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DXM2 Electronic Heat Pump Controls

DXM2 OVERVIEW

The manufacturer’s next generation control board, DXM2, is
the geothermal industry’s first two-way communication.

The DXM2 electronic control is a robust, microprocessor
based heat pump controller that is advanced and feature-
laden for maximum application flexibility. The DXM2 Control
has relay outputs for Compressor, Compressor Speed,
Reversing Valve, Alarm Relay, and 2 configurable relays

for Fan, Fan Speed, HWG Pump, and Loop Pump, and 2
configurable accessory relay outputs. The DXM2 can directly
control an ECM blower, internal flow center, and proportional
valves. For on board diagnostics, there are 2 LED’s to
provide status indication.

There are inputs for safety pressure switches, low
temperature protection thermistors, condensate overflow
sensor, DIP switch selection inputs, thermostat inputs, night
setback inputs, and emergency shutdown input. Additional
configurable temperature sensor inputs are available that
may be used for hot water, compressor discharge, leaving air,
leaving water, and entering water temperature sensors.

The DXM2 has an RS485 communications port to interface
with a communicating thermostat or other compatible
controls.

General Operating Parameters

The following are general operating parameters for the DXM2

Control:

+ Operating Environment: -40°F to 176°F and up to 95%
relative humidity, non-condensing.

+ Storage Environment: -40°F to 185°F and up to 95%
relative humidity, non-condensing.

Power Requirements

DXM2 only power draw -

+ Normally 8 VA draw at 24VAC

+ Maximum 12 VA draw at 24VAC. A dedicated 24VAC,
50-60Hz, 1Ph, 40VA transformer minimum is required for
typical WSHP application.

Relay and Connection Contact Ratings

The following relays are mounted on the DXM2 Control:

« Compressor Relay: 40VA at 24VAC

+ Compressor Speed Relay: 28VA at 24VAC

+ Alarm Relay: 28VA at 24VAC

« Reversing Valve: 28VA at 24VAC

+ Accessory Relay 1: 28VA at 24VAC

+ Accessory Relay 2: 28VA at 24VAC

+ Fan Enable / Loop Pump Relay: 1 HP at 240VAC

+ Fan Speed / HWG Pump Relay: 1 HP at 240VAC

+ Connection ratings on the DXM2 Control:

+ ‘A’terminal: 20VA at 24VAC. Larger solenoid valve draw
should be controlled with accessory relays.

Grounding
The control board must be grounded from one of the C
terminals.

Basic Control Features

+ Single or two—stage compressor control
+ Anti-short cycle protection

+ High pressure cut-out

» Loss of charge cut-out

» High and low voltage cut-outs

» Water coil low temperature cut-out

« Air coil low temperature cut-out

+ Random start

+ Status LED and Fault LED

» Reset lockout at unit or disconnect

+ Condensate overflow sensor

+ Intelligent fault retry

+ Test Mode

» Multiple blower configuration options
+ Electric heat outputs

+ Accessory water valve connection

Advanced Control Features

+ Direct control of ECM blower

+ Intelligent hot water generator control

» Two accessory relays configurable for multiple applications

+ Internal Flow Center output

» Proportional valve output

» Night setback with override capability

» Emergency shutdown capability

» Removable thermostat connector for ease of installation
and service

» Accepts conventional heat pump (Y,0) or heat/cool (Y,W)
thermostat types

+ RS-485 port to interface with a communicating thermostat
or other compatible controls

+ Boilerless electric heat

+ Configurable inputs and outputs for advanced functions
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DXM?2 Layout and Connections
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FIELD SELECTABLE INPUTS

Test mode: Test mode allows the service technician to check
the operation of the control in a timely manner. By momen-
tarily pressing the TEST pushbutton, the DXM2 control
enters a 20 minute test mode period in which all time delays
are sped up 15 times. Upon entering test mode, the Status
and Fault LED displays will change. The Status LED will ei-
ther flash rapidly to indicate the control is in the test mode, or
display a numeric flash code representing the current airflow
if an ECM blower is connected and operating. The Fault LED
will display the most recent fault condition in memory. Note:
A flash code of 1 indicates there have been no faults stored
in memory.

For diagnostic ease at conventional thermostats, the alarm
relay will also cycle during test mode. The alarm relay will
cycle on and off in sync with Fault LED to indicate a code
representing the last fault, at the thermostat.

The test mode can be exited by pressing the TEST pushbut-
ton for 3 seconds. The test Mode can also be entered and
exited by cycling the G input, 3 times within 60 seconds.

During Test Mode, the control monitors to see if the LT1 and

LT2 thermistors are connected and operating properly. If the
control is in Test Mode, the control will lockout, with Code 9,

after 60 seconds if:

a) the compressor is On in Cooling Mode and the LT1 sen-
sor is colder than the LT2 sensor. or,

b) the compressor is On in Heating Mode and the LT2 sen-
sor is colder than the LT1 sensor.

Retry Mode: If the control is attempting a retry of a fault, the
Fault LED will slow flash (slow flash = one flash every 2 sec-
onds) to indicate the control is in the process of retrying.

Field Configuration Options - Note: In the following field
configuration options, jumper wires should be clipped ONLY
when power is removed from the DXM2 control.

Note: Jumper 3 must not be clipped prior to adding
antifreeze to the water loop. Antifreeze protection to 10°F
required. Clipping JW3 without antifreeze may result in
freeze damage and will void the unit warranty.

Water coil low temperature limit setting: Jumper 3 (JW3-
LT1 Low Temp) provides field selection of temperature limit
setting for LT1 of 30°F or 10°F [-1°F or -12°C] (refrigerant
temperature).

Not Clipped = 30°F. Clipped = 10°F.

Alarm Relay Setting - Jumper 1 (JW1-AL2 Dry) provides
field selection of alarm function when Alarm Relay is ener-
gized.

Not Clipped = AL1 connected to R (24VAC) with Alarm Relay
active.

Clipped = Dry contact connection between AL1 and AL2 with
Alarm Relay active.

IOM - DXM2 Controls

JUMPERS (Set at Factory)

A0-2: Configure Modulating Valve or Variable-Speed
Pump (vFlow™ Models Only)

Set AO-2 jumper (see Figure on page 5) to “0 - 10v” if using
Internal Modulating Motorized Valve or “PWM?” if using Inter-
nal Variable-Speed Pump. This applies only to vFlow™ units
with Internal Speed Water Flow Control.

DIP SWITCHES

Note: In the following field configuration options, DIP
switches should only be moved when power is removed
from the DXM2 Control to ensure proper operation.

DIP Package #1 (S1)

DIP Package #1 is 8 position and provides the following
setup selections.

DIP 1.1: Unit Performance Sentinel Disable - Provides field
selection to disable the UPS feature.

On = Enabled. Off = Disabled.

DIP 1.2: Compressor Relay Staging Operation - Provides
selection of Compressor Relay staging operation. The
Compressor Relay can be selected to turn on with Stage 1

or Stage 2 call from the thermostat. This is used with Dual
Stage units (2 compressors where 2 DXM2 Controls are
being used) or with master/slave applications. In master/slave
applications, each compressor and fan will stage according to
its appropriate DIP 1.2. If set to stage 2, the compressor will
have a 3 second on-delay before energizing during a Stage

2 demand. Also, if set for stage 2, the Alarm Relay will NOT
cycle during Test Mode.

On = Stage 1. Off = Stage 2.

DIP 1.3: Thermostat Type (Heat/Cool) - Provides selection
of thermostat type. Heat Pump or Heat/Cool thermostats
can be selected. When in Heat/Cool Mode, Y1 is input call
for Cooling Stage 1, Y2 is input call for Cooling Stage 2,
W1 is input call for Heating Stage 1, and O/W2 is input call
for Heating Stage 2. In Heat Pump Mode, Y1 is input call
for Compressor Stage 1, Y2 is input call for Compressor
Stage 2, W1 is input call for Heating Stage 3 or Emergency
Heat, and O/W2 is the input call for RV (heating or cooling
dependent upon DIP 1.4).

On = Heat Pump. Off = Heat/Cool.

DIP 1.4: Thermostat Type (O/B) - Provides selection of
thermostat type. Heat pump thermostats with “O” output on
with Cooling or “B” output on with Heating can be selected.

On = HP Stat with O output with cooling. Off = HP Stat with B
output with heating.

DIP 1.5: Dehumidification Mode - Provides selection of
normal or Dehumidification Fan Mode. In Dehumidification
Mode, the fan speed will be adjusted for Cooling. In Normal
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DXM?2 Controls

Mode, the fan speed will be normal during Cooling. On = Communicating Master device (default). Off =
communicating Slave device.

On = Normal Fan Mode. Off = Dehumidification Mode.
DIP 3.2: HWG Test Mode: Provides forced operation of the

DIP 1.6: DDC Output at EH2 - DIP Switch 1.6 provides HWG pump output, activating the HWG pump output for up to
selection for DDC operation. If set to DDC Output at EH2, the  five minutes.

EH2 terminal will continuously output the last fault code of the
controller. If set to EH2 normal, then the EH2 will operate as On = HWG test mode. Off = Normal HWG mode (default).

standard electric heat output. DIP 3.3: HWG Temperature: Provides the selection of the

On = EH2 Normal. Off = DDC Output at EH2. HWG operating setpoint.
DIP 1.7: Boilerless Operation - Provides selection On = 150°F [66°C]. Off = 125°F [52°C] (default).

of Boilerless Operation. In Boilerless Mode, only the . ) . .
compressor is used for Heating Mode when LT1 is above the DIP 3.4: HWG Status: Provides HWG operation control.

temperature specified by the setting of DIP 1.8. If DIP 1.8 is On = HWG mode enabled. Off = HWG mode disabled
set for 50°F, then the compressor is used for heating while (default).

LT1 is above 50°F. Below 50°F, the compressor is not used

and the control goes into Emergency Heat Mode, staging on

EH1 and EH2 to provide heating.

On = normal. Off = Boilerless operation. Table 1: Accessory Relay 1 Configuration

DIP21 | DIP2.2 | DIP 2.3 ACC1 Relay Option

DIP 1.8: Boilerless Changeover Temperature - Provides

selection of boilerless changeover temperature setpoint.

ON ON ON Cycle with fan
On = 50°F. Off = 40°F. —

OFF ON ON Digital night setback

ON OFF ON Water valve — Slow opening
DIP Package #2 (S2) ON ON OFF Outside air damper
DIP Package #2 is 8 position and provides the following OFF ON oFf | Dedicated Dehumidification Mode

option — Dehumidistat

setup selections.

