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CXM Electronic Controls Features Comparison
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CXM Electronic Heat Pump Control

CXM Overview

The CEM electronic control is a microprocessor basad
heat pump controller that is simple to use, yet provides
all the necassary features to improve the operation and
safety of water source heat pumps.

CXM Controller Part Number:
17BOO0TNDS CXM Controd Board

General Operating Parameters

The following are general operating parameters for the

XM control:

» Operating Envirorement; -40°F to 1/6°F and up to 95%
relative humidity, non-concensing.

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

Power Requirements:

« CXM only power draw -

o Mormally 5 VA draw al 24VAC,

» Maximum 9 VA draw at 24VAC,

= A dedicated 24VAC, 50-60Hz, 1Ph, A0VA transformer
minimurm 15 required tor typical WSHP apphcation.

Relay Contact Ratings

The following relays are mounted on the CXM contral;
» Compressor Relay: 10VA at 24VAC,

« Alarm Relay: 28YA at 24VAC.

Grounding

The cantrol board is groundaed through two of the
metal stancoffs,

Field connection ratings for the CXM contral:

A terminal; 200A at 24VAC,

Product Specification Features

+ Anti-short cycle protection

+ High and low pressure cutouts

+ Water coil low temperature cut-out
+ AJr coil low temperature cut-out

+ Random start

+ Unit Performance Sentinal

« Owerfunder voltage protection

= Diagnostic LED

+ Reset lockout at unit or disconnect
+ Intelligent resat

» Condensate overflow sensor

+ lest Mode

+ Llectric heat outputs

+ Accessory water valve connection
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CXM Physical Dimensions & Layout
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CXM Controls

Field Selectable Inputs

Test Mode - Test Mode allows the service personnel to
check the operation of the contral ina timely manner. By
momentarily shorting the Lest terminals, the CxXM contral
anters a 20 minute Test Mode period inwhich all ime
clelays are sped up 15 times, Upon entering Test Mode,
the Status LED will flash a code representing the last
fault. For diagnostic ease at the thermostat. the Alarm
Relay will also cycle during Test Mode. The Alarm Relay
will cycle on and off similar to the status LED to indicate a
code represanting the last fault, at the thermostat.

Mote: Code 1 indicates thera is no fault in memory;
stated differently, the control has not faulted since
the last power-down 1o power-up sequeance.

Test Made can be exited by shorting the test terminals
for 3 seconds, Test Mode can also be antered and exitad
by cycling the G input, 3 times within a 60 second time
period,

During Test Mode, the control monitors to see il the LT
and LT2 thermistars arg in the appropriate place. I the
control is in Test Mode, the control will lockout with Codes
9 after 30 seconds if:

the compressor is Onin Cooling Made and the LT1
sensor is colder than the LT2 sensor, or,

the compressor is On in Heating Mada and the LT2
sensof is colder than the LT1 sensor.

Table 1: LED & Alarm Relay Operations

Description of Gperation LED Alarm
Normal Maode oM Open
Normal Mode WUPS Warning on i e e
CEM Is non-funciional QFF Open
Fault Retry Show Flash Open
Lockout Fesd Flash Closed
OverlUnder Voltage Shuldown | Slow Flash Opn 'ﬂ‘::;::" %
Test Mode - No Fault in Memory | Flasning Coge 1 Cyeling Cace 1
Test Mode - HP Fault in Memory | Flashing Code 2 Cyeling Code 2
Test Mode - LP Faull in Memory | Flashing Cods 3 Cycling Code 3
Test Mode - LT1 Fault In Memory | Flasning Code 4 Cyeling Code 4
| Test Mode - LT2 Fault in Memory | Flashing Coge 5 Cyeling Code 5
Test Mode - €0 Fault in Memory | Flashing Code & Cyeling Code &
“;':nﬂumh“. h"" umulungr Flashing Code T Cycling Code T
| TestMode - UPS In Memory | Flashing Cods & Cycling Coce &
Test Mode - Bwapped Thermistor | Flashing Code 9 Cycling Code 9

‘ip-m:lal MNotes and Examples:
Slowe Flash = 1 flash every 2 seconds
Fast Flash = 2 flashes every 1 second
Flash code 2 = 2 quick flashes, 10 sec. pauss,
2 quick flashes, 10 sec. pause, etc.
Cn pulse 1/3 sec.; off pulse 1/3 sec.

