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Heating System Technical Service Guide
The following technical service guide is a recommended seasonal maintenance regime to correctly ser-
vice and maintain the residential heat pump heating system designed by DEC Engineering for the 2010 
Whistler Athletes Village, now known as Cheakamus Crossing.  This service guide applies to heating 
systems installed in compliance with the original design specifications and connected to the Cheakamus 
Crossing District Energy System (DES).

NOTE:  This service guide may not apply to a heating system that has been modified and is no 
longer in compliance with the original design specifications.

This service guide is intended as a guide for qualified service personnel.  Only proceed with the follow-
ing service steps if you have good working knowledge of heat pumps and hydronic systems and controls.  
The Homeowners Quick Reference Guide is available at Whistler.ca/DES.

Objective
The purpose of proper routine maintenance is to ensure that the residential heating system connected 
to the Cheakamus Crossing DES is operating within the design parameters and in an efficient operation-
al manner.

Results of each service visit should be compared to normal operating parameters and set points as 
provided by DEC Engineering in this service guide.

Frequency
DEC Engineering recommends that heating system maintenance should be completed twice per year.  
Each service visit should include the completion of all Maintenance Checklist items - listed below in 
Section 1.0 through 4.0 (except where noted).

Documentation
This service logbook shall be kept on site in the mechanical closet/room of each residential unit.  The 
service technician is to use this logbook to log the details of every service visit: 

• Information shall be clearly detailed and noted in a consistent format.

• Service personnel shall record their name, company, and date each service log entry.

• Any additional observations or comments shall be recorded in the service log.

• Periodic updates, revisions and addendums to this document will be made available at  
Whistler.ca/DES.
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Additional Repair Work
When service personnel identify equipment or systems that are operating outside of the recommended 
operational parameters and repair work is required to correct the issue(s), this work will be outside of 
the intended scope of this document.

Any additional repair work is subject to homeowner approval prior to commencement.  All repair work 
performed on the heating system shall be clearly logged with appropriate repair detail, time, date, and 
name of repair personnel in the onsite service logbook.

Disclaimer
Best efforts were made in the preparation of this document to provide accurate information as of the 
date of publishing, however, this document is provided as is and may be subject to change without no-
tice.  Under no circumstances does The Resort Municipality of Whistler (RMOW) or DEC Engineering war-
rant or certify the information in this document to be free of errors or deficiencies of any kind,  RMOW or 
DEC Engineering do not assume any liability for the use of the information and the procedures described 
herein, in respect of claims, losses or damage or any other matter, either direct or consequential arising 
out of or in relation to the use and reliance, whether wholly or partially, upon any information contained 
or products referred to in this document.
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DES Supply Piping Maintenance
The following items should be checked to ensure the proper functioning of the District Energy System 
(DES) source water flow.

1.1.1 Remove power from the geothermal heat pump unit.  Ensure that isolation valves are closed on 
the DES connection. Remove and clean the DES strainer basket (Note: Some installations may 
have more than one strainer). Once strainer is clean, replace and then re-open the DES isolation 
valves.  Bleed air from the auto air vents at the top of piping.

1.1.1 Raise the set point of a radiant floor heat thermostat in the home to create a heating demand.  
When the heat pump starts, check control valve CV-1 operation.  Ensure that the valve opens 
100%, indicated by the black handle being in a vertical inline position. 

1.1.1 With heat pump in space heating mode, and CV-1 fully open, check and record Griswold auto-flow 
valve pressures at tap ports provided.  Differential pressure across the Griswold valve should be 
between 1-14 PSID.  Design flow rate is 8.0 gpm.

Figure 1.1  DES Supply Piping

DES Strainer: Remove and clean 
strainer basket

DES Control Valve CV-1:  
Check valve rotation

Griswold Auto-Flow Valve: 
Measure pressure differential
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Geothermal Heat Pump Maintenance
Most of the components of your home heating system can be found in the mechanical closet off your 
garage or in your crawlspace.  This equipment should only be serviced or modified by trained service 
technicians.