Dedicated Dehumidification Mode
DIP Package #2 (S2) - A combination of dip switches 2.1, OFF OFF OFF option — Humidistat

2.2,2.3, and 2.4, 2.5, 2.6 deliver configuration of ACC1 and

. . OFF OFF ON Hydronic Economizer — 1st Stage
ACC2 relay options respectively. See Tables 1 and 2 for Y 9
description and functionality. ON OFF OFF Hydronic E;onomizer— Both
tages

DIP 2.7: Auto Dehumidification Fan Mode or High Fan Mode
- Provides selection of Auto Dehumidification Fan Mode or
High Fan Mode. In Auto Dehumidification Mode, the Fan

Speed will be adjusted during Cooling IF the H input is active. . .
In High Fan Mode, the Fan will operate on high speed when Table 2: ACCGSSOI‘V Relay 2 Conflguratlon

All other DIP combinations are invalid

the H input is active. DIP2.4 | DIP25 | DIP2.6 | ACC2 Relay Option

On = Auto Dehumidification Mode (default). Off = High ON ON ON Cycle with compressor
Fan Mode.

OFF ON ON Digital night setback
DIP 2.8: Factory Setting - Normal position is On. Do not ON OFF ON Water valve — Slow opening
change selection unless instructed to do so by the Factory.

OFF OFF ON Humidifier

ON ON OFF Outside air damper
DIP Package #3 (S3) OFF OFF ON Hydronic Economizer
DIP Package #3 is 4 position and provides the following All other DIP combinations are invalid

setup selections.

DIP 3.1: Communications configuration: Provides selection
of the DXM2 operation in a communicating system. The
DXM2 may operate as a communicating master or slave
device depending on the network configuration. In most
configurations, the DXM2 will operate as a master device.
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SAFETY FEATURES

The following safety features are provided to protect the
compressor, heat exchangers, wiring and other components
from damage caused by operation outside of design
conditions.

Anti-Short Cycle Protection - The control features a 5
minute anti-short cycle protection for the compressor.

Note: The 5 minute anti-short cycle also occurs at power
up.

Random Start - The control features a 5-80 second random
start upon power up. The random start delay will be present
after a control power up and after returning from Night
Setback or Emergency Shutdown modes.

Extended Compressor Operation Monitoring - If the
compressor relay has been on for 4 continuous hours, then
the control will automatically turn off the compressor relay
and wait the short cycle protection time. All appropriate
safeties will be monitored during the off time. If all operation
is normal, and if the compressor demand is still present, the
control will turn the compressor back on.

Fault Retry - In Fault Retry Mode, the Fault LED begins slow
flashing to signal that the control is trying to recover from a
fault input. The DXM2 Control will stage off the outputs and
then “try again” to satisfy the thermostat call for compressor.
Once the thermostat input calls are satisfied, the control will
continue as if no fault occurred. If 3 consecutive faults occur
without satisfying the thermostat call for compressor, then
the control will go to Lockout Mode. The last fault causing the
lockout will be stored in memory and is displayed at the Fault
LED by entering the Test mode.

Note: LT1 and LT2 faults are factory set for one try, so
there will be no “retries” for LT1 and LT2 faults. The
control is factory configured to enter lockout mode after
first LT1 or LT2 fault.

FAULT CODES

Lockout - In Lockout Mode, the Fault LED will begin fast
flashing. The compressor relay is turned off immediately.

The fan output will be turned off after the current blower off
delay unless auxiliary heat is active. The Lockout Mode can
be “soft” reset via the thermostat by removing the call for
compressor, or by a “hard” reset (disconnecting power to the
control). The fault code will be stored in non-volatile memory
that can be displayed by the Fault LED by entering the Test
mode, even if power was removed from the control.

Lockout with Emergency Heat - If the DXM2 is config-
ured for Heat Pump thermostat mode (see DIP 1.3), the
DXM2 is in Lockout Mode, and the W input becomes active,
then Emergency Heat Mode will occur during Lockout. For
Emergency Heat, the fan and auxiliary heat outputs will be
activated.

IOM - DXM2 Controls

A CAUTION! A

CAUTION! Do not restart units without inspection and rem-
edy of faulting condition. Equipment damage may occur.

Fault Code 2: High Pressure Switch — When the High
Pressure switch (HP) opens due to high refrigerant
pressures, the compressor relay is de—energized
immediately. The High Pressure fault recognition is
immediate (does not delay for 30 continuous seconds before
de—energizing the compressor). When the Test mode is
activated, the Fault LED will display a fault code of 2 for a
High Pressure fault.

Fault Code 3: Loss of Charge Switch — The Loss of
Charge Switch (LP) must be open and remain open for 30
continuous seconds during a compressor “on” cycle to be
recognized as a Loss of Charge fault. If the Loss of Charge
switch is open for 30 seconds prior to compressor power

up it will be considered a Loss of Charge fault. The Loss of
Charge Switch input is bypassed for the initial 120 seconds
of a compressor run cycle. When the Test mode is active, the
Fault LED will display a fault code of 3 for a Loss of

Charge fault.

Fault Code 4: Water Coil Low Temperature Cut-Out Limit
(LT1) - The control will recognize an LT1 fault, during a
compressor run cycle if:

a) the LT1 thermistor temperature is below the selected
low temperature protection limit setting for at least 50
seconds, AND

b) the LT1 thermistor temperature is rising (getting
warmer) at a rate LESS than 2°F every 30 seconds

The LT1 input is bypassed for the initial 120 seconds
of a compressor run cycle. When the Test mode is
active, the Fault LED will display a fault code of 4 for a
LT1 fault.

Fault Code 5: Air Coil Low Temperature Cut-Out (LT2) -
The control will recognize an LT2 fault, during a compressor
run cycle if:

a) the LT2 thermistor temperature is below the low
temperature protection limit setting for at least 50
seconds, AND

b) the LT2 thermistor temperature is rising (getting
warmer) at a rate LESS than 2°F every 30 seconds

The LT2 input is bypassed for the initial 120 seconds
of a compressor run cycle. When the Test mode is
active, the Fault LED will display a fault code of 5 for a
LT2 fault.

Fault Code 6: Condensate Overflow - The Condensate
Overflow sensor must sense overflow levels for 30
continuous seconds to be recognized as a CO fault.
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Condensate Overflow will be monitored continuously during
the compressor run cycle. When the Test mode is active,
the Fault LED will display a fault code of 6 for a Condensate
Overflow fault.

Fault Code 7: Over/Under Voltage Shutdown - An Over/
Under Voltage condition exists when the control voltage is
outside the range of 18VAC to 31.5VAC. Over/Under Voltage
Shutdown is self-resetting in that if the voltage comes back
within range of 18.5VAC to 31VAC for at least 0.5 seconds,
then normal operation is restored. This is not considered

a fault or lockout. If the DXM2 is in over/under voltage
shutdown for 15 minutes, the Alarm Relay will close. When
the Test mode is active, the Fault LED will display a fault
code of 7 for an Over/Under Voltage Shutdown.

Fault Code 8: Unit Performance Sentinel — UPS — The
UPS feature warns when the heat pump is operating
inefficiently. A UPS condition exists when:

a) In Heating Mode with compressor energized, if LT2 is
greater than 125°F for 30 continuous seconds, or

b) In Cooling Mode with compressor energized, if LT1
is greater than 125°F for 30 continuous seconds, OR
LT2 is less than 40°F for 30 continuous seconds.

DXM?2 Controls

If a UPS condition occurs, the control will immediately go to
UPS warning. The status LED will remain on as if the control
is in Normal Mode. (see “LED and Alarm Relay Operation
Table”). Outputs of the control, excluding Fault LED and
Alarm Relay, will NOT be affected by UPS. The UPS
condition cannot occur during a compressor off cycle. During
UPS warning, the Alarm Relay will cycle on and off. The cycle
rate will be On for 5 seconds, Off for 25 seconds, On for 5
seconds, Off for 25 seconds, etc. When the Test mode is
active, the Fault LED will display a fault code of 8 for an UPS
condition.

Fault Code 9: Unit Performance Test-UPT/Swapped LT1
& LT2 Thermistors - During Test Mode, the control monitors
to see if the LT1 and LT2 thermistors are connected and
operating properly. If the control is in Test Mode, the control
will lockout, with Code 9, after 60 seconds if:

a) the compressor is On in Cooling Mode and the LT1
sensor is colder than the LT2 sensor. Or,

b) the compressor is On in Heating Mode and the LT2
sensor is colder than the LT1 sensor.

When the Test mode is active, the Fault LED will display a
fault code of 9 for a Swapped Thermistor fault.

