual. Also, look for the following: solenoid valve
may not be opening on well water units, pump(s) may be
inoperative in the flow center, debris may be blocking coil
(back flush using at least 20 PSI), or air may be in the loop
(flush loop).

* Water to refrigerant heat exchanger may be fouled with
debris. If so, back flush with at least 20 psi of water
pressure.

* If mineral accumulation is evident, clean the heat exchanger.

e Entering air temperature may be too high. Equipment is
designed for a maximum of 85°F DB and 71°F WB.

* Check for a seized or blocked expansion valve assembly.

¢ The unit may be overcharged; check superheat and sub
cooling. If this problem is verified, recharge using approved
methods.

Low pressure lockout in heating mode

* If equipment is installed in a low temperature area (below
50°F), install a crankcase heater, then protect the unit from
the elements.

* Water flow may be restricted or inadequate. Verify in
accordance with the pressure drop tables shown in product
install manual. Also, look for the following: solenoid valve
may not be opening on well water units, pump(s) may be
inoperative in the flow center, debris may be blocking coil
(back flush using at least 20 PSI), or air may be in the loop
(flush loop).

* Check for a seized or blocked expansion valve assembly.

* Return air temperature may be below 50°F. Partially block
air coil to limit air flow. This will reduce heat loss in the
refrigeration system. Return Air below 50°F will increase
heat loss in the refrigeration system and can cause low
suction pressures. Correct the problem.

* Refrigerant may be low. Check for leaks, reclaim refrigerant,
repair if necessary, recharge using approved methods.

Low pressure lockout in the cooling mode

* Check for inadequate air flow. Low air flow reduces the
amount of heat in the refrigeration system and will cause
low suction pressures.

* Check for a seized or blocked expansion valve assembly.

* Refrigerant charge may be low.

Water flow lockout in either the heating or cooling
mode

* Water flow may be restricted or inadequate. Verify in
accordance with the pressure drop tables shown in product
install manual. Also, look for the following: solenoid valve
may not be opening on well water units, pump(s) may be
inoperative in the flow center, debris may be blocking coil
(back flush using at least 20 PSI), or air may be in the loop
(flush loop).

* Disconnect freeze sensor from control and measure the
resistance. Cross reference with the Thermistor Data table.

Condensate over flow lockout in either the heating or
cooling mode

* Make sure the drain line pitches away from the unit. Install
a vertical vent on horizontal drain lines over six feet long.
Clean condensate pan and be sure outlet and drain line
from the condensate pan is clear.

Reversing valve does not operate

* Disconnect solenoid and check for continuity across coil.
Replace coil if continuity is not found.

« If stuck reversing valve is suspected, restrict airflow in
heating mode (to build pressure), then switch immediately
to the cooling mode.



Control Board Troubleshooting Steps

1) General Check

« If any new device was installed, or any wiring was changed,
check the connections to ensure the wiring is correct, and
all the wires are in good condition.

» Verify all the plugs are securely connected and in good
condition.

¢ Check the DIP switch (SW2) positions are correct.

* Measure 24 VAC between R and C. (The actual reading may
be from 18 to 30 VAC). Check the incoming power and the
power transformer if the R and C voltage reading is not
correct.

2) No LEDs are On

* Check 24 VAC on board.

e Check the 3 amp fuse. Replace the fuse if needed.
» Verify transformer circuit breaker has not tripped
* Disconnect the thermostat connection P1.

* Replace the Aurora® base control board.

3) Red LED Flash Code

Input Fault (Code 1) - Indicates that both O and W input
signals are present. Disconnect the thermostat connector
from the ABC board and then cycle power to the board. If
the fault does not reappear, then the problem is between the
thermostat and the thermostat connector. Otherwise, replace
the ABC board.

High Pressure Fault (Code 2) - Indicates the system pressure
has exceeded 600 psi (R-454B) which may have been caused
by low water flow in cooling, (check coaxial heat exchanger
for mineral build-up) or low air flow in heating (check filters
and coil for dirt build-up). Measure P4-9 and C is 24 VAC. If
not, replace ABC. Check the heat pump refrigeration system.
Cycle the power to reset the system. Measure P4-10 and C is
24 VAC. If not, replace the high pressure sensor.

Low Pressure Fault (Code 3) - Indicates low pressure switch
has opened which may indicate a loss of system charge,
system restriction, or frozen heat exchanger. Measure P4-7
and C is 24 VAC. If not, replace ABC. Check the heat pump
refrigeration system. Cycle the power to reset the system.
Measure P4-8 and C is 24 VAC. If not, replace the low pressure
sensor. Refrigerant may be low. Check for leaks, reclaim
refrigerant, repair if necessary, pump down and recharge

the system to the quantity of refrigerant shown on the unit
nameplate.
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Freeze Detection 1 Fault (Code 5) - Indicates low or no water
flow; low system charge; or faulty TXV in heating mode.

Make sure the DIP switch FP1 (SW2-1) selection matches

the application. Measure the temperature on the refrigerant

line next to the freeze detection thermistor. Disconnect the
connector P4. Measure the resistance reading between P4-3,
P4-4. Refer to the Thermistor Data table, find the corresponding
temperature data. Compare the data with the temperature
measurement from the refrigerant line. The temperature should
be within +/- 2° F. If not, replace the thermistor.

Other items to check when troubleshooting a water flow
lockout are superheat, water flow through the coaxial heat
exchanger and antifreeze composition. High superheat in
heating will lower the refrigerant line temperature where the
freeze detection thermistor is located. In this case, check
the TXV. Closed loop systems are rated at 3 gpm/ton. If a
closed loop system is running at less than 3 gpm/ton, the
temperature difference between the refrigerant line and the
actual leaving water temperature will be greater and could
lead to possible water flow lockouts.

Condensate Fault (Code 7) - Indicates condensate water

in the drain pan fills up and touches the spade terminal.