2.1 Visual Checks
2.1.1 Check physical condition of line and low voltage wiring connections.

2.1.2 Check domestic water, hydronic and DES connections for leakage.

2.1.3 Visually inspect the refrigerant piping for leaks such as oil build-up or insulationdamage.

2.1.4 Heat pump refrigerant circuit high pressure limit sensors are set at 600 PSIG.  Check refrigerant 
temperature sensors to ensure they are securely fastened to refrigerant piping.

2.2 Operational Checks – Space Heating Mode
2.2.1 Set the hydronic buffer tank temperature to 52°C (125°F) [see Controls Section (p.17) of 

ClimateMaster Heat Pump Manual].

2.2.2 Temporarily set the living room radiant zone thermostat to 30°C (80°F) or higher.

2.2.3 With a radiant floor zone thermostat calling for heat, ensure the heat pump internal circulator is 
operational.

2.2.4 Check and record the internal circulator amperage draw.  This pump should not exceed 1.2 amps 
of current draw.

 

Figure 2.1  Internal Heat Pump Circulator

Internal Circulator (P-2):
Check Amperage Draw
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2.2.5 With the HP running and the DES control valve (CV-1) open, check and record the pressure 
differential of the DES (source) In and Out water at the P/T ports on the top of the heat pump.

 

2.2.6 Check and record the temperatures of the DES (source) water In and Out at the P/T ports.

2.2.7 After a 3-minute compressor run time, check and record compressor amperage draw.  Also 
record running voltage at the main terminal block of unit.

2.2.8 Check and record heating system pressures and temperatures at the Space Heating In and Out 
P/T ports.

NOTE:  Refer to Table 4.3 for normal operating pressure differential, temperature differential, 
and amperage draw.

2.2.9 If the temperature differential or compressor amperage is outside of the acceptable range, then 
check and record high and low side refrigerant pressures.

WARNING: Only a trained refrigeration technician should test refrigerant pressures in the 
system.

 

Figure 2.2  Top of Heat Pump Hydronic Connections

Pressure / Temperature Test 
Ports (From Left to Right):

• Source (DES) Water In
• Source (DES) Water Out
• Space Heating Out
• DHW Heating Out
• DHW Heating In
• Space Heating In



Page 9Technical Service Guide

2.2.10 Check heat pump internal expansion tank pressure.  This tank will accept expanded water when 
the heat pump is in domestic heating mode and is operating in a closed circuit to the domestic 
heat exchanger.

2.2.11 Return space heating tank design temperature set point to correct value.  Recommended tank 
set point is 48°C (118°F) (refer to Table 4.1).

2.3 Operational Checks - Domestic Hot Water (DHW) Heating Mode
2.3.1 Remove cover from the electrical box on the domestic hot water tank.  Ensure manual heating 

switch is in the off position.

2.3.2 Temporarily increase the heat pump controller domestic hot water set point from current value by 
10°C (18°F) to trigger DHW heating demand [see Controls Section (p.17) of ClimateMaster Heat 
Pump Manual].

2.3.3 Ensure rotation of the internal three-way control valve is to the position directed at the domestic 
hot water heat exchanger.

Figure 2.3  Internal Heat Pump Expansion Tank

Internal expansion tank air test port

Hydronic drain port
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2.3.4 With the HP running in DHW heating mode, check and record DES (source) In and Out pressures 
and temperatures at P/T ports on the top of the HP.

2.3.5 Check and record DHW heating In and Out pressures and temperatures at the P/T ports 
provided.

2.3.6 Check and record amperage draw at the compressor.

NOTE: Refer to Table 4.3 for normal operating pressure differential, temperature differential, 
and amperage draw.

2.3.7 If the temperature differential or compressor amperage is outside of the acceptable range, then 
check and record high and low side refrigerant pressures. 

WARNING: Only a trained refrigeration technician should test refrigerant pressures in the 
system.

2.3.8 Return DHW tank set point in heat pump to correct value.  Recommended setting is 52°C 
(125°F) (refer to Table 4.1).