Table 3: LED and Alarm Relay Output Table

DXM2 CONTROLLER FAULT CODES

Faul LED

Status LED

TEST HODE ACTIVE WiTH ECM oFERATING

FLasHING ECH AIRFLOW

DXM2 Fault and Status LED Operation with Test Mode Mot Active \REDY [OREEW) Alarm Relay
DXME 15 NOM-FUMCTUAL OFF OFF OFEN |
HoRHAL QPERATIONN - MO ACTIVE COMMLBNCATIONS 0N 0w OPEH |
HoRHAL DPERATION = WITH ACTIVE COMMUMNICATIONS ViERY SLow FLasw Om Orin |
COMTROL 15 CURRENTLY IN FALLT RETRY HODE SiowFLash | 00 e QPEN |
COMTROL IS CURRENTLY LOCKED QUT FAST FLASH CLOSED |
COMTROL IS CURRENTLY WM AM OVER / UNDER VOLTAGE CONDITION Syow FLasH OrEx | CLOSED AFTER IS MM )
HOT WATER MODE ACTIVE | sscssssesses QPEM
(NSB) NIGHT SETBACK COMDITION RECOGMIZED | seseeeeee - FLaswmg Cooe 2 mmm e -~
{ ESD )} EMERGENCY SHUTDOWM CONDITION RECOGHIZED | —=--e-eee- -~ FLashmg CopE 3 | ——-mmeeee-
IKVALID THERMOSTAT INPUT COMBIMATION | cssseeeeas -~ Fuaswms Copg L | ssccemseee -~
HIGH HOT WATER TEMPERATURE LOCROUT ACTIVE | ==eeeeceeaes FLasumes Cooe 5 s mmmmnaaes
HOT WATER MODE SEMSOR FAILT ACTIVE | escececeeoes FLASH®MG CODE & | ==ceeeceeees
DXM2 Fault LED and Status Operation with Test Mode Active Frukt LED Status LED Alarm Relay
[RED] (GREEN)
MHO FAULT SINCE POWER LIP B4 HEMOEY FLASHING CODE | | —==—e=-—ees Crcumg CooE |
HiGH PRESSURE FAULT IN MEHORY FLASHING CobE 2 et — CyeLng Cobe 2
LEw PRESSURE FALLT IN MEHORY FLASHING CODE 3 |  =e=eeeeeeees CyELinG CobE 3
Low TEHPERATURE PROTECTION | I FAULT MEHORY FLASHING COBE & | =—==-==-- -- Crcune CocE &
Low TEMPERATURE PROTECTION 2 FAULT IN MEHORY FLASHMING CODE § | ==ecemeeee -- CrcLing Cooe 5
COMDENSATE OVERFLOW FAULT W HEMCRY FLASHING CODE B | ceseemeeeens CyeLNG ConE &
OVER / LUWDER WOLTAGE SHUTOOWN IN REHORY FLasmwg Cooe 7 Cweung Coon 7
UPS WARNING I HEMORY FLasHiNG Coog 8 e CycuinG CooE 8
UPT FALLT IN MEMORY | SWAPPED LT1 AND LT2 THERMISTORS FLASHING CODE @ |  sssscescsses CycLiKG CooE 9
ECH &lR FLOW FAULT 3 HEMORY FLASHING COOE 10 | —eeeeeeeee Cycums Cooe 10
TEST HODE ACTIVE WITH Mo ECM CONMECTED OR OPERATING FAST FLASH e meminaaes

= FasT FLASH = 2 FLASHES EVERY | SECOND,
= SLow FLASH = | FLASH EVERY 2 SECOMDS.
= WERY SLoW FLASH = | FLASH EVERY 5 SECCMDS.

= MusERIC CODES = Ow PULSE |13 SECOMD; OFF PULSE /3 SECOMD FOLLOWED BY A 10 SECOMD DELAY.
- ECHM amFLow = | FLASH PER 100 CFM: o8 PULSE I/3 SECOND; OFF PULSE |/ SECOMD FOLLOWED BY & |0 SECOMD DELAY.
- ALARM RELAY QOPEN = ALARM SIGHAL OFF; ALARM RELAY CLOSED = ALARM SIGHAL ON
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Fault Code 10: ECM Blower Fault — When operating
an ECM blower, there are two types of ECM Blower fault
conditions that may be detected.

a) An ECM blower fault will be detected and the
control will lockout after 15 seconds of blower
operation with the blower feedback signal reading

less than 100 RPM.

b) An ECM blower fault will be detected when the ECM
configuration is incorrect or incomplete. For this fault
condition, the control will continue to operate using
default operating parameters.

When the Test mode is active, the Fault LED will display a
fault code of 10 for an ECM Blower fault.

Fault Code 11: Low Air Coil Pressure Switch (Dedicated
Dehumidification Mode Units Only) — When the Low Air Coil
Pressure switch opens due to low refrigerant pressure in the
cooling or reheat operating mode, the compressor relay is
de—energized immediately. The Low Air Coil Pressure fault
recognition is immediate (does not delay for 30 continuous
seconds before de—energizing the compressor). When the
Test mode is activated, the Fault LED will display a fault code
of 11 for a Low Air Coil Pressure fault. Note: Low Air Coil
Pressure fault will keep the unit from operating in the cooling
or reheat modes, but heating operation will still operate
normally.

Fault Code 12: Low Air Temperature (Dedicated
Dehumidification Mode Units Only) — The control will
recognize a Low Air Temperature fault, during cooling, reheat,
or constant fan operation if the LAT thermistor temperature

is below 35 degrees for 30 continuous seconds. When the
Test mode is activated, the Fault LED will display a fault

code of 12 for a Low Air Temperature fault. Note: Low Air
Temperature fault will keep the unit from operating in the
cooling, reheat, or constant fan modes, but heating operation
will still operate normally.

Internal Flow Center Faults — When operating an internal
flow center, the DXM2 monitors the pump feedback signal
and may detect one of several pump faults. The control may
detect locked rotor, low voltage, no flow, or bad pump sen-
sor conditions that will result in an internal flow center fault.
When the Test mode is active, the Fault LED will display a
fault code of 13 for any of these flow center faults.

ESD — The ESD (Emergency Shut Down) Mode is utilized
when the ERV (Energy Recovery Ventilator) option is applied
to an TRE series rooftop unit to indicate an ERV fault. A con-
tact closure at the ERV unit will connect common to the ESD
terminal, which will shut down the rooftop/ERV units. The
green Status LED will flash code 3 when the unit is in ESD
Mode. The ESD Mode can also be enabled from an external
common signal to terminal ESD (see “Thermostat Inputs”
section for details).

Diagnostic Features — The green Status LED and red Fault
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LED on the DXM2 Control advise service personnel of the
current status of the DXM2 Control. The LED’s will indicate
the current operating status of the DXM2, as well as the
LAST fault in memory. If there is no fault in memory and the
fault display is selected, the Fault LED will flash Code 1. See
Table 3 for a complete listing of codes.

UNIT OPERATION DESCRIPTION

Power Up - The unit will not operate until all the inputs and
safety controls are checked for normal conditions.

Note: The compressor will have a 5-minute anti-short
cycle delay at power-up.

Standby/Fan Only - In Standby Mode, the compressor will
be off. The selected fan output(s) and RV relay may be

on if appropriate inputs are present. If there is demand for
constant fan, the appropriate fan output(s) will be activated
for low speed operation, or constant fan airflow. If there is
demand for constant high speed fan, the appropriate fan
output(s) will be activated for high speed operation, or high
speed constant fan airflow.

Note: DIP1.5 (Dehum Fan Mode Select) has no effect
upon constant fan operation.

The RV relay will not directly track the input demands for
RV, the DXM2 Control will employ “smart RV” control.
This ensures that the RV will only switch positions if the
thermostat has called for a Heating/Cooling Mode change.

Heating Stage 1 - In Heating Stage 1 Mode, the selected
Fan output(s) and the Compressor relay are turned on
immediately. If configured as Stage 2 (DIP1.2 = off), then

the Compressor and Fan will not turn on until there is Stage
2 demand. The Compressor relay is turned off immediately
when the Heating Stage 1 demand is removed. The selected
Fan output(s) will turn off after the selected heating blower off
delay, and the control then reverts to Standby Mode. If there
is a Master/Slave situation or a Dual Compressor situation,
all Compressor relays and related functions will track with
their associated DIP1.2.

Heating Stage 2 — In Heating Stage 2 Mode, the selected
Fan output(s) and Compressor relays remain on. The
Compressor Speed relay is turned on, and multi-stage fan
configurations switch to the appropriate operating speed for
Heating Stage 2 immediately. The Compressor Speed relay
is turned off immediately when the Heating Stage 2 demand
is removed, and multi-speed fan configurations switch to the
appropriate operating speed for Heating Stage 1 immediately,
and the control reverts to Heating Stage 1 Mode. For Master/
Slave or Dual Compressor configurations, all Compressor
relays and related functions will track with their associated
DIP1.2.

Heating Stage 3 — In Heating Stage 3 Mode, the selected
Fan output, Compressor, and Compressor Speed relays will
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remain on. The EH1 output will turn on immediately, and

if the control is operating an ECM Blower, the airflow will
change to the appropriate Heating Stage 3 airflow. With
continuing Heating Stage 3 demand, EH2 will turn on after 10
minutes. EH1 and EH2 are turned off immediately when the
Heating Stage 3 demand is removed, and the control reverts
to Heating Stage 2 Mode. During Heating Stage 3 Mode,
EH2 will be off (or will turn off if already on) if LT1 is greater
than 45°F AND LT2 is greater than 110°F (LT2 greater

than 110°F includes the condition that LT2 is shorted). This
condition will have a 30-second recognition time.

Emergency Heat - In Emergency Heat Mode, the selected
fan output(s) will be activated at high speed or the
appropriate airflow for Emergency Heat, and EH1 is turned
on immediately. With continuing Emergency Heat demand,
EH2 will turn on after 5 minutes. EH1 and EH2 are turned off
immediately when the Emergency Heat demand is removed.
The selected fan output(s) will turn off after the selected
heating blower off delay and the control reverts to Standby
Mode.

Cooling Stage 1 - In Cooling Stage 1 Mode, the selected
fan output(s), Compressor, and RV relays are turned on
immediately. If configured as Stage 2 (DIP1.2 = off), then
the compressor and fan will not turn on until there is Stage

2 demand. The Compressor relay is turned off immediately
when the Cooling Stage 1 demand is removed. The selected
Fan output(s) will turn off after the selected cooling blower off
delay, and the control then reverts to Standby Mode. The RV
relay will remain on until there is a Heating demand. If there
is a Master/Slave situation or a Dual Compressor situation,
all Compressor relays and related functions will track with
their associated DIP1.2.

Cooling Stage 2 - In Cooling Stage 2 Mode, the selected
Fan output(s), Compressor, and RV relays remain on. The
Compressor Speed relay is turned on, and multi-stage fan
configurations switch to the appropriate operating speed for
Cooling Stage 2 immediately. The Compressor Speed relay
is turned off immediately when the Cooling Stage 2 demand
is removed, and multi-speed fan configurations switch to the
appropriate operating speed for Cooling Stage 1 immediately,
and the control reverts to Cooling Stage 1 Mode. For Master/
Slave situation or dual compressor configurations, all
compressor relays and related functions will track with their
associated DIP1.2.