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

MNote: In the following field configuration options,
Jjumper wires should be clipped ONLY when power is
removed from the CXM control.

Water Coil Low Temperature Cut-Out Limit Setting -
Jumper 3 (JW3-LT1 Low Temp) provides field selection of
temperature limit satting for 117 to be 30°F or 10°F.

Mot Clipped = 30°F, Clipped = 10°F.

Air Coil Low Temperature Cut-Out Limit Setting -
Jumper 2 (JWZ2-LT2 Low Temp) provides field selection of
temperature limit satting for LT2 to be 30°F or 10°F,

Mot Clipped = 30°F. Clipped = 10°F.

Alarm Relay Setting - Jumper T (JW7-ALZ Dry) provides
leld selection of Alarm Relay lerminal ALZ 10 be
Jumpered to 24VAC or to be dry [no connection).

Mot Clipped = AL? connected to R, Clipped = AL? dry
cortacts (no connection).

DIF Switches

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

DIF Switch 1: Unit Parformance Sentinel Disable -
provides field selection to disable the LIPS feature,
On = Fnabled. OF = Disabled.

DIP Switch 2: Stage 2 Selection - provides selection of
whether the compressor has an on delay. If set to stage
2, the compressor will have a 3 second delay before
encrgizing. Also, if set for stage 2, the Alarm Relay will
MNOT cycle during Test Mode.

On = Stage 1, Off = Stage 2

DIF Switch 3: - Mot Used.

DIP Switch 4: DDC Output at EH2 - provides selection
for DDC oparation, If set to DOC Output at EHZ, the EH2
terminal will continuously output the last fault code of the
controller, If sat to EHZ Mormal, then the EHZ2 will operate
as standard eledtric heat output,

On = EH2 Mormal, Off = DDC Output at EH2.



MNOTE: Some CXM contrals only have a 2 position DIP
switch package. If this is the case, then this option can
be selected by clipping the jumper which is in position
4 of 5\W1:

Jumper nat clipped = EH2 Normal, Jumper clippad
DOC Output at EHZ,

DIP Switch 5: Factory Setting - Marmal position is O,
Da not change selection unless instructed 1o do so by
the I actory.

Safety Features

The following safety features are provided to protect
the compressaor, heat exchangers, wiring and other
componants from damage caused by oparation outsice
of design conditions,

Anti-Short Cycle Protection - | he contral features a b
mirute anti-short cycle protection for the compressor,
MNote: The 5 minute anti-short cycle also occurs at
power up.

Random Start - The control features a 5-80 second
ranclom start Lpon power up.,

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

Fault Retry - In Fault Retry Maode, the Status LED begins
slow flashing to signal that the control is trying to recover
from a fault input. The CXM contrel will stage off the
outputs and then "try again” to satisfy the thermostat ™Y"
input call. Once the thermastat iNput calls are satisflad,
Lhie control will continue on as il no fault occumed. IF 3
consecutive faults ocour withaout satisiynng the thermostat
Y input call, then the control will go into Lockout Mode,
The last fault causing the lockout will be stored in memeory
and can be viewed by going into Test Mode,

MNote: LT1 and LT2 faults are factory set for for one
try, so there will be no "retries” for LT1 and LT2 faults.
The control will only try one time for these faults,

Lockout - In Lockout Mode, the Status LEL will begin fast
Mashing. The compressor relay is rned off immeadiately.
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A CAUTION! A

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

Lockour Maode can be soft résat via the thermaostat ™Y
inpt o can be hard resst via the disconnect. The last fault
CALEING the lockout will be stored inmemory and can ba
viewied by going into Test Maode.

Lockout with Emergency Heat - While in Lackout Mok,
if W becomes active, then Emergency Heat Mode will
OCEL.