Figure 2.4  Heat Pump 3-Way Control Valve

Internal 3-way diverting valve
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2.4 Heat Pump Flushing Procedure
2.4.1 If heat pump performance is poor, test the system water quality.  High levels of mineralization 

and TDS can cause scaling to form in the internal heat exchangers.  If high levels are found, 
isolate the heat pump from the rest of the hydronic systems and flush the heat exchangers 
with an appropriate acid solution for copper heat exchangers, according to the manufacturer’s 
recommendations – see Appendix section 7.1: ClimateMaster Tranquility THW Series manual.

2.4.2 Follow the heat pump flushing with a complete hydronic system flush.  Completely replace the 
system water with clean water that has very low levels of mineralization and TDS to reduce the 
likelihood of scaling.  See Appendix section 7.1: ClimateMaster Tranquility THW Series manual – 
Table 2: Water Quality - for guidelines.

2.4.3 Heat pump and complete system flushing should only be done subject to the results of a water 
test.  The hydronic system is a closed system and once the water is clean it should remain 
relatively stable.  Fresh water introduction should be avoided as it will introduce new minerals 
and oxygen.
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Hydronic System Maintenance
The following are recommended maintenance checks for the home hydronic heating system.  These 
checks describe a minimum level of inspection that should be performed as part of a comprehensive 
maintenance regime.  Log the results of each step on the corresponding line on the Home Heating 
System Service Report.  Any additional observations or services should be noted on the service report.

3.1 Visual Checks
3.1.1 Check all connections for signs of leakage.  Check pressure relief valves on domestic hot water 

and heating water tanks for seepage.  Check the thermal relief valve – see Figure 3.1.  If found, 
check valve for signs of constant leakage.  Intermittent leakage is expected from this valve, 
constant leakage may indicate valve requires replacement.

3.1.2 Check auto air vents for signs of leakage or blockage.

3.2 Hydronic Systems
3.2.1 With the HP not running, check the static pressure of the hydronic system at the “Space Heating 

In” P/T port.  System static pressure should be between 10 PSIG and 25 PSIG.

3.2.2 Check Heating System circulator pump P-3 (Grundfos 26-99) amperage draw with pump running.  
Amperage not to exceed 1.8 Amps.  Speed setting II.

Figure 3.1  DHW Thermal Expansion Relief Valve

Thermal expansion valve  
for domestic hot water

Thermal expansion valve  
relief drain line
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3.2.3 Check hydronic expansion tank air pressure.  Tank air pressure should be approximately 75% of 
system pressure with NO static hydronic pressure.  Ensure no water is present on air side.

3.2.4 Check for manifold strainers. If found, close the shut off valve to isolate the strainer for removal.  
Remove the large nut with an appropriate wrench.  Strainers are held in place by retainer clips 
that must be removed to release the strainer from the housing.  Clean strainer and replace.  
Reopen valve.  Confirm consistent flow at manifold flow indicators.  Balance if required for even 
floor heat distribution.

Figure 3.2  Heating System Circulator P-3

Figure 3.3  Expansion Tank

Hydronic Expansion Tank

P-3 Heating distribution 
circulator

Air test port charge to:  
12 PSI @ 0 PSI  

hydronic pressure
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  Occluded Manifold Strainer    Clean Manifold Strainer 

3.2.5 Check manifold balancing valves for proper operation (not seized).  Ensure valve is returned to 
original position if zone is functioning properly.

3.2.6 Increase thermostat temperature on a fancoil zone (bedroom) and ensure that the zone valve in 
the mechanical room opens fully.

3.2.7 Once every 4 to 5 years, take a sample of the water in the hydronic system.  Test for pH and 
total dissolved solids (TDS).

Figure 3.4  Manifold Strainer Housing

Figure 3.5  Manifold Strainer Example Photos

Strainer housing nut

Isolation valve
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Table 3.1 Water Quality Standards

Parameter Acceptable Range

pH 6.0 – 8.5

TDS < 125 ppm

NOTE: Refer to Table 2 of the Climate Master THW Series IOM Instructions manual for additional details.

See Section 2.4: Heat Pump Flushing Procedure - for heat pump and system flushing 
recommendations.

3.2.8 Check fan coil units.  Visually check for leakage at connections.  Remove cover and check/ clean 
air filter.  This filter is washable.  Wash, remove excess moisture and replace.  Check coil for 
excess dirt dust and lint.  Clean if required with a vacuum.  Check for uniform heat across the 
coil.  Check fan operation with speed control.