Make sure the drain line pitches away from the unit. Install

a vertical vent on horizontal drain lines over six feet long.
Clean and be sure outlet and drain line from the condensate
pan is clear. Jumper between R, Y2 and O to start 2nd stage
cooling. Observe the water level in the drain pan. If the unit is
locking out on condensate and the drain pan is dry, remove
the condensate wire from the drain pan and tape it out of the
way. Be careful to not ground the wire out because that will
cause the unit to lockout on drain overflow. If the unit is still
locking out, check the brown wire all the way back to the ABC
for a short to ground. Remember that the condensate sensor
is just a wire looking for a ground. If it touches any metal in
the cabinet, the unit will see that as a drain fault. If removing
the wire from the drain pan stopped the false drain lockouts,
put the condensate sensor back in place in the drain pan. Pay
close attention to how far the spade terminal sits down in the
drain pan. If the terminal is pushed all the way down so that it
is touching the bottom of the drain pan, this will cause a drain
lockout if there is any trace of water. If the spade terminal fits
loosely in the drain pan, spread the terminal open to make it
fit snugly in the drain pan.

Over/Under Voltage Shutdown Fault (Code 8) - Indicates the
control voltage is or had been outside the range of 18 to 30
VAC for more than 15 minutes. Using a voltage meter, check
the incoming power line voltage is within + or - 25%. If not,
there is a power line issue. Check the secondary of the control
transformer with a voltage meter. The voltage should be 18 to
30 VAC. If not, replace the control transformer.



Control Board Troubleshooting Steps cont.

Freeze Detection FP1 Sensor Fault (Code 11) - Indicates
the freeze detection sensor is out of range. Disconnect the
connector P4. Measure the resistance reading between
P4-3, P4-4. Refer to the Thermistor Data table, find the
corresponding temperature data. Compare the data with
the temperature measurement from the refrigerant line. The
temperature should be within +/- 2°F. If not, replace the
thermistor.

4) Other Faults

ECM Motor Will Not Start
1. Measure the voltage output between P13-1 and P13-
5. Reference the chart below for blower speed vs.

voltage.

Se?;?:‘tni,:r: ?\l':::ger DC Volts
1 0.6 VDC
2 2.7VDC
3 4.6 VDC
4 7.5VDC
5 9.8VDC
6 12.5 VDC
7 14.4VDC
8 16.3 VDC
9 18.5 VDC
10 21.2VDC
1 22.3 VDC
12 23.4 VDC

2. Measure the voltage from C to F terminals (P5-2).
The reading should be 24VAC.

Compressor First Stage Will Not Start - Measure the voltage
output between P5-4 and P5-5, P5-7 and P5-8. The reading
should be 24 VAC. If 24 VAC is not present check transformer
output, thermostat wiring, current fault status, etc.

Compressor Second Stage Will Not Start - Measure the
voltage output between P5-6 and P5-8. The reading should be
24 VAC. If 24 VAC is not present, check DIP switch settings,
thermostat operation, and thermostat wiring.

PSC Motor Will Not Start - Measure the voltage output
between P5-2 and P5-3. The reading should be 24 VAC.

No Alarm Output - Measure the voltage output between
P2-4 and C. The reading should be 24 VAC or a pulsed 24
VAC dependent on the selection of SW2-7. If SW2-8 is set for
reheat, the alarm output will be used to control the hot gas
reheat valve and will not show lockout information.
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Accessory Relay Does Not Operate - Measure the continuity
between P2-2 and P2-3. It should read closed when relay

is engaged. If this is not correct, check SW2-4 and SW2-5
settings.

No Lockout Output - Measure the voltage output between
P1-1and C. The reading should be 24 VDC or a pulsed 24 VDC
dependent on the selection of SW2-7. If voltage is not present,
make sure the unit is in lockout and not fault retry.

Auxiliary Heater Does Not Function - Measure the voltage
output between P3-1, P3-2, and P3-3, P3-4. The output
should be 24 VDC. If voltage is not present, check thermostat
operation and wiring.

Loop Pump Does Not Start - The loop pump is controlled
by the AXB board. Check to make sure the control board

is powered by taking a voltage reading across R and C to
check for 24VAC. If 24VAC is not present check the wiring
connections, 24VAC is supplied to the AXB through the
harness connected to P9. Next check to make sure the ABC
is attempting to run the compressor, the loop pump will only
run when the ABC is commanding CC on, the pump link input
is active, or the AXB has lost communication with the ABC.
vPlease refer to troubleshooting flow charts for additional
checks on the loop pump.

5) Operation Modes

Enter First Stage Heating - Remove P1. Place a jumper
between R and Y1.

Enter Second Stage Heating - Remove P1. Place a jumper
between R, Y1 and Y2. This is for SW2-6 set to “OFF” position.

Enter Third Stage Heating - Remove P1. Place a jumper
between R, Y1, Y2 and W.

Enter First Stage Cooling - Remove P1. Place a jumper
between R, O and Y1.

Enter Second Stage Cooling - Remove P1. Place a jumper
between R, O, Y1 and Y2.

Enter Emergency Heating - Remove P1. Place a jumper
between R and W.

Enter Blower Only Mode - Remove P1. Place a jumper
between R and G.

Enter Reheat Mode - Remove P1. Place a jumper between R
and DH. (SW2-8 must be off)

These notes are for SW2-3 set to “ON” position.
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Control Board Troubleshooting Flow Charts
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Control Board Troubleshooting Flow Charts

Use the following flow charts to aid in troubleshooting the control board.

Compressor Will Not Start
Without AID Tool

Compressor
|\ will not start |
\\ //
AN > 4

Is LED1 (red)

P

s LED3 (green) lit

\or flashing?

Count the number of
flashes and compare to
fault code table.

“,,//I/)oes control havé\\
"\ 24VAConY1?