High Pressure Switch - When the high pressure switch
opens due 1o high refrigerant pressures, the compressor
relay is de-energized immediately since the high pressure
switch is in serias with the comprassor contactor coil. Tha
High Pressure Fault recognition is immecdiate as well.

High Pressure Lockout Code = 2
Example: 2 quick flashes, 10 sec. pause, 2 quick flashas,
10 sec. pause, etc.

Low Pressure Switch - The low pressure switch must be
open and remain open for 30 comtinuous seconds during
OMN cycle to be recognized as a Low Pressure fault. If

the low pressure switch is open for 30 seconds prior to
conmpressor power up it will be considered a low
pressure {1oss of charge) fault, The low prassure switch
input is bypassad for the initial 120 seconds of a
COMPressor run cycle.

Low Pressure Lockout Code = 3

Water Coil Low Temperature Cut-Out Limit (LT} - The
control will recognize an LT fault, during a compressor
run cycle if;

a) the thermistor temperature is below the selected low
temperature protection imit setting, and,

b} the thermistor lemparature is rising (getling warmer)
at a rate LESS than 2°F per 30 second ime pericd,
The LT1 inpat is bypassed lor the initial 120 seconds
of 8 compressor mn cycle,

LTT Lockout Code = 4
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Air Coil Low Temperature Cut-Out Limit (LT2) - The

control will recognize an LT2 fault, during a compressor

run cycle if:

gl the thermistor temperatura is below the selected
low tempearature protection limit setting, AND

k) the thermistor temperature is rising (getting warmer)
at a rate LESS than 2F per 30 second timea period,

The LT2 input is bypassad for the initial 120 seconds of a
COMpressar run cycle.

LTZ Lockout Code = &

Condensate Overflow - The Condensate Cuerflow
sensor must sense overflow levels for 30 continuous
seconds to be recognized as a CO fault, Condensate
Owerflow will be monitored during compressor run cycle,

CO Lockout Code = 6

Over/Under Voltage Shutdown - An Cver/Under Yoltage
condition exiss when the control voltage is outside

the range of T8YAC to 31.5VAC, Cver/Under Yoltage
Shutdown is salf resetting in that if the voltage comes back
within ranga of 18.5VAC to 31VAC for at least 0.5 seconds,
then normal operation is restorac. This is not considerec

a fault or lockout. If the CXM is in Over/Under Voltage
Shutdown for 15 minutes, the Alarm Relay will close,

OwerfUnder Voltage Shutdown Code = 7

Unit Performance Sentinel - UPS (patent pending) - The
LIPS feature warns when the heat pump is operating
inefficiently. A UPS condition exists when:

al in Heating Mode with compressor energized, if LT2 is
greater than 125°F for 30 continuous seconds, or

bl in Coaling Mode with compressar energized, if LT1
is graater than 125°F for 30 continuous seconds, OR
LT2 is less than 40°F for 30 continuous saconcds,

If a UPS condition cccurs, the control will immediately go
1o UPS warning. The status LED will remain on as if the
control is in Mormal Mode. (sea “"LED and Alarm Relay
Operation Table™ ). Cutputs of the control, excluding
LED and Alarm Relay, will NOY be affected by UPS. The
UPS sandition cannot occur during a compressar off
cycle. During UPS warning, the Alarm Relay will cycle on
and off. The cycle rate will be On for & seconds, Off for 25
seconds, On for 5 seconds, Of for 25 seconds, etc,

Linit Performance Sentinel Warning Code = 8

Swapped LT1/LT2 Thermistors - During Test Maode, the

control monitors to see if the LT1 and LT2 thermistors are

in the appropriate place. If the control is in Test Mode,

the control will lockout, with Code 9, after 30 scconds if:

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

bl the compresser is On in Heating Mode and the LT2
sansor is colder than the LT1 sensor,

Swapped LT1T/LT2 Thermistor Code = 9.