Night Low Limit (NLL) Staged Heating - In NLL Staged
Heating Mode, the OVR input becomes active and is
recognized as a call for Heating (OVR is an alternate means
of calling for Heating Mode). In NLL Staged Heating Mode,
the control will immediately go into Heating Stage 1 Mode
with an additional 30 minutes of NLL demand, the control will
go into Heating Stage 2 Mode. With an additional 30 minutes
of NLL demand, the control will go into Heating Stage

3 Mode.

Blower Configurations — The DXM2 may be configured to
operate several different blowers and blower configurations.
The configurations include:
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a) 2 Speed PSC Blower — The default configuration of the
DXMz2 is to operate for a 2 Speed PSC blower, with the
K1 relay operating as a blower enable relay, and the
K2 relay operating as a blower speed relay. With this
configuration, the blower enable relay is momentarily
de-activated when the blower speed relay is switched.
For low speed blower operation (Constant Fan, Heating
1, Cooling 1, Cooling 2 with Dehumidification), K1 will
be active and K2 will be inactive. For high speed blower
operation (High Speed Constant Fan, Heating 2, Heating
3, Emergency Heat, Cooling 2), K1 and K2 will be active.

b) ECM Blower — If the DXM2 is configured for an ECM
blower, OR an ECM blower is detected, the DXM2 will
directly control an ECM blower using selected or default
airflows for each operating mode. When operating an
ECM blower, the K1 relay becomes a loop pump relay
active anytime the compressor relay is active, and the K2
relay becomes a HWG pump relay.

c) Single Speed PSC Blower — If the DXM2 is configured
for a single speed PSC blower, the K1 relay will operate
as the blower relay, and the K2 relay becomes a HWG
pump relay.

d) Dual Stage PSC Blower — If the DXM2 is configured for
a dual stage PSC blower, the K1 relay will operate as a
blower enable relay, and the K2 relay will operate as a
blower speed relay. The dual stage PSC configuration
operates like the 2 Speed PSC, except the blower enable
relay is not de-activated when the blower speed relay is
switched.

e) No Blower — If the DXM2 is configured for no blower
(split system compressor sections), the K1 relay will
become a loop pump relay and the K2 relay will become
a HWG pump relay.

ECM Blower Operation — When the DXM2 is configured to
operate an ECM Blower, or an ECM Blower is connected to
the DXM2, the ECM blower will be directly controlled by the
DXM2, with advanced operating features including:

a) Airflow Settings — The DXM2 allows the target airflow for
each operating mode to be selected individually, within
the allowable operating range.

b) Soft Start Ramping — During the first 2 minutes of blower
operation during a heating or cooling demand, the ECM
blower will ramp up to the selected target airflow for
the current operating mode. For the first 30 seconds of
blower operation, the target airflow will be 50% of the
normal target airflow. For the next 90 seconds of blower
operation, the target airflow will be 75% of the normal
target airflow. For Constant Fan, Emergency Heat, and
Test Mode operation, the Soft Start Ramping profile is
bypassed, and the ECM immediately ramps up to the
normal target airflow.

c) Blower Off Delays — For ECM blower off delays, the
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target airflow will be adjusted to 50% of normal target
airflow before the beginning of the blower off delay.

Default Blower Operation — If the DXM2 configuration is
incorrect or incomplete with an ECM Blower connected,
the ECM blower will not operate; an ECM configuration
warning will be recognized while unit is in standby but

an airflow fault will be recognized if blower demand is
present. Once the heat pump family, unit size and blower
type are selected, the ECM blower will operate based on
the airflow parameters for the current configuration for a
compatible ECM blower of any power level.

Hot Water Generator Operation — When the DXM2 is
configured to operate a hot water generator pump, the pump
will be directly controlled by the K2 relay, based on the S3
dipswitch settings and the T5 (hot water temperature) and
T6 (compressor discharge temperature) inputs. Hot water
generator operating features include:

a) HWG operating setpoint selection (S3-3)

b) Temperature offset verification for efficient HWG
operation

¢) HWG test mode (S3-2)
Internal Flow Center [IFC] Operation — When the DXM2 is
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configured to operate the variable speed pump in the internal
flow controller, the pump will be directly controlled by the
DXM2. For controlling the variable speed pump, the DXM2
monitors the entering water temperature, leaving water
temperature, pump feedback signal, and the ambient pump
temperature. The pump is controlled in the following way:

a) Maintain the appropriate temperature difference across
the water coil (EWT-LWT for heating, LWT-EWT for
cooling).

b) Maintain the leaving water temperature below the
appropriate Maximum Heating LWT and above the
Minimum Cooling LWT limits.

¢) Limit the pump speed at elevated ambient operating
conditions to protect the internal flow controller.

Proportional Valve Operation — When the DXM2 is
configured to operate a proportional valve, the valve will

be directly controlled by the DXM2. For controlling the
proportional valve, the DXM2 monitors the entering water
temperature and leaving water temperature. The proportional
valve output will be eneergized 60 seconds before the
compressor relay to establish flow before the compressor
starts. The valve is controlled in the following way:

a) Maintain the appropriate temperature difference across

Table 4: Thermostat Inputs with resulting demands

Thermostat Operating Modes
Input® Output
Mode
0 G | vyt | vy2* | w |H/DH| RV | Fan | P 2&‘;5‘}9 AUX |Reheat

No Demand ON/OFF OFF OFF OFF OFF OFF ON/OFF OFF OFF OFF OFF OFF
Fan Only ON/OFF ON OFF OFF OFF OFF ON/OFF ON OFF OFF OFF OFF
Cooling 1st Stage ON ON ON OFF OFF OFF ON ON ON OFF OFF OFF
Cooling 2nd Stage ON ON ON ON OFF OFF ON ON ON ON OFF OFF
Cooling & Dehumidistat’ ON ON ON ON/OFF OFF ON ON ON ON ON/OFF OFF OFF
Dehumidistat Only ON/OFF OFF OFF OFF OFF ON ON ON ON ON OFF ON
Heating 1st Stage OFF ON ON OFF OFF OFF OFF ON ON OFF OFF OFF
Heating 2nd Stage OFF ON ON ON OFF OFF OFF ON ON ON OFF OFF
Heating 3rd Stage OFF ON ON ON ON OFF OFF ON ON ON ON OFF
Heating & Dehumidistat? OFF ON ON ON/OFF ON/OFF ON OFF ON ON ON/OFF ON/OFF OFF

"Cooling input takes priority over dehumidification input.

2DXM2 is programmed to ignore a dehumidification demand when the unit is in heating mode.
3 Above inputs assume DIP 1.3 is in the heat pump position, and DIP 1.4 is in the O position. When 1.3 is in the heat/cool position, Y1 & Y2 are
used for cooling inputs; W and O are used for heating inputs. When 1.4 is in the B position, the O column would be opposite logic.

4N/A for single stage units; Full load operation for dual capacity units.
5 ON/OFF = Either ON or OFF; H/C = Either Heating or Cooling.
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the water coil (EWT—-LWT for heating, LWT-EWT for
cooling).

b) Maintain the leaving water temperature below the
appropriate Maximum Heating LWT and above the
Minimum Cooling LWT limits.

SPECIAL DXM2 APPLICATION NOTES /
ACCESSORY RELAYS

Generally the following applications are based upon
configuring the accessory relays.

Cycle with Fan — If Accessory relay 1 is configured to “cycle
with fan”, Accessory relay 1 will be on any time the Fan
Enable relay, or ECM Blower is on.

Cycle with Compressor — If Accessory relay 2 is configured
to “cycle with compressor”, Accessory relay 2 will be on any
time the Compressor relay is on.

Digital Night Setback — If an Accessory relay is configured
for Digital NSB, the Accessory relay will be on any time the
NSB input is connected to Ground “C”.

Note: If there are no Accessory relays configured

for Digital NSB, and the DXM2 is not connected to

a communicating thermostat configured for night
setback, then the NSB and OVR inputs are automatically
configured for “mechanical” operation. See Mechanical
NSB operation below.

Note: Digital Night Setback feature requires a compatible
thermostat. Contact the manufacturer for information on
compatible thermostats.

Mechanical Night Setback — When the NSB input is
connected to Ground “C”, all thermostat inputs (G, Y1,

Y2, W, and O) are ignored. A thermostat setback Heating
call can then be connected to the OVR input. If the OVR
input becomes active, then the DXM2will enter NLL Staged
Heating Mode. NLL Staged Heating Mode would then provide
heating during the NSB period.

Water Valve/Slow Opening — If an Accessory relay is
configured for Water Valve/Slow Opening, the accessory
relay will be energized 60 seconds before the compressor
relay to establish flow before the compressor starts.

Outside Air Damper — If an Accessory relay is configured
for OAD, the Accessory relay will normally turn on any time
the Fan Enable relay is on. But, following a return from NSB
(NSB input no longer connected to Ground “C”) to Normal
Mode, the Accessory Relay will not turn on for 30 minutes
even if the Fan Enable Relay is on. After this 30-minute timer
expires, the Accessory Relay will turn on if the Fan Enable
Relay is on.

Humidifier — If Accessory relay 2 is configured for a
Humidifier, the Accessory relay will be on any time the H
input is active.

DXM?2 Controls

Hydronic Economizer — If Accessory relay 1 is configured to
be used as a hydronic economizer, normal cooling operation
will be modified.

If Accessory relay 1 is configured as a single stage hydronic
economizer, when a first stage cooling demand is present
and the H input is active, the accessory relay will be activated
instead of the compressor output. All other heat pump
operating modes will operate normally, and the accessory
relay will be off in all other operating modes.

If Accessory relay 1 is configured as a hydronic economizer
for both stages, when a first stage cooling demand is
present and the H input is active, the accessory relay will

be activated instead of the compressor output. When a
second stage cooling demand is present with the H input
active, the accessory relay will be activated in addition to the
compressor output. All other heat pump operating modes will
operate normally, and the accessory relay will be off in all
other operating modes.

Dedicated Dehumidification Mode Operation — A heat
pump equipped with the Dedicated Dehumidification Mode
can operate in three modes, cooling, cooling with condenser
water reheat (CWR), and heating. The cooling/heating
modes are like any of our other WSHP. The reversing

valve (“O” signal) is energized in cooling, along with the
compressor contactor(s) and the selected blower outputs.

In the Heating Mode the reversing valve is de-energized.
Almost any thermostat will activate the heat pump in heating
or cooling modes. The Reheat Mode requires either a
separate humidistat/dehumidistat or a thermostat that has an
integrated dehumidification function for activation. The DXM2
board may be configured to work with either a humidistat or
dehumidistat input to terminal “H” (DIP switch settings for
the DXM2 board are shown in table 2), or the manufacturer’s
communicating thermostat. Upon receiving the appropriate
“H” input or communicated signal, the DXM2 board will
activate the Cooling Mode a nd engage CWR. Table 5 shows
the relationship between thermostat input signals and unit
operation.

Units configured for Dedicated Dehumidification Mode opera-
tion use two additional fault sensors not present in other unit
configurations. The OVR input is used to monitor a Low Air
Coil Pressure switch, and the T4 input is used for a Leaving
Air Temperature sensor, used for low temperature detection.