No

. |

Remove P1 connector

o Put control into test
and put a jumper

N )
between R and Y1. » mode';‘?:i:/alt i
PN PN Disconnect all wiring
AN yd N to the board except
4 b 4 N 15 all wiring to-
_~ 24VAC between R ™ Is the fuse (F1) ». the board R and C from the
and C? ~ N blown? - / unit transformer,
\ / \ / \ / replace fuse and re-
No

Repl Board iri —
eplace Boar Correct wiring still blow? / Yes—P> Replace board
\\\I//,
No
v
N

Problem is caused

Is the primary . " \s transformer by something
transformer voltage /—Yes—y w Replace Transfromer connected to the

iring correct?
. correct? 7 &
. P board, check
. components for

short to ground.

No
Correct the voltage Correct transformer
issue wiring
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Control Board Troubleshooting Flow Charts cont.

Notes:

1. When measuring 24VAC actual value may be between 18 and 30VAC.

Put control into test
mode, and wait 1
minute

\

Does the
“\._compressor start?
N

_~Check 24VAC\\
/ between CCand >
~_ CCG.

—————Yes—J»{ with the thermostat or

Replace Board

,,w”’éqeck 24VAC\\ P /Check 24VA} ,,,,/Céck for cor&t\\
Yes—><_ between CCand >—Ves—>(i\ across contactor _——Yes—J»<_ voltageonTland >——Yes—P

h 6. 7
\ 4
I

No

v

Replace Board

NG N

Check Compressor
wiring, winding
resistance, capacitor

No

v

Replace Contactor

Correct contactor
wiring

There is a problem

thermostat wiring

61 eck 24VAC
across contactor
coil /

~

Yes—P< S—Yes—P

Correct contactor
wiring

Fault Code
R @y Fault Description Flash Code

Normal Mode OFF
Input Fault Code 1
High Pressure Code 2
Low Pressure Code 3
Freeze Detection 2 Code 4
Freeze Detection 1 (Coax) Code 5
Reserved Code 6
Condensate Code 7
Over/Under Voltage Code 8
Not Used Code 9
Freeze Detection Sensor Error |Code 11

NOTE: Refer to the Control Board Troubleshooting

Steps for fault descriptions.
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Control Board Troubleshooting Flow Charts cont.

Ve
[
|\ will not sta

A

Compressor

Compressor Will Not Start
With AID Tool

\

|
rt)

Connect the AID

Tool
A
N
"Is LED3 (green) lit
“\_ orflashing? /// TEs
AN S
N
No
As all wiring to~_
_y”/ the board
blown? ves

g

Is the primary
transformer voltag
correct?

N\
N

Correct the voltage
issue

///

Replace Board

N N
.

\ Is transformer
. wiring correct? _

e
N p
o—Ye s—P<_

v

e

Correct transformer
wiring

Is the control in

Check current fault.

—Y |
e P es—J» Correct rfzst;:atnd try to
N % .
N
No

In “Thermostat
\\Inputs” isY1 ON?/,/

Put control into test
mode, and wait 1

—YesPp|

g % minute

Remove P1 connector
and put a jumper
between R and Y1.

e g

“In “Thermostat .
Inputs” is Y1 ON? _

——Yes—Pp|

\wrrect?/ g

There is a problem
with the thermostat or
thermostat wiring

Replace Board

Correct wiring

Disconnect all wiring
to the board except
R and C from the
unit transformer,

replace fuse and re-
try

Replace Transfromer

~Yes»  Replace board
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\snll blow?

No
v

Problem is caused
by something
connected to the
board, check
components for
short to ground.




Control Board Troubleshooting Flow Charts cont.

Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.

/,,//CHeck for corréEt\\\\\ Check Compressor
——Yes—pp<_ voltage on T1 and wiring, winding

In “System

utputs” is CC 0 between CC and

across contactor

T2 resistance, capacitor
No
Replace Board Replace Board Replace Contactor
No
A 4

Correct contactor
wiring
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Control Board Troubleshooting Flow Charts cont.

ECM Blower Will Not Start
Without AID Tool

( Blower will not |
start

/

AN 7 4

/ \

/ \
/ \
\
/ﬂﬁeck for correct voltage
7" between orangeand
Yes—Pp g

s LED3 (green) Li
or flashing

e
/ \\\ motor 7 4 4
N N\

Remove P1 and place a
N .

" >——Yes—J» jumper between R and
\\ brown wires at blower y s

G

Put control into test

—

mode and wait 1
minute

Wiring or power supply
issue. Correct and re-
test.

pd N
“24VAC between R™
and C?

)\\

Is the fuse (F1
blown?

\ /

Replace Board Correct wiring

Is the primary
transformer voltage
N\ correct?

Is transformer
__ wiring correct?

Replace Transfromer

Correct the voltage Correct transformer
issue wiring
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Disconnect all wiring to
the board except R and
C from the unit
transformer, replace
fuse and re-try

Does the fuse still -
blow?

Replace board

Problem is caused by
something connected
to the board, check
components for short
to ground.




Control Board Troubleshooting Flow Charts cont.

Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.

There is a problem

———————Yes—— | with the thermostat or

thermostat wiring

v

" Check 24VAC “Is the DC voltage on P13-1™

Is the low volt ECM

"~ between Fand Con > Ves—’(f and P13-5 correct? See Chart >——Yes—Jp- s the low volt ECM Replace blower motor
. theboard "\ 1forvoltage levels. .
. Y 4 A
b < ’ \ /

Correct or replace

Replace board Replace board hatness

Chart 1
Blower Speed
. DCVolts
Selection Number
1 0.6vDC
2 2.7VDC
3 4.6VDC
4 7.5VDC
5 9.8VDC
6 12.5VDC
7 14.4VDC
8 16.3vDC
9 18.5VDC
10 21.2VDC
11 22.3VDC
12 23.4vDC
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Control Board Troubleshooting Flow Charts cont.

( Blower will not ‘
\ start

/// \\\
/)Qﬁeck for correct volta\gs\
/ between orange and .
. brown wires at blower Y 4 )

/
motor Y

s LED3 (green) L
or flashing

Connect AID Tool.
Remove P1 and put a
jumper between R and
G

ECM Blower Will Not Start
N\ With AID Tool

Put control in test

Wiring or power supply
issue. Correct and re-
test.