Diagnostic Features - The Status LED on the CXM
control advisas the serviceman of the current status of
the CXM control. The status LED can display gither the
current CXM Mode or the last fault memory if in Test
Mode. See lable 1 for a complete listing of codes. If the
fault type is “Primary” (HE LE LT1, LT2, or CC) thenthe
fault type will alvays be retained in memory (Primary
faults will owerwrite Secondary faults). If the fault type is
“Secondary” [{Over/Undear Voltage, UPS or Swapped LT1/
LT2) then the fault type will only be retained if there are
na “Primary” faults in memory. The Secondary fault types
will niol " overwrite” the Primary faull memaory.

Unit Operation Description

PowerUp - The unit will not operate until all the inputs
and safety controls are checked for normal conditions,
MNote: The comprassor will have a 5 minute anti-short
cycle delay at power-up.

Standby - In Standby hlods, ¥ and W inputs are not
active. Inputs O and G may be active. Comprassor will
be off,

Cooling - To enter Cooling Moda, Y and O become
active. The first time after power-up that thare is a call

for compressar, the comprassor will follow a & to B0
second random start delay. | here will also be a b minute
compressor anti-short cycle protection time as well, After
the random start delay and the anti-short cycle delay,

the comprassor relay is energized. On all subsequent
compressor calls, the random start delay is omitted.



Heating Stage 1 - To enter Heating Stage 1 Mode, ¥
bacomes active, The first time alter power-up that there is
a call for compressorn, the comprassor will follow a 5 o 80
second random start delay. There will also be a 5 minute
compressor anti-short cycle protection time as well. After
the random start delay and tha anti-short cycla delay,

the comprassor relay is energized. On all subssquent
compressor calls, the random start deday is omitted.

Heating Stage 2 - To enter Heating Stage 2 Mode, W
becomes active (Y already active). The G input must

ke active or the W input is ignored. The comprassor
relay remains on. EH1 is turned onimmediately, With
continuing Heating Stage 2 demand, EHZ2 will turn an
alter 10 minutes, Tha EHZ will not turm on (o will turn off
if already on) if LT1 temperature is greater than 45°F and
LT2 is greater than 110°F,

Emergency Heat - In Emergency Heat Mode, W
becomes active while Y is not active. The G input must
b active or the VW input is ignored, EHT is tumad on
immediately. With continuing Emergency Heat demand,
EH2 will turn an after 5 minutes. The LT and LT2
temperatures oo not effect emergency heat operation,
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Table Ta: Fault Description Table

Faudt
Fault LED Codh Fault Condition
Thers has been no fault
Ho Fault in Memory 1 delected since the last power
downipower Up Sequence
High Pressure Switch 2 HP Open Instantly
LF open for 30 continuous
i Fr:r MMM.‘ 3 seconds before of during a call
(bypassad for first 120 seconds)
LT bedow Temp limit for 30
Low Temperature " continuous seconds (bypassed
Cut-Out Coax = LT1 for firs! 120 Seconds of
operation)
LT2 below Temp limit for 30
Low Temperatura 5 continuous seconds (bypassed
Cut-Cut Aircoil - LT2 for first 120 seconds of
cperalion)
j Sense overfiow (grounded) for
Con Overflow 6 30 continuous seconds
CwerlUnder Vollage 7 ‘R power supply is <18VAC or
Shutdown (Autoreset] >3 VARG
W Unit Performance Warning
e ing & signal has occumred
T1and LT2
Swapped LTALT2 ] SN A

reversed postions
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Table 4: Mominal Resistance at Various Temperatures
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CXM Thermaostat Details

Thermostat Compatibility - MosL all heal pump
thermostals can be usad with the CXM control, However
Heat/Cool stats are NOT compatible with the CXM.

Anticipation Leakage Current - Maximum leakage current
for "¥" is B0 mA and for “W" is 20mA. Triacs can ba used
if leakage current is less than above, Thermostats with
anticipators can be usad if anticipation current is less
than that spacified above.

Thermostat Signals

« Y and WY have a 1 second recognition time whan
being activated or Deing remowved,

« O and YGT are direct pass through signals but are
maonitored by the micro processor.

+ "R" and "C” are from the transformer.

< "ALT" and "AL2" originate from the Alarm Relay,

+ UAC s paralleled with the compressor output for use
with well water solencid valves.