Thermostat Inputs — Table 5 shows the resulting demand
from differing combinations of inputs.

Y1 - Y1 is the input for compressor stage 1 if DIP1.3 = on.
Y1 is the input for Cooling Stage 1 if DIP1.3 = off.

Y2 - Y2 is the input for compressor stage 2 if DIP1.3 = on.
Y2 is the input for Cooling Stage 2 if DIP1.3 = off.

W —If Y1 and Y2 are active and DIP1.3 = on, then W is the
input for Heating Stage 3. If Y1 and Y2 are not active and
DIP1.3 = on, then W is the input for Emergency Heat. If
DIP1.3 = off, then W is the input for Heating Stage 1.

O - O is the input for Reversing Valve Relay if DIP1.3 = on
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and DIP1.4 = on. O s the input for Heating Stage 2 if DIP1.3
= off. O is the input for “Heat Mode” if DIP1.3 = on and
DIP1.4 = off; this means that the thermostat outputs a “B” call
when in Heating Mode and does NOT have an “O” output.
The DXM2 Control will employ “Smart RV” control. This en-
sures that the RV will only switch positions if the thermostat
has called for a Heating/Cooling Mode change.

G — G is the input for Constant Fan Operation.

NSB and Override — NSB is the input for Night Setback
Mode. When Digital NSB is selected via the Accessory
Relays Dipswitch inputs and the NSB input is connected to
Ground “C”, then the appropriately configured Accessory
Relay is turned on to signal the digital thermostat to go to
Night Setback Setpoints. Stated differently, when configured
for Digital NSB Mode, the Accessory Relay directly tracks the
NSB input.

Note: Digital Night Setback feature requires a compatible
thermostat. Contact the manufacturer for information on
compatible thermostats.

When Digital NSB is NOT selected via the Accessory Relays
Dipswitch inputs and a communicating thermostat configured

Table 5: System Inputs with the resulting demand.

Table 5 describes demand changes with differing system input (ESD,
NSB, OVR) and DIP input settings. Resulting Demand #1 is derived
from Table 4.
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for night setback is not connected, when the NSB input is
connected to Ground “C”, then Y1, Y2, W, O, and G inputs
are ignored. During this time period, if OVR is momentarily
connected to 24VAC, then Y1, Y2, W, O, and G are once
again monitored for 2 hours. After the 2 hour override period,
the DXM2 reverts back to ignoring Y1, Y2, W1, O, and G,
assuming the NSB input is still connected to Ground “C”.
There will be a random start timer when coming back from
NSB Mode.

NOTE: For 3-phase applications, the power input for all
controls with daisy-chained “NSB” input signals must be
in-phase (i.e. control transformers across L1 & L2 with
same polarity) for each control to correctly recognize the
state of the “NSB” signal. If the power phasing cannot
be matched between units sharing the external signal, a
shared external signal can be used to control an added
relay that connects the “NSB and “C” terminals on each
control.

Note: The maximum number of DXM2 controls with
daisy-chained “NSB” terminals is 75. Also, the maximum
total wire resistance of the “NSB” wiring is 500 Ohms.

OVR - OVR is the input for Night Setback Override or Night
Low Limit Staged Heating input (NLL). When Digital NSB is
NOT selected via the Accessory Relays Dipswitch inputs and
a communicating thermostat configured for night setback is
not connected and NSB is connected to Ground “C”, then

“M” is momentary input
“X” is continuous input

Resulting Demand System Inputs Resulting
NSB Type Demand #2 Table 6: "H" input with resulting demand modes.
#1 (From Table 4) | ggp | NSB | OVR After ESD. NSB : S
(After ESD, NSB) Table 6 describes demand changes with “H” input and DIP 2.1-2.3,
X - - - ESD and 2.7 settings. Resulting Demand #2 is derived from Table 5.
Invalid Invalid . .
vel val Resulting Demand H Auto Dehum / F2 | Resulting Demand # 3 (After
All (Excluding Invalid) All (Excluding Invalid) #2 (From Table 5) DIP 2.7 DIP 2.1-2.3, 2.7 Logic)
All (Excluding Invalid) M All (Excluding Invalid)
Standby/OFF X Auto Dehum Mode Standby/OFF with Auto
C1,C2 X Invalid
OFF, F, H1, H2, or H3 X NLL Staged Heating Dehum enabled
EH X EH Standby/OFF X High Fan Mode F2
All (Excluding Invalid) - X Mechanical Standby/OFF F1 X Auto Dehum Mode F1 with Auto Dehum enabled
r;“" for 2 notur; tanfé F1 X High Fan Mode F2
’ i ) then revert to Stand-
All (Excluding Invalid) | - X M | Mechanical | e Eycluding cl X | Auto Dehum Mode C1 with fan destage
Invalid)
C1 X High Fan Mode *Cooling with High Fan
C1,C2 - X Mechanical Invalid
N - c2 X Auto Dehum Mode C2 with fan destage
OFF, F, H1, H2, or H3 Mechanical NLL Staged Heating
2 X High Fan M * li ith High F
EH _ X X Mechanical EH C igh Fan Mode Cooling wi igh Fan
Digital / H1 X Auto Dehum Mode H1
All (Excluding Invalid) - X 9 All (Excluding Invalid)
Comm H1 X High Fan Mode Heating with High Fan
. . Digital / . .
All (Excluding Invalid) - X M Comm All (Excluding Invalid) H2 X H2
iqi H3 X H3
c1,c2 - X X %g'r‘:r'n/ Invalid
EH X EH
OFF, F, H1, H2. or H3 X X Digital / NLL Staged Heati i i
. F. H1, H2. o - Comm aged Heating Invalid Invalid
EH R X X %igir:?r:n/ EH * = signifies that High Fan is locked on regardless of any Dehum demands
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if OVR is momentarily connected to 24VAC (minimum 1
second) then the OVR input is recognized as a Night Setback
Override signal and the DXM2Control reverts from Night
Setback and begins monitoring thermostat inputs for heating
and cooling calls for a 2 hour override period. If NSB is con-
nected to ground “C”, then if OVR is continuously connected
to 24VAC, then the OVR input is recognized as a call for NLL
Staged Heating and the control enters NLL Staged Heating.

Note: For Dedicated Dehumidification Mode units, the
OVR input is used to monitor a Low Air Coil Pressure
switch, and the normal functions of the OVR input are
not available.

ESD - ESD is the input for Emergency Shutdown Mode.
When the ESD input is connected to Ground “C”, all inputs
are ignored and all outputs are turned off. There will be a
random start timer when coming back from ESD.

NOTE: For 3-phase applications, the power input for all
controls with daisy-chained “ESD” input signals must be
in-phase (i.e. control transformers across L1 & L2 with
same polarity) for each control to correctly recognize the
state of the “ESD” signal. If the power phasing cannot
be matched between units sharing the external signal, a
shared external signal can be used to control an added
relay that connects the “ESD and “C” terminals on each
control.

H — The H input function is determined by the setting of
DIP2.7, assuming the control is not controlling an internal
flow center or an accessory relay is not configured for Dedi-
cated Dehumidification Mode or humidifier operation.

If DIP2.7 = on then the H input is defined as Automatic
Dehumidification Mode and is used as an “automatic” coun-
terpart to DIP1.5, meaning if H is connected to 24VAC then
the selected fan outputs will operate using dehumidification
speeds and airflow settings for cooling. If H is not connected
to 24VAC then the selected fan outputs will operate using
normal speeds and airflow settings for cooling.

If DIP2.7 = off then the H input is defined as High Speed Fan
input and is used as an input to call for High Speed Fan. If
the control is in normal operating modes such as Standby,
Cooling or Heating AND the H input is connected to 24VAC,
then the selected fan outputs will operate using high speed,
or high speed airflows (this operation is a high speed fan ver-
sion of the G input).

Note: Units with internal flow centers or accessory relays
configured for Dedicated Dehumidification Mode or
humidifier operation operate differently from the above
descriptions. For units with internal flow centers, the H
input will be used to monitor the ambient pump tem-
perature switch. For the Dedicated Dehumidification
Mode configuration, the H input is either a humidistat or
dehumidistat (see table 2) input to activate the Dedicated
Dehumidification operating mode. For the humidifier
configuration, the H input activates the humidifier output.
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Other Outputs

Electric Heat — Outputs EH1 and EH2 turn on whenever the
DXM2 Control is in the following modes: Heating Stage 3,
Emergency Heat, and Boilerless Operation.

Status LED — The Status LED is green. The Status LED indi-
cates the operating status of the DXM2 Control. See Table 4:
“LED and Alarm Relay Operation”.

Fault LED — The Fault LED is red. The Fault LED displays
the current operating status of the control, or flashes the cor-
responding code for the last fault that has occurred if the test
mode is active. If there is no fault in memory, then the Fault
LED will flash Code 1. If the Fault type is “Primary” (HP, LP,
LT1, LT2, or CO) then the Fault type will always be retained
in memory (Primary faults will overwrite Secondary faults). If
the Fault type is “Secondary” (Over/Under Voltage, UPS or
Swapped LT1/LT2) then the Fault type will only be retained if
there are no “Primary” faults in memory. The Secondary Fault
types will not “overwrite” the Primary fault memory. See Table
4: “LED and Alarm Relay Operation”.

Communications

The DXM2 has a single RS485 communications port that pro-
vides communication capabilities for communicating thermo-
stats or connecting with other communicating controls.

DXM2 SENSORS

Table 7: Replacement Thermistor LT1,
LT2 Part Numbers

Thermistor | Tube Lead Length (in.)
Type oD 36 48 96 192

3/8,
1o | 17B0005NOG N/A 17B0005N04 N/A

LT1 (Gray)
58, N/A N/A 17B0004NO1 N/A
7/8
3/8,
o N/A 17B0005N02 N/A 17B0005N05

LT2 (Violet)
57//88' N/A N/A N/A 17B0004N02
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Pressure Switches Table 9: Nominal resistance at
All pressure switches are designed to be normally closed various temperatures
during normal operating conditions, and to open upon fault.