Is all wiring to the
. board correct?

Replace Board

Correct wiring

Is the primary
S transformer voltage

AN correct? 4

Replace Transfromer

Correct transformer
wiring

Correct the voltage
issue
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> mode and wait 1
minute

Does the blower

start?

Replace Board

Disconnect all wiring to
the board except R and
C from the unit
transformer, replace
fuse and re-try

Problem is caused by
something connected
to the board, check
components for short
to ground.

Yes:

Yes:

Replace board




Control Board Troubleshooting Flow Charts cont.

Notes:

1. When measuring 24VAC actual value may be between 18 and 30VAC.

Put control into test
mode, and wait 1
minute

\

P Does the
“\.compressor start?
AN

No

Y

PN

_~Check e
< betweenCCand
A CCG.

————Yes—J»| with the thermostat or

Replace Board

Replace Board

’ﬁeck 24VA>\ g
across contactor
coil

,,,,/Céck for corét\\ Check Compressor
——Yes—pp»<_ voltageonTland wiring, winding
\ T2 / resistance, capacitor
N pd
No
v

Replace Contactor

Correct contactor
wiring

There is a problem

thermostat wiring

Replace Contactor

Correct contactor
wiring
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Fault Code
Fault Description Flash Code
Normal Mode OFF
Input Fault Code 1
High Pressure Code 2
Low Pressure Code 3
Freeze Detection 2 Code 4
Freeze Detection 1(Coax) Code 5
Reserved Code 6
Condensate Code 7
Over/Under Voltage Code 8
Not Used Code 9
Freeze Detection Sensor Error |Code 11




Control Board Troubleshooting Flow ts cont.

/ N\

‘ Loop Pump will |
| notstart

N/

ISAXBLEDL .

\ﬁn) Flashiny’/

\

“24VAC between R\
“\.and C on the AXW”

No

_~24VAC between R and\\\
Con ABC?

Correct the voltage
issue

——Yes—)Pp|

Loop Pump Will Not Start

Var

.
ISAXBLEDI
flashing fast? /

Yes—Pp<

Yes—P

iable Speed Pump

Check pump wiring to
AXB. Check
communication wiring
from ABC to AXB.

[
No

) 4

AN

“Is the compressoh\

running? /

No

v

Remove ABC-P1
connector and put a
jumper between R and

Put control into test

Y1.

Compressor output on ABC
must be energized during
this portion of
troubleshooting. Disconnect
the compressor contactor
coil from the ABC board to
prevent low or high pressure
fault from occuring.

) 4

mode, and wait 1
minute

Cycle power to unit. If
LED still remains off
Replace AXB Board.

\

“Is the fuse (F1) oﬁ\\

the ABC blown?’/’/_Yes_>

|

No

'

s all wiring to both~._
\\ boards correct?/// YesP
. e
NS

Disconnect all wiring
from the ABC board
except R and C from
the unit
transformer, replace
fuse and re-try

No

v

Check communication
harness between ABC
and AXB. Check
transformer wiring to
ABC.

Correct wiring
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Control Board Troubleshooting Flow Charts cont.

Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.
2. When measuring 240VAC actual value may be between 190 and 250 VAC.

—Yes
A\ N
PN N \
e AN \
_Did the loop pump ™. s voltage on VS PMP ™. Check 240 VAC \
- N , N
—P< start with the > No—Pp< terminal 1 less than )7 Yes between L1 and L2 Yes—pp< Ch:tc:;?r er(:]\;AC ——Yes—Pp| Replace Pump
\\ comrpessor? / 11.4vDC? -~ terminals on AXB PP /
Yes | No
) 4 N+° No ¢
The loop pump will *
only run when there is
a compressor A .
command, pump slave Replace AXB board Cor;i(; z’lrmdg Lo Corri‘;tBV\Q:Sg Ltj:emtween
command, or loss of CEI pump
communication
between ABC and AXB.
~ Does the fuse
e 2 Xt'” bloy,,i Yes—P» Replace ABC board
No
v Disconnect all wiring
onnec ) b rom the oar
@ t pd from the AXB board
communication except the /
~"Does the fuse ™ " Does the fuse .
harness between ——p< > Yes—p| communication +————P< > Yes—)» Replace AXB Board

ABC and AXB and
retry.

harness from the
ABC board, replace
fuse and re-try

\ blow? )

No

Look for wiring issue
or component (RV
Coil, thermistor,
etc.) shorted or
shorted to ground
on ABC
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Xﬁ” bloy,;

No

v

Look for wiring issue
or component
(Relay Coil,
thermistor, etc.)
shorted or shorted
to ground on AXB.




Control Board Troubleshooting Flow Charts cont.

Loop Pump Will Not Start
Non Variable Speed Pump

[ Loop Pump will |
notstart |

S,

//24VAC between R and .

AN Con ABC?
DN

Correct the voltage
issue

Is AXB LED1
flashing fast?

Check pump wiring to
AXB. Check
communication wiring
from ABC to AXB.

Is the compressor ™

running?

Remove ABC-P1
connector and put a
jumper between R and

Put control into test

Y1.

Compressor output on ABC
must be energized during
this portion of
troubleshooting. Disconnect
the compressor contactor
coil from the ABC board to
prevent low or high pressure
fault from occuring.

mode, and wait 1
minute

\ 4

Cycle power to unit. If
LED still remains off
Replace AXB Board.

—Ves—>\

{s all wiring to both

boards correct?/
\\,,/

No

b

Check communication
harness between ABC
and AXB. Check
transformer wiring to
ABC.

Correct wiring
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—Yes P

Disconnect all wiring
from the ABC board
except R and C from
the unit
transformer, replace
fuse and re-try




Troubleshooting Flow Charts cont.