= The "¥" 1/4" quick connect is a connaction point to
the Y input terminal F1 for factory use. This ™Y
terminal can be used to drive panel mounted relays
such as the loop pump relay.

Safety Listing

[hie CXM control is listed under the UL Standard for
limit ecntrols and is CF listed under EMN5S0081-1 and
EMNGTO00-3,

10
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CXM Service & Application Notes

CXM Sensors Table 2: 1% Sensor Calibration Points

Pressure Switches TeMD | o istance | Resistance | Resistance
Ml presaure switches are designed to be normally closed (*F} {Ohm) (Ohm) {Ohm)
during normal operating conditions, and 1o open upon 78,5 e e 0819
fault. Tr.5 wss0 9843 gT46
Condensate Sensor L 10055 10238 19158
The Condensate Senscr input will Tault upon sensing 7535 10262 10480 10388
impedance less than 100,000 Chms for 30 continuous 33.5 30075 31508 31285
seconds. The recommendsd design uses a single wire 2.5 34871 NIE4D 3380
terminated with a male 1/4" qliijr.k -f'f(‘rr'll:—‘eﬂ: Ir:ur.m;:.-d in the 1.5 42653 33310 42380
drain pan at desired trip laveal, N a high condansate

In:'.rl 1[hr.~ uillwmtriﬁ{*ﬂ:cjl hnlm‘m&ﬁhn air iﬁiﬁm the 2 bl 408 0
quick connect producing a resistance less than 100,000 e i feed a1ese
Ohms. Since condensate is free of impurities, it has no 0.3 kil 85002 84180
conductivity. Only the impurities from the drain pan 0.0 84554 BEE4 23410

anc coil dust or dirt create the conductance, A second
ground wire with appropriate terminal to the drain
pan can be used with the control to replace the air coil

< : : 80.0

ground path, The Condensate Sensor can alsc essentially

e any open contact that closes upon a fault condition, 8.0
TO.D

Thermistor Temperature Sensors

The thermistor is available in the following configurations  § %9
shown in Table 2. The thermistor is an NTC (negative i 80.0
termperature coefficient) type. The sansor has a 1% 8 40 \
tolerance and follows the Table 2 and Chart 2 shown.

lable 4 shows the nominal resistance at any given 5 0.0

temperature and can be used for field service reference. 200

The sensor will use a minimum of 24 awg wire and be

N

epoxy embedded in the beryllium copper clip. 0 “\“‘-a..________‘_‘_‘_u
0.0 —
00 200 400 B0O  BO.O 1000 1200 1400
Tempaerature (deg F)
lable 3: Replacement Thermistor LT, LTZ Part Numbers
Thermistor Tube OO Lead Length (in.)
Type 36 48 | g8 182
T M) 17B0027H0E WA 17B0027H04 MfA
S [er} &8 TR T MR 17B0026101 A
LT (Violet 8 12 WA 17B0026M02 MR 17B0005NOS
bk 518,78 MAA MIA hA 1TBOO26N02

11
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Troubleshooting Information

General - CXM board troubleshoating in general is

best summearized as simply verilying inputs and outputs,

Alter this process has been verified, confidence in
board aperation is confirmed and the trouble must be
elsewhere, Below are some ganeral guidelings required
for developing raining materials and procedures when
applying the CXM Caontral,

CXM Field Inputs - All inputs are 24VAC from the
thermostat and can be verified using a Volt meter
between C and ¥, G, O, W. See the /O reference table
(table &),

Sensor Inputs - All sensor inputs are 'paired wires'
connecting each component with the board, Therelore
continuity on pressure switches can be checked at the
board connector,

It thermistor resistance should be measured with the
connector removed so that only the impedance of the
thermistor is measured. Il desired this reading can b
compared to the chart shown in the thermistor section
of this manual based upan the actual temperature of
Lhe thermistor clip. Anice bath can be used 1o check
calibration of a tharmistor if needad.

lable 5: CEKM Input/Output Reference Table

CXM OQutputs - The compressor relay is 24VAC and can
be veriflizd using a voltmeter. The fan signal is passed
thraugh the board to the external fan relay, The alarm
relay can either be 24VAL as shipped or dry contacts
{measure continuity during Fault) for use with DDC by
clipping the J1 jumper. Electric heat outputs are 24V0DC
and reguire a woltmeter set for DC to verify operation,
When troubleshooting, measure from 24Y0C terminal to
EHT or EH? terminals. See the |/O reference table.