Resistance Resistance
Temp (°C) | Temp (°F) Temp (°C) | Temp (°F)
- ; ; (kOhm) (kOhm)

Condensate Sgnspr The Condensate Sensor input will 73 00 8534 =3 370 299
fault upon sensing impedance less than 100,000 Ohms for 30 175 05 84.00 56 132.8 2.88
continuous seconds. The recommended design uses a single -16.9 1.5 81.38 57 134.6 2.77
. : : » : : -12 104 61.70 58 136.4 2.67
wire terminated ywth a.male 1/4” quick cpnnect located in the =T 22 55.40 = 1382 28
drain pan at desired trip level. Upon a high condensate level 10 14.0 55.30 60 140.0 2.49
the water will short between the air coil and the quick connect 2 152 i;gi 2; 1:;2 ;gg
producing a _reS|stancg Iess_ t_han.1 00,000 Ohms. Slpce 7 104 4705 63 1454 223
condensate is free of impurities, it has no conductivity. Only -6 212 44.61 64 147.2 2.16
the impurities from the drain pan and coil dust or dirt create 5 230 4232 65 149.0 2.08
h d t A d d . .th . t -4 24.8 40.15 66 150.8 2.01
the conductance. A second ground wire with appropriate 3 %66 3811 &7 1526 104
terminal to the drain pan can be used with the control to -2 284 36.18 68 154.4 1.88
replace the air coil ground path. The Condensate Sensor can 3 ggg g;g; sg 1225 13;
also essentially be any open contact that closes upon a fault 1 338 3103 7 1598 169
condition. 2 35.6 29.50 72 161.6 1.64
3 374 28.05 73 163.4 1.58
Thermistor Temperature Sensors — The thermistors used ‘; ng iggg ;g 1:?5 123
with the DXM2 are NTC (negative temperature coefficient) 6 128 2417 76 1688 143
type. Table 7 shows the replacement part numbers for the 7 446 23.02 77 170.6 1.39
LT1 and LT2 thermistors. The sensors have a 1% tolerance g ;‘22 gggg ;g ];i‘z‘ ]gg
and follow the characteristics shown in Table 8. Table 9 10 50.0 19.90 80 176.0 126
shows the nominal resistance at any given temperature and 1 51.8 18.97 81 177.8 1.22
: : . 12 53.6 18.09 82 179.6 1.18
ca}n.be used for field sgrwce reference. The sensor will use a 1 4 1726 83 814 114
minimum of 24 AWG wire. 14 572 16.46 84 183.2 1.10
15 59.0 15.71 85 185.0 1.07
16 60.8 15.00 86 186.8 1.04
17 62.6 14.32 87 188.6 1.01
= = = 18 64.4 13.68 88 190.4 0.97
Table 8: 1% Sensor Calibration Points 1o 662 307 89 To22 004
L N . 20 68.0 12.49 90 194.0 0.92
Minimum Maximum Nominal 21 69.8 11.94 91 195.8 0.89
Temp (°F) | Resistance | Resistance Resistance 22 71.6 11.42 92 197.6 0.86
23 734 10.92 93 199.4 0.84
(Ohm) (Ohm) (Ohm) 24 75.2 10.45 94 201.2 0.81
785 9523 9715 9619 25 77.0 10.00 95 203.0 0.79
26 78.8 9.57 96 204.8 0.76
775 9650 9843 9746 27 80.6 9.16 o7 206.6 0.74
28 82.4 8.78 98 208.4 0.72
76.5 10035 10236 10135 % 542 541 % 2102 0.70
75.5 10282 10489 10385 30 86.0 8.06 100 212.0 0.68
31 87.8 7.72 101 213.8 0.66
335 30975 31598 31285 32 89.6 7.40 102 215.6 0.64
33 914 7.10 103 2174 0.62
32,5 31871 32512 32190 2 932 531 104 192 060
315 32653 33310 32980 35 95.0 6.53 105 221.0 0.59
36 96.8 6.27 106 222.8 0.57
30.5 33728 34406 34065 37 98.6 6.01 107 2246 0.55
38 100.4 5.77 108 2264 0.54
15 80624 82244 81430 39 102.2 5.54 109 228.2 0.52
0.5 83327 85002 84160 40 104.0 5.33 110 230.0 0.51
41 105.8 5.12 111 231.8 0.50
0.0 84564 86264 85410 42 107.6 4.92 112 2336 0.48
43 109.4 4.72 113 2354 0.47
44 111.2 4.54 114 237.2 0.46
45 113.0 4.37 115 239.0 0.44
46 114.8 4.20 116 240.8 0.43
47 116.6 4.04 117 242.6 0.42
48 118.4 3.89 118 2444 0.41
49 120.2 3.74 119 246.2 0.40
50 122.0 3.60 120 248.0 0.39
51 123.8 3.47 121 249.8 0.38
52 125.6 3.34 122 251.6 0.37
53 1274 3.22 123 253.4 0.36

54 129.2 3.10
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DXM?2 Basic Troubleshooting Information/

General Troubleshooting

Basic DXM2 board troubleshooting in general is best
summarized as simply verifying inputs and outputs. After this
process has been verified, confidence in board operation

is confirmed and the trouble must be elsewhere. Below are
some general guidelines required for developing training
materials and procedures when applying the DXM2 Control.

DXM2 Field Inputs
All conventional inputs are 24VAC from the thermostat and
can be verified using a voltmeter between C and Y1, Y2, W,

O, and G.

Sensor Inputs

All sensor inputs are ‘paired wires’ connecting each
component with the board. Therefore continuity on pressure
switches can be checked at the board connector.

The thermistor resistance should be measured with the
connector removed so that only the impedance of the
thermistor is measured. If desired, this reading can be
compared to the chart shown in the thermistor section of this
manual based upon the actual temperature of the thermistor
clip. An ice bath can be used to check calibration of a
thermistor if needed.

DXM2 Outputs

The compressor relay is 24VAC and can be verified using a
voltmeter. The Alarm Relay can either be 24VAC as shipped
or dry contacts (measure continuity during fault) for use with
DDC by clipping the J4 jumper. Electric heat outputs are

24VDC and require a voltmeter set for DC to verify operation.

When troubleshooting, measure from 24VDC terminal to EH1
or EH2 terminals.

Test Mode

Test Mode can be entered for 20 minutes by pressing

the Test button. For Diagnostic ease at a conventional
thermostat, the Alarm Relay will also cycle during test mode.
The Alarm Relay will cycle on and off in sync with the Fault
LED to indicate a code representing the last fault, at the
thermostat. Test Mode can also be entered and exited by
cycling the G input, 3 times within 60 seconds.

Service & Application Notes

DXM2 Thermostat Details

Anticipation Leakage Current

Maximum leakage current for “Y1” is 50mA and for “W”
is 20mA. Triacs can be used if leakage current is less
than above. Thermostats with anticipators can be used if
anticipation current is less than that specified above.

Thermostat Signals
“Y17, “Y2”, “W”, “O”, and “G” have a 1 second
recognition time when being activated or being
removed.
“R” and “C” are from the transformer.
“AL1” and “AL2” originate from the Alarm Relay.
“A” is paralleled with the compressor output for use
with well water solenoid valves.

Safety Listing
The DXM2 Control is listed under UL 873, and is CE listed
under IEC 60730.
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Configuration and Advanced Troubleshooting Information

General

To properly configure and troubleshoot advanced control
features, and to aid in troubleshooting basic control features,
a communicating thermostat or diagnostic tool with similar
capabilities should be used.

System Configuration

All factory installed DXM2 controls have their basic
configuration parameters set as part of the factory
manufacturing and test process. The System Configuration
option under the communicating thermostat Installer menu
provides the installer with the ability to adjust ECM target
airflows for each operating mode, set control options, setup
the loop configuration and parameters, and configure field
replacement controls.

Note: A communicating thermostat or a Configuration /
Diagnostic tool must be used to perform the configura-
tions described below. There is no other method to

configure these settings.

Airflow Selection — The Airflow Selection menu allows the
installer to adjust the ECM target airflow for each control
operating mode, as well as independently set the heating and
cooling blower off delays.

ECM Airflows — Independent airflow selections may be
made for each stage of heating operation, each stage of
cooling operation with and without dehumidification, as
well as constant fan operation. The DXM2 control has set
minimum and maximum airflow limits for each operating
mode, based on the unit configuration that may not be
changed.

Non-ECM Configuration — If the DXM2 is not configured
to control an ECM blower, the airflow selections will not be
available on the Airflow Selection menu.

Heating / Cooling Off Delays — The heating and cooling
mode blower off delay times may be independently adjusted
by the user. Each delay time may be set between 0 and 255
seconds.

Option Selection — The Option Selection menu allows the
installer to set selected control options.

LT2 Setpoint — The LT2 setpoint should be set to ANTI-
FREEZE ONLY when the unit is configured as a water-to-
water unit with anti—freeze in the load side loop. For ALL
other unit configurations, the LT2 setpoint should be set to
WATER.

Motorized Valve — The Motorized Valve option should be set
to ON when a motorized water valve with end switch wired to
the DXM2 Y1 is used with a communicating thermostat. For
all other system configurations, the Motorized Valve option
should be set to OFF.

Unit Configuration — Selections under the Unit Configuration
menu are normally set at the factory as a normal part of

the manufacturing and test process. This menu allows the
configuration to be modified for special applications, or to
configure field replacement controls. The Unit Configuration
menu provides the ability to select the Heat Pump Family,
Unit Size, Blower Type, and Loop Type. The Heat Pump
Family, Unit Size, and Blower Type are needed to properly
operate any particular unit configuration, especially those
with ECM blowers.

Heat Pump Family — When replacing a control in the field,
the Heat Pump Family value must be set for proper blower
and loop operation. The valid unit family values are available
for the user to scroll through to select the proper value.

Heat Pump Size — When replacing a control in the field,

the Heat Pump Size value must be set for proper blower
operation. After a Heat Pump Family has been selected, the
valid Heat Pump Size values will be available for the user to
scroll through to select the proper value.

Blower Type — When replacing a control in the field, the
Blower Type value must be set for proper operation. The
valid Blower Type values will be available for the user to
scroll through to select the appropriate value from No Blower,
ECM Blower, or PSC configurations.

Loop Configuration — When replacing a control in

the field, the Loop Configuration value must be set for
proper operation. The valid Loop Configuration values

will be available for the user to scroll through to select the
appropriate value from VS PUMP, MOD VALVE, or OTHER.

Loop Configuration — The Loop Configuration menu allows
the installer to set the operating parameters for either an
internal flow center, or a proportional water valve, depending
on the unit configuration.