Notes:

1. When measuring 24VAC actual value may be between 18 and 30VAC.
2. When measuring 240VAC actual value may be between 190 and 250 VAC.

\\
N\ / AN
S . N
N

N

" Check for 240 VA

. N
_~Did the loop pump ™
start with the
comrpessor?

S
T

No

C
——No—p<_ between L2 and the relay >

\\\ output on the AXB/
N

N

The loop pump will
only run when there is
a compressor
command, pump slave
command, or loss of
communication
between ABC and AXB.

Replace AXB Board

Yes—Pp-

Check 240 VAC
between L1 and L2
terminals on AXB

Correct wiring to
AXB board

Correct wiring between
AXB and pump

Replace Pump

Does the fuse
still blow?

Yes—» Replace ABC board

[
No
\ 4
Connect
communication
harness between
ABC and AXB and
retry.

Does the fuse
blow?

No

v

Yes—P

Disconnect all wiring
from the AXB board
except the
communication
harness from the
ABC board, replace
fuse and re-try

or component (RV
Coil, thermistor,
etc.) shorted or
shorted to ground
on ABC

Look for wiring issue
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oes the fuse
still blow?

No

v

Look for wiring issue
or component
(Relay Coil,
thermistor, etc.)
shorted or shorted
to ground on AXB.

Yes—P|

Replace AXB Board




Communicating Thermostat Troubleshooting Guide

Thermostat not
communicating

communicating 8
wire thermostat

to P1 terminal on
the ABC board

Are you using a
communicating
thermostat?

R l

.| Is this a variable
speed unit?

No

\ 4

Configure Aurora System Screen

< Yes Install
<\Yes/;—> communicating Config Aurora Systeml
NV4 thermostat Dev Comm Ver
|
Do you have an < No Get an AID ABC e XXX
AID tool? tool TST e XXX
AXB Y XXX

Add Device

Remove Device

Is the TST

Add TST device to
LRI @ the Configure < Back
Configure ——»< No ¢
g Aurora System Option A ¥ Enter ®
Aurora System
screen? screen
: Single and Dual Capacity

I unit
Y — Active Communication
Yes N — Device has been found, but communication has failed.

Is the thermostat ( \
L {  Issueresoled |
communicating? Yy

A

Which of these do
you have
TST
ABC
AXB
122
AOC
MOC
EEV

}

Continue to
Next Page
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Communicating Thermostat Troubleshooting Guide cont.

Are all .
applicable Remove what is
devi'::ss e not needed or add Ve N
p. »| what is needed. Is ———» { Issueresolved |
on Configure \ )
the thermostat ~_
Aurora System -
communicating?
screen
; TPCM32U03A /TPCM32U04A
/ N Thermostat Green Plug P7 on ABC Board
< Yes / No O
. o
N \ // A+ Y
N 1 > G
Is the thermostat R 2 > R
wired correctly .
from the RIS C
»| thermostat per 8 » o
thermostat sub- .
the schematic
base to the green B- 2 N n
plug at P7? ”

P1 on ABC Board

—Y TPCC32U01
/" Canyou send a \\
icti f the ABC P7) . )
( P cugremoectoer and | Review and confirm the Thermostat Green Plug P7 on ABC Board
|\ amesEr i /) thermostat is wired correctly
' ions? -/ DX + > 1 » C
N connections? %
R 2 > R
- < No =
Wire thermostat C 3 > -
directly to the . .
ABC board ill the unit run _ R
bypassing the with the AID tool DX 1 > o
installed in .Manual PR
thermostat wire. Override and the [ Replace the ABC
Does the system TST removed from N P )
communicate? the Configure —_—
Aurora System
screen

Yes
"/ Replace the \“
\_ thermostat 7/‘

Check the continuity of
the thermostat wires by
removing wires from the
green plug at ABC P7,
and wire tying wires 1
and 2 together and 3
and 4 together. Then at
the back plate ohm R
and C, then DX+/A+ and
DX-/B-, is there
continuity?

Replace
thermostat wire

2 options
1. Shield existing wire from
the electrical noise
2. Run shielded cable
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Control Board Signals

To Check for 24VAC between R and C

= 17P553-01 | 5 ( \
24 VAC
VOLTS VOES

Ol
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With power applied to the unit connect your Volt meter leads to
“R” and “C” on the control board where the yellow and black/
white transformer wires connect. The reading should be between
18VAC and 30VAC.

To Check for 24VAC to Compressor Contactor

With the AID Tool go to the “Thermostat Inputs” Menu under
“Diagnostics” and over-ride the “Y1” input to ON. If an AID
Tool is not available remove the P1 connector to disconnect
the thermostat from the board and place a jumper wire
between “R” and “Y1” as shown. Apply power and put the
board into test mode by holding SW1 for 2-5 seconds, the
green LED will begin a slow flash. Connect your Volt meter
leads to “CC” and “C”. After 1 minute the reading should be
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between 18 and 30VAC. If you have a signal and the contactor
is not pulled in, check voltage across the contactor coil. If you
have voltage across the contractor coil, replace the contactor.
If there is no voltage across the contactor coil, verify all wiring
between the board and contactor. If you have no voltage
between CC and C and the fault LED is not flashing, then
replace the board.

To Check Operation of the Reversing Valve Output

TA¥33335533

Make sure that SW2-3 is set to “ON”. With the AID Tool go to
the “Thermostat Inputs” Menu under “Diagnostics” and over-
ride the “O” input to ON. If an AID Tool is not available remove
the P1 connector to disconnect the thermostat from the board
and place a jumper wire between “R” and “O” as shown. Apply
power and put the board into test mode by holding SW1 for
2-5 seconds, the green LED will begin a slow flash. Connect
your Volt meter leads to the two “REV” pins on P4. The reading
should be between 18 and 30VAC. If you have voltage and the
reversing valve is not shifting, check voltage across the coil. If
you have voltage across the reversing valve coil, but the valve
does not shift the reversing valve coil may be bad. If there is
no voltage across the coil, verify all wiring between the board
and reversing valve. If no voltage is present on the two REV
terminals then replace the board.