NOTE:  Do not use coil cleaner unless carpeted area is protected.

NOTE:  The speed control will only be effective if there is a call for heat from the associated 
thermostat.

  Coil and Air Bleed Port   Washable Filter Strip

   

Figure 3.6  Fan Coil Unit

3.3 Backflow Devices
Each residential DES system has two backflow devices that require annual testing (CSA stan-
dard B64.10 -11 a requirement of the provincial plumbing code) to confirm that they are function-
ing properly. Backflow is an undesirable reverse of flow of water back into the water supply and 
Backflow devices prevent this from occurring.
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Controls and Set Points Testing
The following are recommended checks and tests for the home heating system controls.  The general 
sequence of operation is described for reference.  Note that some systems have been modified since 
design and may operate differently from the sequence described below.  Record any observed variances 
from the design sequence in the Home Heating System Service Report.

4.1 Sequence of Operation – Space Heating

SEQUENCE: A thermostat demand from either the radiant floor or fan coil zones will create a 
demand to the Tekmar 325 controller.  This controller serves only to recognize zone heating 
demands and then it sends a heating demand to the Climate Master heat pump.  When the 
Tekmar controller has acknowledged a demand it will display an LED light indicating the zone 
that is now enabled.

4.1.1 Confirm the Tekmar controller illuminates demand indicator light from the associated zone.

SEQUENCE: When a call for heat is recognized, the Tekmar controller initiates P-3 heating 
distribution pump call.  The P-3 circulation pump is enabled through a 115VAC relay directly 
to the pump from the Tekmar controller.  Any fan coil zone call will energize the Honeywell 
zone valve serving all fan coil units.

4.1.2 Confirm P-3 is operational on call from the Tekmar controller.

Figure 4.1  Tekmar Zone Controller

Zone indicating lights

Line voltage relays to pumps

Tekmar 325 Controller
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SEQUENCE: All space heating calls will create a heat demand to the heat pump.  The Climate 
Master heat pump controller has a built in algorithm that adjusts the buffer tank temperature 
based upon outdoor air temperature to maximize comfort and efficiency.

4.1.3 Confirm outdoor air temperature reading on HP display is consistent with actual outdoor air 
temperature.

SEQUENCE: The heat pump controller senses the space heating buffer tank (TK-2) water 
temperature with a remote 10K ohm sensor.

4.1.4 Make sure the space heating buffer tank temperature sensor is located approximately 60 cm (24 
inches) from the bottom of the tank and is affixed to the surface of the tank with good contact.  
Check sensor accuracy using a thermocouple temperature gauge held against the tank at the 
same location as the temperature sensor.  Ensure that the heating water tank temperature 
displayed on the heat pump matches the reading taken with the thermocouple temperature 
gauge.  If they do not match, check the 10K sensor for accuracy using an ohm meter and 
calibration chart.  Replace sensor if necessary.  Check and record the existing space heating 
buffer tank set point.

SEQUENCE: The heating water buffer tank has upper and lower backup heating elements 
controlled by standard surface mounted thermostats.  If the heat pump controller determines 
that the target supply water temperature is below the calculated set point, an internal field 
selectable timer will begin counting down.  If the temperature is not met within this time 
(recommended setting 30 minutes) then the heat pump will activate a relay that provides line 
voltage to the backup heating elements.  The electric element thermostats will then control 
the temperature of the tank.

4.1.5 Ensure the back of the thermostats are in good contact with the surface of the tank.



Page 18Technical Service Guide

4.1.6 Test the thermostats and backup electric elements operation by cycling the thermostats on and 
then checking the amperage draw from the functioning element.  Cycle both thermostats and 
compare accuracy of the thermostats to thermocouple-measured tank temperature.

NOTE: The amperage draw of a single 4.5 kW element should be approximately 18.75 amps.

4.1.7 Set the electric element thermostats as per recommended settings (refer to Table 4.1).

NOTE: It is important that the electric element settings are at least 4°C lower than the heat 
pump space heating tank design set point.