Test Mode - Test Mode can be entered for 20 minutes
by shorting the test pins. For diagnostic case at the
thermostat, the alarm relay will also cycle during lest
Made, The alarm relay will cycle an and off similar to the
faul LED Lo indicate a code reprasenting Lhe last fauly,
at tha thermostat. Test Mode can also ba entered and
axited by cycling the G input, 3 times within a 60 second
time period,

Input or
Connection Output Description

R - 24 VAC

C - 24 VAC (grounded common)

Y I Connect to thermostat - ¥ output call for compressor

W ] Connect to thermostat - W output eall for Hig2 or Emerg Ht

o] I Connect to thermostat - O output call for reversing valve with cooling

G | Connect to thermostat - G output cz|l for fan
AL1 s Connect to thermostat fault light - 24VALT or dry alarm
ALZ [¢] Alarm Relay 24VAC or dry

A o Qutput for water solencid valve - paralleled with compressor contactor coil
BR [o] Connectian for blower relay-direct conneact from G
BRG [=] Blower relay common connection

cC [s] Connection for compressar contactor
CCG O Compressor contactor common connection

HF I High Pressure Switch input terminals

LFP 1 Low Pressure Swilch input terminals

LT1 I Water Coll Low Temperature Thermistor Input

LT2 ] Air Coil Low Temperature Thermistor |nput

RV [=] Revarsing vVale Output Terminals - direct connect from "O”
co I Condensate overflow input terminals

24vDC o] 24 VDT supply to electric heat module
wi o Qutput terminal for stage 1 electric heat
W2 [¢] Output terminal far stzge.- 2 electric heat
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Application, Operation & Maintenance - CXM Digital Heat Pump Controller

Troubleshooting Chart

Usa the following troubleshooting flow chart to find appropriate troubleshooting strategies on the following pageas for

the CXM control and most water source heal pump applications,
D writ Mo .
attempt to Check main power
start? (see power problems)
§ ves
Cidunit ) Yes Check fault LED code Mo fault
lockout at e
start-up? on control board shown
* Mo .I, ‘ i 1
See "Unit ;
shart :Y gs | Unit short See HP L;ngc See LTl Replace
cycles” cycles? Fault Fault Fault CXM
' Mo - L 4
Ses "Only | Yes Only fan A See | T2 See Ses Over/
fanruns" [ urs? Fault Condensate Under
Fault Voltage
Ir [s]
Sea "Only | ves Only
camp e COMPIESS0T
runs" nns?
§ Mo
Crid unit lockout] wiae
after a period of
operation?
I, Mo
See "Does | 4 Does unit
Not Operals (s oparate in
inclg” cocling?
I, Yes
Unit is OK!

“See Performance
Troubleshooting” for
further Belp
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Application, Operation & Maintenance - CXM Digital Heat Pump Controller

Troubleshooting Chart

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

Star)

aﬁ:__dn:::l:n Mo Check main power

start? (ses power problems)
‘ Yes

Did unit Yes Check fault LED code Mo fault

lgfakr?it:; on control board shown

§ to ¥ v ¥ ¥

Sea "Unit =
ehort | lores]  Unit short See HP iCloE See LT1 Replace

-::.y'c:fes” WCtEG? Fault Eault Fauit CXM
¥ No

See "Only | Yes Only fan L See LT2 Comsj’:r?sat;a SELTﬂg:?rf
fanrune e Fault Faull Voltage

¥ No
See "Only | Yee Only
comg 2 COMpressor
runs" runs’y
§ No
Did unit Iopkm.rt Yas
after a period of
operation?
§ Mo
See "Does No Dcas unit
not operate |- operate in
in clg” coaling?
', es