Control Board Signals cont.

To Check Operation of the Accessory Relay

(1)

ZERO OHMS

VOLTS VOLTS

D.C AC
or:@

Lzey

Make sure that SW2-4 and SW2-5 are both set to “ON”.

With the AID Tool go to the “Thermostat Inputs” Menu under
“Diagnostics” and over-ride the “G” input to ON. If an AID Tool
is not available remove the P1 connector to disconnect the
thermostat from the board and place a jumper wire between
“R” and “G” as shown. Apply power and put the board into test
mode by holding SW1 for 2-5 seconds, the green LED will begin
a slow flash. Connect your Ohm meter leads to the two “ACC
COM” and “ACC NO” on P2. A reading of zero ohms indicates
that the relay is switching and operating normally. A reading of
infinity or open line indicates that the relay did not close and the
board should be replaced.

To Bypass the Safety Circuit and Engage the
Compressor Contactor
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Put gauges on the unit to monitor high/low pressure. Place a
jumper between “R” and “CC” as shown. This will bypass the
safety circuit and the compressor will run whether the board
is calling for it or not.

To Check the Freeze Detection Thermistor
(AID Tool Required)

Disconnect the loop pumps so they will not run. Place a
thermocouple on the refrigerant line next to the freeze
detection thermistor. With the AID Tool go to the “Thermostat
Inputs” Menu under “Diagnostics” and over-ride the “Y2” input
to ON. If an AID Tool is not available remove the plug on P1 to
disconnect the thermostat from the board. Place a jumper on
“R” and “Y2” as shown. Apply power and put the board into
test mode by holding SW1 for 2-5 seconds, the green LED will
begin a slow flash. As the unit runs in second stage heating
with the loop pump(s) not working, the lack of water flow

will quickly bring down the temperature of the refrigerant

line where the freeze detection thermistor is located. Watch
the FP1 temperature reading on the AID Tool and compare it
with the thermocouple reading. The thermocouple reading
and FP1reading should be within 2 degrees F of each other.

If the thermistor is found to be out of calibration, replace the
thermistor. Allowing the unit to continue to run will cause

a freeze detection fault to occur. Remember, there is a two
minute bypass delay and a 30 second recognition delay on the
freeze detection input. This means that the compressor will not
shut down during the first 2.5 minutes of run time regardless of
how low the freeze thermistor reads.

Other items to check when troubleshooting a freeze detection
lockout are superheat, water flow through the coaxial heat
exchanger, and antifreeze composition. High superheat in
heating will lower the refrigerant line temperature where the
freeze protection thermistor is located. In this case, check the
TXV. Closed loop systems are rated at 3 gpm/ton. If a closed
loop system is running at less than 3 gpm/ton, the temperature
difference between the refrigerant line and the actual leaving
water temperature will be greater and could lead to possible
freeze detection lockouts.



Control Board Signals cont.

To Check the Condensate Sensor
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How it works: The condensate sensor is a three part system:
a wire, air coil, and water in the drain pan. The wire (spade
terminal) and air coil act like a normally open contact and
the water acts as the switch. When water in the drain pan
fills up and touches the spade terminal, the unit will fault on
condensate.

Checking the Sensor: With the AID Tool go to the “Thermostat
Inputs” Menu under “Diagnostics” and over-ride the “O” and
“Y2” inputs to ON. If an AID Tool is not available remove the

P1 connector to disconnect the thermostat from the board

and place a jumper wire between “R”, “Y2”, and “O” as shown.
Apply power and put the board into test mode by holding SW1
for 2-5 seconds, the green LED will begin a slow flash. Observe
the water level in the drain pan. If the unit is locking out on
condensate and the drain pan is dry, remove the condensate
wire from the drain pan and tape it out of the way. Be careful
not to ground the wire out because that will cause the unit to
lockout on condensate over flow. If the unit is still locking out,
check the brown wire all the way back to the logic board for a
short to ground. Remember that the condensate sensor is just a
wire looking for a ground. If it touches any metal in the cabinet,
the unit will see that as a condensate fault.

If removing the wire from the drain pan stopped the false
drain lockouts, put the condensate sensor back in place in the
drain pan. Pay close attention to how far the spade terminal
sits down in the drain pan. If the terminal is pushed all the way
down so that it is touching the bottom of the drain pan, this
will cause a condensate lockout if there is any trace of water
in the drain pan. If the spade terminal fits loosely in the drain
pan, spread the terminal open to make it fit snugly in the drain
pan.
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To Check the ECM Blower Motor Enable Signal

With the AID Tool go to the “Thermostat Inputs” Menu under
“Diagnostics” and over-ride the “G” input to ON. If an AID Tool

is not available remove the P1 connector to disconnect the
thermostat from the board and place a jumper between “R” and
“G” as shown. Put the board into test mode by holding SW1 for
2-5 seconds. The blower will come on and run in the “G” speed
setting. To check the enable signal to the motor, measure 24VAC
between the F and C terminals.

To Check the Electric Heat Outputs

=

With the AID Tool go to the “Thermostat Inputs” Menu under
“Diagnostics” and over-ride the “W” input to ON. If an AID Tool
is not available remove the P1 connector to disconnect the
thermostat from the board and place a jumper between “R” and
“W” as shown. Put the board into test mode by holding SW1 for
2-5 seconds. The blower will come on and run in high speed.

10 seconds later electric heat output 1 (EH1) will be enabled
followed by electric heat output 2 (EH2) in 7.5 seconds. Check
EH1 by measuring DC volts between “C” and “EH1” and check
EH2 by measuring DC volts between “C” and “EH2".



Jumping the Control Board

Stage 1 Heating

With the AID Tool go to the “Thermostat Inputs” Menu under
“Diagnostics” and over-ride the “Y1” input to ON. If an AID
Tool is not available remove the P1 connector to disconnect
the thermostat from the board. Place a jumper between the
“R” and “Y1” terminals as shown.