Heating Delta T — The Heating Delta T option allows the
target delta T (EWT — LWT) value selection for operating in
the heating mode. The DXM2 control has set minimum and
maximum delta T limits that may not be changed.

Cooling Delta T — The Cooling Delta T option allows the
target delta T (LWT — EWT) value selection for operating in
the cooling mode. The DXM2 control has set minimum and
maximum delta T limits that may not be changed.

Service Mode

The Service Mode provides the installer with several
functions for troubleshooting, including Manual Operation,
Control Diagnostics, Control Configuration, and Fault History.

Manual Operation — The Manual Operation mode allows the
installer to bypass normal thermostat timings and operating
modes, to directly activate the thermostat inputs to the DXM2,
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Configuration and Advanced Troubleshooting Information

activate the DXM2 Test mode, and directly control the ECM
blower, internal flow center, and proportional valve.

Control Diagnostics — The Control Diagnostics menus allow
the installer to see the current status of all DXM2 control
switch inputs, values of all temperature sensor inputs, control
voltage, ECM blower, internal flow center, and proportional
valve operating status and parameters.

Dipswitch Configuration — The Dipswitch Configuration
menus allow the installer to easily see the current DXM2
control configuration.

Fault History — In addition to the fault code, the DXM2
stores the status of all control inputs and outputs when a fault
condition is detected. The fault history covering the last five
lockout conditions is stored and may be retrieved from the
DXM2. After a specific fault in the fault history is selected,

the operating mode and time when the fault occurred are
displayed, with options to select specific control status values
when the lockout occurred.

Fault Temp Conditions — This option displays the DXM2
temperature and voltage values when the lockout occurred.

Fault Flow Conditions — This option displays the DXM2
ECM blower, pump, and valve operating parameters when
the lockout occurred.

Fault I/0 Conditions — This option displays the status of
the DXM2 physical and communicated inputs and the relay
outputs when the lockout occurred.

Fault Configuration Conditions — This option displays
the status of the DXM2 option selections when the lockout
occurred.

Fault Possible Causes — This option displays a list of
potential causes of the stored fault.

Clear Fault History — The Clear Fault History option allows
the fault history stored in the non-volatile memory of the
DXM2 to be cleared.

DXM2 Master/Slave Addressing

Multiple DXM2 controls may be controlled from a single
communicating thermostat; up to 15 controls may be
controlled from the same thermostat.

When configuring multiple units for control by the same
thermostat, before applying power:

1) Connect the thermostat to each DMX2 control normally,
using the A+ & B- connections (daisy chain wiring so all
DMX2 controls share the communication port).

2) Next, insure that DIP switch S3-1 is in the ON position for
only the master DMX2, and S3-1 in the OFF position for
all slave DMX2 controls.

3) Apply power to the master unit and one (1) of the un-
addressed slave units that is to be controlled by the same
thermostat.

4) After applying unit power, press and hold the TEST button
on the DMX2 control of the slave unit. After several
seconds, the Fault and Status LEDs will begin to flash,
and the TEST button may be released. When both
LEDs are flashing rapidly, the slave has been assigned
an address and will be controlled by the same thermostat
demand messages as the master DMX2 control.

5) Repeat steps 3 and 4 for each additional unit to be added
to the system (the master DMX2 unit and addressed
slaves should remain powered).

NOTE: Each slave DMX2 control must be configured
BEFORE connecting to the master, since only the master
DMX2 can be accessed from the installer menu. However,
the thermostat will allow the user to view diagnostic
values and fault history from all addressed controls by
selecting the serial number of the unit from the menu.
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Troubleshooting Chart

Use the following troubleshooting flow chart to find appropriate troubleshooting strategies on the following pages
for the DXM2 control and most water source heat pump applications.

(Start) DXMZ2 Functional

Di it
attle(:nl:)rt“to No »| Check main power
start? (see power problems)
‘ Yes
Did unit Yes
s M
start-up?
o I J I I
See "Unit . I
<hort Yes Unit short See HP LPS/E(e)C See LT1 Replace
N ?
cycles" cycles? Fault Fault Fault DXM2
‘ No y
" See See Over/
See 'Only | Jos | Only fan 1 SeeLT2 | Icondensate Under
fan runs runs? Fault Fault Voltage
‘ No
See "Only | yes Only
comp - compressor
runs" runs?
§ No
Did unit lockout | vgg
after a period of
operation?
§ No
See "Does | N Does unit
not operate |« operate in
in clg" cooling?
‘ Yes

Unit is OK!
"See Performance
Troubleshooting" for
further help
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ith Internal Flow Controller - 96BO005N60

lagram w

D

DXM2 Wiring

H/V 018-072 208-230/60/1 DXM2, ECM, HWG, IFC, RESIDENTIAL

TN

19-0026

AT

01/18/19

LEGEND

Factory Low voltag
——— Factory Line Voltage W
———— Field Low voliage W

L Growd

ox High Pressure

X{ o
oxe LowPressr

<< Mate-N-Lock

*  Optiona
—JC- OverLoap

o4Fo Relay contacts - N.C
oo Relay contacts - N.O.

Q Relay / Contactor C

ing
ing

NOTES:
Compressor and Blower Motor thermally protected internally.

. All wiring to the unit must comply with NEC and local codes
low voltage wiring shall be Class 2 or equivalent

Transformer wiring is voltage sensitive. Use layout corresponding to the

unit voltage. For 208 230V Transformer will be connected for 230V operation. For

208V operation, disconnect BLK lead at Transf (230V) and attach Transf (208).

4. LT1 ﬂ_.cinm» low temperature protection for WATER. When using ANTI-FREEZE
solutions, cut JW3 jumper.

Typical heat pump thermostat wiring shown. Refer to thermostat IOM for
wiring to the unit. T-Stat wiring must be "Class 1" and voltage rating equal to or
greater than unit supply voltage.

6.24V Alarm signal shown. For Dry Alarm contact between ALL & AL2, cut JW1

L Tr
to

ECMI. For ECM Blower Motor air flow adjustment and diagnostic information refer to

EHI1

HWC

PM:!
PM!

r CXM/DXM Gen2 or JW4 DXM.

nsformer Secondary Ground via CXM DXM board standoffs and screws
Control Box.

10M.
. For auxiliary staging options, consult AG series electric heat inst:

ation manual

31. HWG and Heat Exchanger Pump only in models with Hot Water Generator
option factory default temperature setting is 125° F, for 150° F setting
Anti-Scald Valve must be used. See unit IOM for instruction:

P1. For Variable Speed pump control and diagnostic information refer to unit IOM.

P2. For Variable Speed pump option, place jumper on PWM pins.

* DRAWING NO. [REV

96B0005SN60

BM  Blower Motor
BMC  Blower Motor Capacitor

mpressor Contractor
€O Condensate Overflow Sei

ES  EndSwitch
ing Water Temp Se
sor. low

mp protecti

FSS  Fan Speed Switch

High Pressure §

MOD  Modulating Water Valve
MS  Manual Starter

MSC  Multi Splice Connector
MWV M
PB Power Tem
b

TRANS Transformer
TS Terminal Strip

DTS Discharge Temperature Switch

nsor

water co

FP2 Sensor, low temp protection, ir coil

igh Pump Ambient Temp Switch

UMT  Unit Mounted Thermostat

BLK BLK
rTioAL
rEnAL
e
YEL
SEE Tl COMPRESSOR
B-& RED CAP
C NOTE HWGI o
—
T-STAT i
ATC32U01*
SEE NOTE 5 B o
|
> ot cc
L BLK/BRN
T-STAT ,_
ATP32U03* [e]
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SEE NOTE 5 BLK WHT/BLU &
2] SEE NOTE BM ECMI 1 _
‘M RED o
[—YEL: YEL- ECM J '
ouT| {—WHT- WHT- MOTOR
oo GRN Gy '
MicropRocessor ml !
SEE NOTE ¢ ron O — - _
DRY CoNTACT i FE : _
FOR Aarn faur sTaTs s [ <1 mtvp— i (XS : ' .
oo SEE S <1 —n * Optional for Factory-Installed MWV/MOD only SEE _%mwﬁm '
PACKAGE NOTE & 2 B vio @:N P2 hpws Conductors Only _
OFF ON [ spit- vio N HP g wirout Unit Power Supply '
[N <t m— up QT REP—OZOegen 208-230,60/1 [
. - 1
7 )i RED _ _
ore on '
o o L
L et o Foifon N
mwmmmm;mw.;afi . oo - # - —WHT
vt N vl
b :
COMPRESSOR _
BLU——0
SECOND STAGE [~ V™° 51 REFER TO 1.0.M OR 99D2007N01 FOR DIP SWITCH SETTINGS < W@ _
SOLENOID BL——, o YEL '
o
_ '
b
I
'

THERMISTOR FOR HWG OPTION ONLY

SEE NOTE PMP |

ey |

BLK/BRN

REFER TO "AG" AUXILIARY
ELECTRIC HEAT WIRE DIAGRAM
FOR WIRING SCHEMATIC

SEE NOTE EHI
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This diagram includes typical wiring details but is not applicable to all units. For specific unit wiring, refer to the diagram or the
units’ control panel.
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DXM2 Wiring Diagram Non vFlow™ - 96BO0O05N56

(FIELD SUPPLIED WIRING)

TITE mN TATE BRAVING 1o v
H/V 024-060 208-230/60/1 DXM2, ECM, HWG, RESIDENTIAL 12-0588 12/6/12 96B0005N56| E
LEcend — AL AL ReLaY ConTacts TP Fion PressuRe SwiTor
Q Retay / ConTacroR Con | OO CIRCUIT BREAKER BM  BLower Motor HPWS  HIGH PRESSURE WATER SWiTcH CONTROL Box LAYOUT
FACTORY Low VoLTAGE WiRG oA o Souenan Cou CRC  ConpressoR Ruv CapaciTor | HWG  HoT WATER GeneraTor
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e Cprown e e s |+ oo, T e sevon S
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Functional Troubleshooting

A CAUTION! A

CAUTION! Do not restart units
without inspection and remedy
of faulting condition. Equipment
damage may occur.