4.1.8 Confirm space heating tank set point and second stage heat delay settings are correct (refer to 
Table 4.1).

Figure 4.2  Heating Water Tank Thermostat Detail

Surface mounted thermostat  
temperature adjustment screw
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4.2 Sequence of Operation – Domestic Hot Water Heating

SEQUENCE: The Domestic Hot Water (DHW) tank (TK-1) can be heated by the Climate Master 
heat pump or by the backup heating elements built into the DHW storage tank.  The design 
intent is that the heat pump acts as the primary DHW heat source and the elements in the 
tank are secondary.  The heat pump will prioritize a call for DHW heating over a call for space 
heating.  The heat pump controller has a selectable temperature range for DHW temperature.

NOTE: Refer to Section 19 “Controls” on p.17 of the Climate Master Heat Pump Manual to 
configure temperature setting in the HP display.

4.2.1 Refer to Table 4.1 of this manual for recommended DHW tank set points.

SEQUENCE: On a call for DHW heating, the heat pump internal three way valve rotates to the 
DHW position. The heat pump internal circulator circulates heating water to a stainless steel 
brazed plate heat exchanger (HX-1).  A DHW pump (P-1) circulates potable water from the 
DHW storage tank through the opposing side of the plate heat exchanger.  The heat pump 
controller senses the water temperature in the DHW tank with a remote 10K ohm sensor.

NOTE: Picture is a sample installation; actual configuration may vary from unit to unit.
Figure 4.3  Heat Pump Controls

Field supplied DES valve relay

Start capacitor

P-2 domestic pump relay

Main terminal block

MPC controller

Input / output terminal block
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4.2.2 Make sure the DHW tank temperature sensor is located approximately 60 cm (24 inches) from 
the bottom of the DHW tank and is affixed to the surface of the tank with good contact.  Confirm 
temperature readings using a thermocouple temperature gauge held against the tank at the 
same location as the temperature sensor.  Ensure that the DHW temperature displayed on the 
heat pump matches the reading taken with the thermocouple temperature gauge.  If they do not 
match, check the 10K sensor for accuracy using an ohm meter and calibration chart.  Replace 
sensor if necessary.  Check and record the existing heat pump DHW temperature set point.

NOTE: DHW backup systems may vary from unit to unit.  The following sequence is for the 
typically installed DHW system.

SEQUENCE: The DHW tank has a manual switch to enable the backup electric elements.  
When the switch is in the “on” position, the DHW tank elements are each controlled by 
a standard surface mount thermostat.  [Note: In some installations, the backup electric 
elements are enabled by a line voltage relay controlled by the heat pump, no manual switch is 
provided].

Figure 4.4  DHW Heat Exchanger

Domestic hot water heat 
exchanger (HX-1)
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4.2.3 Ensure the back of the thermostats are in good contact with the surface of the tank.

 

4.2.4 Test the backup electric elements by moving the backup switch to the ‘on’ position.  Test the 
thermostats and backup electric elements operation by cycling the thermostats on and then 
checking the amperage draw from the functioning element.  Cycle both thermostats and compare 
accuracy of the thermostats to thermocouple-measured tank temperature.

NOTE: The amperage draw of a single 4.5 kW element should be approximately 18.75 amps.

4.2.5 Set electric element thermostats as per recommended settings (refer to Table 4.1).

NOTE: It is important that the electric element settings are at least 4°C lower than the heat 
pump space heating tank set point.

NOTE: Example only.  Style and location may vary.  Not all systems have manual switch option.
Figure 4.5  DHW Manual Backup Switch

Domestic hot water  
manual backup switch
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4.2.6 Return backup DHW element switch to the ‘off’ position. 

NOTE: To improve system efficiency and reduce electricity consumption and cost, the heat 
pump should be used for all DHW heating with the backup elements in the ‘off’ position.  The 
HP, when operating properly, should have sufficient capacity to meet the DHW requirements 
of a typical family.  If the homeowner is not satisfied with their DHW temperature, refer to the 
troubleshooting section of this guide for possible solutions.

4.2.7 The DHW tank can accumulate sediment.  Flush sediment out by blowing down through the drain 
port at the bottom of the tank.