The blower motor will start in “G” blower speed setting
immediately the compressor will start 10 seconds later. If the
unit is equipped with an ECM blower motor it will switch to
low speed 15 seconds after the Y1 input.
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Stage 2 Heating

With the AID Tool go to the “Thermostat Inputs” Menu under
“Diagnostics” and over-ride the “Y1” and “Y2” inputs to ON.
If an AID Tool is not available remove the P1 connector to
disconnect the thermostat from the board. Place a jumper
between the R, Y1, and Y2 terminals as shown.

The blower motor will start in “G” blower speed setting
immediately the compressor will start 10 seconds later. If the
unit is equipped with an ECM blower motor it will switch to low
speed 15 seconds after the Y1 input. The compressor will stage
to full capacity 20 seconds after the compressor starts, and the
blower will change to high speed.
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Stage 3 Heating

With the AID Tool go to the “Thermostat Inputs” Menu under
“Diagnostics” and over-ride the “Y1”, “Y2”, and “W” inputs to
ON. If an AID Tool is not available remove the P1 connector
to disconnect the thermostat from the board. Place a jumper
between the R, Y1, Y2 and W terminals as shown.

The blower motor will start in “G” blower speed setting
immediately the compressor will start 10 seconds later. If the
unit is equipped with an ECM blower motor it will switch to
low speed 15 seconds after the Y1 input. The compressor will
stage to full capacity 20 seconds after the compressor starts,
and the blower will change to high speed. The first stage of
resistance heat is energized and with continuous third stage
demand the second stage of resistance heat will engage in 5
minutes.

POPPDDDP




Jumping the Control Board cont.

Emergency Heat

With the AID Tool go to the “Thermostat Inputs” Menu
under “Diagnostics” and over-ride the “W” input to ON.

If an AID Tool is not available remove the P1 connector to
disconnect the thermostat from the board. Place a jumper
between the “R” and “W” terminals as shown.

The blower will start on high speed and after 20 seconds
the first stage of resistance heat is energized. Continuing
demand will engage the second stage after 2 minutes.
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Blower Only

With the AID Tool go to the “Thermostat Inputs” Menu
under “Diagnostics” and over-ride the “G” input to ON. If
an AID Tool is not available remove the P1 connector to
disconnect the thermostat from the board. Place a jumper
between the “R” and “G” terminals as shown.

The blower will start on the “G” speed setting. Also,
regardless of blower speed setting, the blower will remain
on for 30 seconds at the end of each heating, cooling,
emergency heat, or reheat cycle.
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Stage 1 Cooling

With the AID Tool go to the “Thermostat Inputs” Menu
under “Diagnostics” and over-ride the “Y1” and “O”
inputs to ON. If an AID Tool is not available remove the P1
connector to disconnect the thermostat from the board.
Place a jumper between the R, O, and Y1 terminals as
shown.

The blower motor will start in “G” blower speed setting
immediately, the compressor will start 10 seconds later.
If the unit is equipped with an ECM blower motor it will
switch to low speed 15 seconds after the Y1 input.
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Stage 2 Cooling

With the AID Tool go to the “Thermostat Inputs” Menu
under “Diagnostics” and over-ride the “Y1”, “Y2”, and “O”
inputs to ON. If an AID Tool is not available remove the P1
connector to disconnect the thermostat from the board.
Place a jumper between the R, O, Y1, and Y2 terminals as
shown.

The blower motor will start in “G” blower speed setting
immediately the compressor will start 10 seconds later.

If the unit is equipped with an ECM blower motor it will
switch to low speed 15 seconds after the Y1 input. The
compressor will stage to full capacity 20 seconds after
the compressor starts, and the blower will change to high
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Jumping the Control Board cont.

Reheat Mode

With the AID Tool go to the “Thermostat Inputs” Menu under
“Diagnostics” and over-ride the “DH” input to ON. If an AID
Tool is not available remove the P1 connector to disconnect
the thermostat from the board. Place a jumper between the R
and DH terminals as shown.

The blower motor will start in “G” blower speed setting
immediately the compressor will start 10 seconds later. If the
unit is equipped with an ECM blower motor it will switch to
low speed 15 seconds after the DH input. 20 seconds after
the DH input is received the compressor will switch to full
capacity and the blower motor will switch to dehumidification
high speed. 30 seconds after the compressor starts the
alarm/reheat output will energize.
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Preventative Maintenance

Water Coil Maintenance

1. Keep all air out of the water. An open loop system should
be checked to ensure that the well head is not allowing air to
infiltrate the water line. Lines should always be airtight.

2. Keep the system under pressure at all times. It is
recommended in open loop systems that the water control
valve be placed in the discharge line to prevent loss of
pressure during off cycles. Closed loop systems must have
positive static pressure.

NOTE: On open loop systems, if the installation is in an area
with a known high mineral content (125 PPM or greater) in
the water, it is best to establish with the owner a periodic
maintenance schedule so the coil can be checked regularly.
Should periodic coil cleaning be necessary, use standard coil
cleaning procedures which are compatible with either the
cupronickel or copper water lines. Generally, the more water
flowing through the unit the less chance for scaling.

Other Maintenance
Filters

Filters must be clean to obtain maximum performance.
They should be inspected monthly under normal operating
conditions and be replaced when necessary. Units should
never be operated without a filter.

Condensate Drain

In areas where airborne bacteria produce a slime in the drain
pan, it may be necessary to treat chemically to minimize

the problem. The condensate drain can pick up lint and dirt,

especially with dirty filters. Inspect twice a year to avoid the

possibility of overflow.

Blower Motors

Blower motors are equipped with sealed ball bearings and
require no periodic oiling.

Air Coil

The air coil must be cleaned to obtain maximum performance.
Check once a year under normal operating conditions and,

if dirty, brush or vacuum (with a brush attachment) clean.
Care must be taken not to damage the aluminum fins while
cleaning.