IOM - DXM2 Controls

Fault Htg | Clg | Possible Cause Solution
Check Line Voltage circuit breaker and disconnect
Main Power Problems Check for line voltage between L1 and L2 on the contactor
X X | Green status LED off Check for 24VAC between R and C on DXM
Check primary/secondary voltage on transformer
X Reduced or no water flow Check pump operation or valve operation/setting
in cooling Check water flow adjust to proper flow rate
X
Water ‘temperature out of range Bring water temp within design parameters
in cooling
Check for dirty air filter and clean or replace
HP Fault - Code 2 Reduced or no air flow Check fan motor operation and airflow restrictions
High Pressure X in heating Dirty air coil- construction dust etc.
Too high of external static. Check static vs blower table
X Airtfamperature out of range in Bring return air temp within design parameters
heating
X X Overcharged with refrigerant t(;r;;:k superheat/subcooling vs typical operating condition
X X Bad HP switch Check switch continuity and operation - Replace
X Frozen water heat exchanger Thaw heat exchanger
X X Bad HPWS Switch Replace HPWS Switch
X X Insufficient charge Check for refrigerant leaks
LP/LOC Fault - Code 3 Compressor pump down at
Low Pressure/Loss of Charge | X start-F\’Jp pump Check charge and start-up water flow
Check pump operation or water valve operation/setting
X _Reduc_ed or no water flow Plugged strainer or filter - clean or replace
in heating -
LT1 Fault - Code 4 Check water flow adjust to proper flow rate
Water Low Temperature X Inadequate anti-freeze level Check antifreeze density with hydrometer
X :g&;os::lgx)temperature setting Clip LT1 jumper for antifreeze (10°F) use
Water temperature out of range [Bring water temp within design parameters
X X Bad thermistor Check temp and impedance correlation per chart
Reduced i Check for dirty air filter and clean or replace
X e UCF ornoair flow Check fan motor operation and airflow restrictions
in cooling Too high of external static - check static vs blower table
LT2 Fault - Gode 5 x| Air temperature out of range Toolmuch cold vent air - bring entering air temp within
. design parameters
Low Air Temperature
X gofir:s:rl‘lg:'v:)temperature setting Normal airside applications will require 30°F only
X X Bad thermistor Check temp and impedance correlation per chart
X X Blocked drain Check for blockage and clean drain
X X Improper trap Check trap dimensions and location ahead of vent
Check for piping slope away from unit
X | Poor drainage Check slope of unit toward outlet
C_ondensate Fault - Code 6 Poor venting - check vent location
High Condensate Level X | Moisture on sensor Check for moisture shorting to air coil
X X Plugged air filter Replace air filter
. . Find and eliminate restriction - increase return duct
X X Restricted return air flow and/or grille size
Check power supply and 24VAC voltage before and during
operation
X X Under voltage Check power suppl wirg size _
Over/Under Voltage - Code 7 gheck compcr;essor starting. fNeecl hardfstart kit?
i heck 24VAC and unit transformer tap for correct power
(Auto Resetting) Supply voltage P p
Check power supply voltage and 24VAC before and during
operation.
X X Over voltage
Check 24VAC and unit transformer tap for correct power
supply voltage
Unit Performance X Heating Mode LT2>125°F Check for poor air flow or overcharged unit
{ - ling M LT1>125°F OR
Sentinel - Code 8 X Cooling o ode >125°F O Check for poor water flow, or air flow
LT2< 40°F
Unit Performance Test/ . X
Swapped Thermistor - X X LT1 and LT2 swapped Reverse position of thermistors
Code 9
X X Blower does not operate Check blower line voltage
Check blower low voltage wiring
ECM Fault - Code 10 Blower operating with incorrect § Wrong unit size selection
airflow " " -
Wrong unit family selection
Wrong motor size
Incorrect blower selection
X Reduced i flow i i Check for dirty air filter and clean or replace
Low Air Coil Pressure Fault Of,u?e 1 orno ar OW "T ©00!ING FGheck fan motor operation and airflow restrictions
(Dedicated Dehumidification Dedicated Dehumidification Mode 766 high of external static - check static vs blower table
Mode) - Code 11 Too much cold vent air - bring entering air temp within
Air temperature out of range design parameters
Bad pressure switch Check switch continuity and operation - replace
Low Air Coil Temperature X Reduced airflow in cooling, Check for dirty air filter and clean or replace

Fault - (Dedicated
Dehumidification Mode -
Code 12

Dédicated Dehumidification Mode, or
constant fan

Air temperature out of range

Check fan motor operation and airflow restrictions

Too high of external static - check static vs blower table

Too much cold vent air - bring entering air temp within
design parameters

Bad thermistor

Check temp and impedance correlation per chart




IOM - DXM2 Controls

Functional Troubleshooting (cont.)

-_— —
Fault Htg | Cig |Possible Cause Solution
IFC Fault - Code 13 X X No pump output signal Check DC voltage between A02 and GND - should be
Internal Flow between 0.5 and 10 VDC with pump active
Controller Fault Low pump voltage Check line voltage to the pump
No pump feedback signal Check DC voltage between T1 and GND. Voltage should
be between 3 and 4 VDC with pump OFF, and between
0 and 2 VDC with the pump ON
Bad pump RPM sensor Replace pump if the line voltage and control signals are
present at the pump, and the pump does not operate
ESD - ERV Fault (DXM Only) ERV unit has fault .
Green Status LED - Code 3 X X (Rooftop units only) Troubleshoot ERV unit fault
X X No compressor operation See 'Only Fan Operates'
No Fault Code Shown X X Compressor overload Check and replace if necessary
X X Control board Reset power and check operation
X X Dirty air filter Check and clean air filter
X X Unit in'Test Mode' Reset power or wait 20 minutes for auto exit
Unit Short Cycles X x N unit selection Unit may be oversized for space - check sizing for actual
load of space
X X Compressor overload Check and replace if necessary
X X | Thermostat position Insure thermostat set for heating or cooling operation
X X Unit locked out Check for lockout codes - reset power
Only Fan Runs X X || Compressor overload Check compressor overload - replace if necessary
. Check thermostat wiring at DXM2 - put in Test Mode and
X X J Thermostat wiring

jumper Y1 and R to give call for compressor
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Performance Troubleshooting

Modulating Valve
Troubleshooting

Symptom Htg [ Clg | Possible Cause Solution
X X | Dirty filter Replace or clean
Check for dirty air filter and clean or replace
Reduced or no air flow - - —
X in heatin Check fan motor operation and airflow restrictions
9 Too high of external static - check static vs blower table
Reduced ir fl Check for dirty air filter and clean or replace
X 1. e uclg ornoairflow Check fan motor operation and airflow restrictions
in cooling Too high of external static - check static vs blower table
. ) Check supply and return air temperatures at the unit and at
Insufficient Capacity/ X X | Leaky duct work distant duct registers if significantly different, duct leaks
Not Cooling or Heating are present
Properly X X __JLow refrigerant charge Check superheat and subcooling per chart
X X __]Restricted metering device Check superheat and subcooling per chart - replace
X | Defective reversing valve Perform RV touch test
X X ] Thermostat improperly located Check location and for air drafts behind stat
. . Recheck loads & sizing check sensible cooling load and
X JUnit undersized N
heat pump capacity
X X |Scaling in water heat exchanger | Perform Scaling check and clean if necessary
X X ]Inlet water too hot or cold Check load, loop sizing, loop backfill, ground moisture
Check for dirty air filter and clean or replace
Reduced or no air flow Check fan motor operation and airflow restrictions
X in heating . . .
Too high of external static - check static vs blower table
X | Reduced or no water flow Check pump operation or valve operation/setting
. in cooling Check water flow adjust to proper flow rate
High Head Pressure X ]Inlet water too hot Check load, loop sizing, loop backfill, ground moisture
X ﬁlr tg'emperature out of range in Bring return air temp within design parameters
eating
X __]Scaling in water heat exchanger |} Perform Scaling check and clean if necessary
X X__JUnit over charged Check superheat and subcooling - reweigh in charge
X X | Non-condensables insystem Vacuum system and reweigh in charge
X X ] Restricted metering device Check superheat and subcooling per chart - replace
Reduced water flow Check pump operation or water valve operation/setting
X in heating Plugged strainer or filter - clean or replace
Check water flow adjust to proper flow rate
X Water temperature out of range | Bring water temp within design parameters
Low Suction Pressure . Check for dirty air filter and clean or replace
X Beduclgd air flow Check fan motor operation and airflow restrictions
in cooling Too high of external static - check static vs blower table
X | Air temperature out of range Toolmuch cold vent air - bring entering air temp within
design parameters
X X |Insufficient charge Check for refrigerant leaks
Low Dischage Air Too high of air flow Check fan motor speed selection and airflow chart
VeI () Poor performance See “Insufficient Capacity”
Too high of air flow Check fan motor speed selection and airflow chart
High Humidity . ) Recheck loads & sizing check sensible cooling load and
Unit oversized )
heat pump capacity
X X [Thermostat wiring Check‘G wiring at heat pump. Jumper G and R for fan
operation.
Jumper G and R for fan operation. Check for Line voltage
X X JFan motor relay across blower relay contacts.
Only Compressor Runs Check fan power enable relay operation (if present)
X X JFan motor Check for line voltage at motor. Check capacitor
» Check thermostat wiring at or DXM2. Put in Test Mode
X X JThermostat wiring and then jumper Y1 and W1 to R to give call for fan,
compressor and electric heat.
Set for cooling demand and check 24VAC on RV coil.
. If RV is stuck, run high pressure up by reducing water flow
. . 5 X JR Val h - " )
Unit Doesn't Operate in oversing Valve and while operating engage and disengage RV coil voltage
Cooling to push valve.
Thermostat setup For DXM2 check for “O” RV setup not “B”.
B Check O wiring at heat pump. DXM2 requires call for
Thermostat wiring compressor to get RV coil “Click.”
Improper output setting Verify the AO-2 jumper is in the 0-10V position
X X [[No valve output signal Check DC voltage between AO2 and GND. Should be O

when valve is off and between 3.3v and 10v when valve
is on.

No valve operation

Check voltage to the valve

Replace valve if voltage and control signals are present at
the valve and it does not operate

IOM - DXM2 Controls
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Due to ongoing product improvements, specifications and dimensions are
subject to change and correction without notice or incurring obligations. Determining the
application and suitability for use of any product is the responsibility of the installer.
Additionally, the installer is responsible for verifying dimensional data on the actual product
prior to beginning any installation preparations.

Incentive and rebate programs have precise requirements as to product performance
and certification. All products meet applicable regulations in effect on date of manufacture;
however, certifications are not necessarily granted for the life of a product.
Therefore, it is the responsibility of the applicant to determine whether a specific
model qualifies for these incentive/rebate programs.
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