4.2.8 Confirm DHW tank set point is correct (refer to Table 4.1).

NOTE: It is important that the heat pump DHW set point is at least 4°C higher than the 
highest electric element set point.

4.3 Recommended System Settings
4.3.1 The following settings and set points are recommended for the reliable operation of the 

residential heat pump systems in the Cheakamus DES.

Table 4.1 Heat Pump Recommended Settings

Outdoor Reset Menu: Outdoor Air Design Temp -20°C -4°F

Indoor Air Design Temp 21°C 70°F

Buffer Tank Set Point @Design 48°C 118°F

Tank Dead Band 4°C 7°F

Max Design Water Temp 48°C 118°F

Min Design Water Temp 21°C 70°F

Balance Point 20°C 68°F

DHW (TK-1) Tank Temp 52°C 125°F

Second Stage Heat Delay 30 Minutes

Note: Set point temperatures may vary slightly based on specific unit conditions.

Table 4.2 Storage Tank Recommended Backup Element Settings

DHW Tank (TK-1) Thermostats
Upper Element 48°C 118°F

Lower Element 32°C 90°F

Space Heating Tank (TK-2) Thermostats
Upper Element 44°C 110°F

Lower Element 30°C 86°F

Note: Electric element set points should be at least 4°C less than HP tank set point.



Page 23Technical Service Guide

4.4 HP Normal Operating Range
4.4.1 The following table contains the expected pressure and temperature ranges when operating the 

Climate Master THW Heat Pump unit at 51°C (124°F) load supply water temperature.  Also noted 
is the compressor amperage draw upper limit.

Table 4.3 Climate Master THW Heat Pump Normal Operating Ranges

Pressure Temperature Design Flow

DES (Source) In Minimum 5 PSIG Minimum 10°C (50°F) 8 gpm (30L/min)

DES (Source) Delta 0.5–0.75 PSID 5-9°C (space heating)

4-7°C (DHW heating)

Space Htg. In Minimum 8-24 PSIG Minimum 26°C (79°F) 5.4 gpm (20L/min)

Space Htg. Delta 0.5-0.75 PSID 8-11°C  (14-19°F)

DHW Heating In Minimum 8-24 PSIG Minimum 26°C (79°F)

Maximum 54°C 
(129°F)

5.4 gpm (20L/min)

DHW Heating Delta 1-1.5 PSID 7.0-10.0°C  

(12-18°F)

Amperage

Compressor Amps Max 21.8

Note: All pressures and temperatures (absolute and in/out differential [“delta”]) read at the P/T ports 
on the top of the heat pump.

Note: Heat pump performance and temperature delta will vary with source and load water temperature. 
Refer to Climate Master THW010 Performance Data for expected operational parameters at various 
source and load water temperatures.
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Troubleshooting
The following is a list of possible performance issues and the recommended checks that could help to 
resolve the issue. 

5.1 No Heat - Fan Coil Zone
5.1.1 Check Thermostat setting.

5.1.2 Check fan coil fan speed control is set to at least 40%.

5.1.3 Check that zone valve is open in mechanical room.

5.1.4 Check distribution pump P-3 is on and circulating.

5.1.5 Check flow rate at coil, bleed air at coil.

5.1.6 Check fan coil filter.

5.2 No Heat - Radiant Zone
5.2.1 Check thermostat setting.

5.2.2 Check distribution pump P-3 is on and circulating.

5.2.3 Check manifold actuators are lifting.  Actuators will display a button on top when completely 
open.  Note: These actuators will take 5 minutes to open completely after a thermostat call.

5.2.4 If actuators open and distribution pump P-3 is on and circulating but no flow is indicated at flow 
meter, check and clean the manifold strainer.  Check flows and balance if necessary.

5.3 No Heat - Entire Home
5.3.1 Check breaker for heat pump.

5.3.2 If the breaker has tripped, reset and check heat pump compressor operation amperage draw. It 
should not exceed 20 amps on a cold start up.

5.3.3 If breaker trips again immediately, check for electrical fault to ground.

5.3.4 Check distribution pump P-3 is on and circulating.

5.3.5 Check Tekmar controller heat demand output signal.

5.3.6 Check for heat pump fault codes.

5.3.7 Red Screen – High Pressure Fault.

• Check HP internal circulator pump (P-2) operation.