Unit is OK!
“See Performance
Troubleshooting™ for
turther help
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Application, Operation & Maintenance - CXM Digital Heat Pump Controller
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Application, Operation & Maintenance - CXM Digital Heat Pump Controller

Functional Troubleshooting

A CAUTION! A

CAUTION! Do not restart units without inspection and
remedy of faulting condition, Equipment damage may
QCCUr,
Fault Hig | Cig | Possible Caute Sodution
hoch e wpEags circust brogler ond disconnsct
Chisck ber lirw vobasge hetwisn L1 and LS on thi contaco
Green Stabus LED O X | X | nan poeer problerd = = —
P L Chadh ko 28VATC Batwier B énd C of CHMTHM'
Check [Fimeryissconday volags on mensiormess
- Choch purr opoiaban of vl cparaliansoing
LT 1e | ;
o e Check veter Mo Bijus] (0 proper fov rale
X | Weabor Tormpesraburg cut of range n coolng | Breg wator lemp wizhin dagian parametars
HP FauE Chisck lor ciry i filter andd Clmsan 07 repliace
Cede . Chach 18 mdlor opaiaton and sifow resisions
2 X Recucsd of io ar T in Festing - L2 £ = =
Wy A7 S0k oMK <[ Al
High Preseuns Too high of eetemal shatk ok stob ¢ wa Elowar tobike
X B MrrparAluré Cul o NG 0 hisding B réfurn &1 lirnp wilhin enn iy irlar
X | X | Cverchoroad with ralrigecert Chach supaihaatsubesclng ve lndal cperaling condiban tabls
X | X |SadHP Swich Chack SWICh coniinuty ana opamnon. Raplass
% | X | ingufficien chamge Check dor rfn gerant lsalky
X Compietid pump down & Samud Chock change and Stan up wator low
Check pUmp operaion of walel valve cperanon'senng
o Rpcuond or ng wiate Tlow 0 hesling Flugged givaines o fiter_Cean of replace
LT1 Freit Chock varer Tow BOUS] 0 Proper fow rale
Coded ¥ rodeT.es ertieize B Thich @l esce genm by wih hyd omaer
Mpfper lirnperatund bt Gmng {40°F vi i 1" .
Witer coll bw o WFE L1 v 2] Chp WS umper for antiresge |10 [ 12°C]) use
Al ¥ Véabor Tormgeraurs cul of 1ege Br g weeket botrip ¥aihin chsigh Dor aiaters
¥ | X | Bad st Chadk Brag and mpadancs dorrslalion ta chanl
Chisck 1 iy @i fiber i Caan o7 replci
LT2 Faalt K | Recuced of no ar e i cochsg Chedk 1ar molol spataton and i resricions
Cods & Tz hrigny of etam o gtaic, Chack SialC s Dloesl bk
X | Ar Tomperates oot of rangs T miach gold vl mre Brng snbenng & bemo wihin degign peramaters
Bircoll low Maaper larnperalund bl tetng (30 ve ] = e 3
emp-bratuirs limit X | yerr [0 v - 12°C] Homal siric applicaions wil regure 3°F [1°C] anly
X | X | Bt thwmastr Chisck bermg il inpedance covmsation pe chir
X | X | Beched disn Check fer Elackngs and clean crar
x| x Check ¥ap cunerraons and lncation aheec of van
hoch dor piping 5laoe gwiry from unt
Coandeneate Fauit A | Ener crainuge Chisck tiepu of unt i culal
Cede & Peer wented Chack wanl lbcalion
A | Maksnra on senser Chack kof mnisnine shofing oo ar ol
% | X | Fugged mr ke Faoplaze g fiker
x | X | Swtricted Folura &if Sos Find s ol Fale nETction. Incrisse rifum dud andtor orils Se
Chach poswsr supory 853 24VAC wollads balors and dunng (péramon
CrverUnder & Chack posssr SLIPDNY e GIe
X x Jnicior Vollags
Wollage Code T = Chack comprassor sbartng. Madd hard wer &tV
Chisck 2 VAC 8 L Insehar i BB 10 SOt el SUPEDY wHlage
[Aute resetting) % | x| overvena Chack posssr Supoily wolbacs and M VAT belors and during ceeraion
nehoe Check MUAL and Ll iranshormer tag for CoOmed power SUEEIY votags
X ket mocke LT 2= 120'F 5070 Chck dor pocr & Mo of owelcharged uni
Urit Performance Sentinel _zr; T J.l_ — ] Toe — —
Code X Ceckng '."'J"L R GO L2 Chick bor pocr wibir Fiowy, o @r M
AFF [FCT -
Swapped Thermistor .
% | x| LT Era LTS swvagped i ias posibon o emmsdons
Cosed ¥ F
% | X | Mo comoressor opsnghion S “Oridy Fign Opeanighes”
My Fnt Cade Shewr X | A | Compuiessar vkl Chisck and raglacs I rsceseny
¥ | M | Coentel Boad ot fivenr and check ni-'.r'.l:l:n
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Application, Operation & Maintenance - CXM Digital Heat Pump Controller