A CAUTION: Fin edges are sharp.

Replacement Procedures

Obtaining Parts

When ordering service or replacement parts, refer to the
model number and serial number of the unit as stamped on
the serial plate attached to the unit. If replacement parts are
required, mention the date of installation of the unit and the
date of failure, along with an explanation of the malfunctions
and a description of the replacement parts required.

In-Warranty Material Return

Material may not be returned except by permission of
authorized warranty personnel. Contact your local distributor
for warranty return authorization and assistance.



Troubleshooting

Should a major problem develop, refer to the following information for possible causes and corrective steps.
If compressor won’t run:

1.  The fuse may be open or the circuit breaker is tripped. Check electrical circuits and motor windings for shorts or grounds.
Investigate for possible overloading. Replace fuse or reset circuit breakers after fault is corrected.
2. Supply voltage may be too low. Check it with a volt meter.
3. Control system may be faulty. Check control for correct wiring of thermostat or aquastat and check the 24 volt transformer
for proper voltage.
4. Wires may be loose or broken. Replace or tighten.
5. The low pressure switch may have tripped due to one or more of the following:
a) Heating
1 Low water flow
2) Cold entering water
3) Plugged coax
4) TXV restriction
5) Low refrigerant
b) Cooling
1) Restricted air flow
2) Cold return air temp
3) Cold entering water
4) TXV restriction
5) Low refrigerant
6. The high pressure switch may have tripped due to one or more of the following:
a) Heating
1) Restricted air flow
2) High return air temp
3) High water temp
4) High water temp
5) Unit overcharged
b) Cooling
1 Plugged coax
2) Low water flow
3) High water temp
4) Unit overcharged
The compressor overload protection may be open.
The internal winding of the compressor motor may be grounded to the compressor shell. If so, replace the compressor.
The compressor winding may be open or shorted. Disconnect power. Check continuity with ohm meter. If the winding is
open, replace the compressor.

© o~

If sufficient cooling or heating is not obtained:

1. Check control for improper location or setting.

2. Check for restriction in water flow.

3. Check refrigerant subcooling and superheat for proper refrigerant charge and expansion valve operation.

4. The reversing valve may be defective and creating a bypass of refrigerant. If the unit will not heat, check the reversing
valve coil.

If the unit operation is noisy:

1.  Check compressor for loosened mounting bolts. Make sure compressor is floating free on its isolator mounts. Check for
tubing contact with the compressor or other surfaces. Readjust it by bending slightly.

2. Check screws on all panels.

3. Check for chattering or humming in the contactor or relays due to low voltage or a defective holding coil. Replace
the component.

4. Check for abnormally high discharge pressures.

5. Compressor rotation incorrect

Refrigerant Systems

To maintain sealed circuit integrity, do not install service gauges unless unit operation appears abnormal. Compare the change
in temperature on the air side as well as the water side to the Operating Parameters tables. If the unit’s performance is not
within the ranges listed, and the airflow and water flow are known to be correct, gauges should then be installed and superheat
and subcooling numbers calculated. If superheat and subcooling are outside recommended ranges, an adjustment to the
refrigerant charge may be necessary.

NOTE: Verify that air and water flow rates are at proper levels before servicing the refrigerant circuit.
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Troubleshooting Checklist

Company Name: Company Phone No:
Technician Name: Date:

Model No: Serial No:

Owner’s Name: Open or Closed Loop:
Installation Address: Installation Date:
Check One

U Start up/Check-out for new installation U Troubleshooting ~ Problem:

1. FLOW RATE IN GPM (COAXIAL HEAT EXCHANGER)

Water In Pressure: a. PSI
Water Out Pressure: b. PSI
Pressure Drop=a-b c. PSI
Convert Pressure Drop to Flow Rate

(refer to Pressure Drop table) d. GPM

2. TEMPERATURE RISE OR DROP ACROSS COAXIAL HEAT EXCHANGER

COOLING HEATING
Water In Temperature: e. °F e. °F
Water Out Temperature: f. °F f. °F
Temperature Difference: g. °F g. °F

3. TEMPERATURE RISE OR DROP ACROSS AIR COIL

COOLING HEATING
Air In Temperature: h. °F h. °F
Air Out Temperature: i °F i °F
Temperature Difference: j- °F j. °F

4. HEAT OF REJECTION (HR) / HEAT OF EXTRACTION (HE) CALCULATION

HR or HE = Flow Rate x Temperature Difference x Brine Factor*

d. (above) x g. (above) x 485 for Methanol or Environol, 500 for water*
Heat of Extraction (Heating Mode) = btu/hr
Heat of Rejection (Cooling Mode) = btu/hr
Compare results to Capacity Data Tables

Note: Steps 5 through 8 need only be completed if a problem is suspected

5. WATTS
COOLING | HEATING

Volts: m. VOLTS m. VOLTS
Total Amps (Comp. + Fan): n. AMPS n. AMPS
Watts =m. x n. x 0.85 0. WATTS o. WATTS

6. CAPACITY
Cooling Capacity = HR. - (0. x 3.413) p. btu/hr
Heating Capacity= HE. + (0. x 3.413) p. btu/hr

7. EFFICIENCY
Cooling EER =p. /0. q. EER
Heating COP = p. / (0. x 3.413) q. COP

8. SUPERHEAT (S.H.)/ SUBCOOLING (S.C.)

COOLING HEATING

Suction Pressure: r. PSI r. PSI
Suction Saturation Temperature: s. °F s. °F
Suction Line Temperature: t °F t. °F
Superheat =t. - s. u °F u °F
Head Pressure: V. PSI V. PSI
High Pressure Saturation Temp.: w. °F w. °F
Liquid Line Temperature*: X. °F X. °F
Subcooling = w. - x. y. °F y. °F

* Note: Liquid line is between the coaxial heat exchanger and the expansion valve in the cooling mode;
between the air coil and the expansion valve in the heating mode.
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