Performance Troubleshooting

Performance Troubleshooting  |Hig |Clg | Possible Cause Solution
¥ | X | Dirty filer Replace or clean.
Check for dirty air filer and clean or replace.
X Reduced or no air flow in heating Check fan motor operation and airflow resiriclions.
Too high of external static. Check static vs. blower table.
Check for dirty air filler and clean or replace.
X | Reduced or no air flow In coaling Check fan molor operation and airflow resiriclions.
Too high of external static. Check stalic vs. blower table.
Insufficient capacity/ Mot % | % | Loaky duct work Check supply and return air temperatures al the unit and af distant duct registers
cooling or heating If significanity different, duct leaks are present.
X | X | Low refrigerant charge Check superheal and subcooling per chart.
X | Restricted metering device Check superheal and subcooling per charl. Replace.
X | Defeclive reversing vahe Parform RV touch test.
¥ | X | Thermosial improperly localed Check location and for air drafts behind stat,
X | X | Unil undersized Recheck loads & sizing. Check sensible clg. load and heat pum p capacity,
¥ | X | Scaling in waler heal exchanger Perform scaling check and clean if necessary.
¥ | X | Inlet water 1oo hol or too cold Check load, laop sizing, loop backfil, ground moksiure,
Check for dirty air filer and clean or replace.
X Reduced or no air flow in healing Check fan motor operation and air flew restrictions.
Too high of external static. Check static vs, blower table.
_ Check pump operation or vahwe operalion/setting.
X | Readucad.ornouster floutin.coolng Check waler fliow. Adjust to proper flow rale,
High Head Pressure X | Inled water loo hed Check load, loop sizing, loop backfill, ground moisiure.
4 Air lemperature out of range in heating Bring relurn air tempearature within design paramelers.
X | Scaling in waler heal exchanger Perform scaling check and clean If necessary.
X | X | Unil overcharged Check superheal and subcooling. Re-weigh in charge.
¥ | ¥ | Mon-condensables in system Vacuum system and re-weigh in charge.
X | X | Restricted metering device. Check superheal and subcooling per chart. Replace.
Check pump operalion or walter valve operationseting.
X Reduced waler flow in heating. Plugged strainer or filter, Clean or replace.
Check water fliow. Adjust to proper fow rale,
X Water lemperaiure oul of range. Bring water temperature within design parameters.
Low Suction Pressure Check for dirty air filler and clean or replace.
X | Reduced air flow in coaling. Check fan molor operalion and air flow restrictions,
Too high of external static. Check static vs. blower table.
X | Air femperaiure oul of range Too much cold vent air? Bring entering air temperature within design paramelers.
X | X | Insufficient charge Check for refrigerant leaks.
Low Discharge Air Temperature X Towo high of air flow Check fan molor speed selection and air flew char.
in Heating x Poor perfarmance See Insufficient Capacity’
Too high of air flow Check fan molor speed selection and aifow char,
High humidity
Unil oversized Recheck loads & sizing. Check sensible clg load and heal pump capacity.
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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.

Compitcie. <Century