• Ensure there are no valves closed between heat pump and buffer tank (TK-2) or DHW tank 
(TK-1).

• Check operational load return water temperature. It should not exceed an operational 
temperature of 50°C (122°F).

• Check space heating buffer tank back up thermostat setting.  Should be 46°C (115°F) or 
less for upper element, and 32°C (90°F) for lower element.

• Check DHW tank element settings, should be 48°C (118°F) or less for upper element, and 
32°C (90°F) for lower element.
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• Check P-1 distribution pump operation in DHW mode.

• Some units have the DHW tank electric element wired to be controlled by the heat pump 
controller. Other units are wired with only a manual switch and thermostat to enable the 
backup electric element.  Ensure that the set point of the electric element thermostat is 
below the DHW set point in the heat pump controller by a minimum 4°C (7°F).

5.3.8 Red Screen - Low Pressure Fault

• Check DES strainer for blockage, and ensure all isolation valves are open and bypass is 
closed.

• Check the motorized control valve CV-1 is operating correctly. Note:  If it is determined that 
the compressor starts before CV-1 is fully open, then install a time delay relay on the low 
voltage wiring to the compressor contactor.  Time delay should be set to 2 minutes.

• Check Griswold valve is working correctly and has the correct cartridge installed (8.0 gpm 
at 1-14 PSID range). Check for a label affixed to the Griswold valve stating factory-set flow 
rate. If a label does not exist, open the Griswold valve and check the stamped code on the 
side of the cartridge flow regulator. Compare code to Griswold Flow Control Cartridge Code 
Quick Reference Guide (attached). Abnormal source-side temperature differential (delta) is an 
indication of source flow varying from design. 

• Check return water temperature.  Load return water temperature should not be below 20°C 
(68°F).

• Check refrigerant circuit for leaks.

5.4 DHW Temperature is Too Cold
5.4.1 Check DHW Tank (TK-1) temperature. Recommended set point is 52°C.

5.4.2 If set point is not reached, check that HP-1 is operating in DHW mode with the internal 3-way 
valve in the DHW position.

5.4.3 Check that the heat pump is not set to DHW Vacation mode.

5.4.4 Check the DHW temperature set point and deadband.

5.4.5 Check DHW pump P-1 operates and delivers flow.  Design DHW flow is 5.4 gpm.  See pump 
curve for Grundfos UP26-64BF – see Appendix Section 7.4

5.4.6 Check temperatures of DHW and HP heating water to the DHW heat exchanger.

• Check DHW ‘Out’ temperature is at least 4°C higher than DHW tank temperature (should be 
56°C based on recommended DHW tank set point).

• Check DHW ‘Out’ and ‘In’ pressure and temperature differential at the heat pump P/T ports. 
Temperature out should be up to 8°C higher than temperature in. Pressure out should be 1.3 
to 2.0 psi higher than pressure in.

• Heating water return (from DHW HX to HP) should be within 5°C of DHW temperature going 
into the DHW HX (from P-1).
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5.4.7 Check that backup electric elements are set correctly. 

• If the DHW tank has a manual backup electric enable switch, test the backup electric 
elements are operating correctly.

• If the DHW tank has a relay to enable backup electric elements, confirm the relay is operating 
correctly and backup electric elements are enabled.

• Inform the homeowner about the purpose and correct operation of the backup electric 
elements. A properly operating and configured HP should be able to meet all the DHW 
requirements of a typical family. The backup DHW elements should only be enabled if the 
heat pump is locked out or not functioning properly.

 



Page 27Technical Service Guide

Schematic of Hydronic Heating System

Figure 6.1  Hydronic Heating System Schematic
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WARNING! 

WARNING! 

CAUTION! 

Safety
Warnings, cautions and notices appear throughout this 
manual. Read these items carefully before attempting any 
installation, service or troubleshooting of the equipment. 

DANGER: Indicates an immediate hazardous situation, which 
if not avoided will result in death or serious injury.  DANGER 
labels on unit access panels must be observed.

WARNING:  Indicates a potentially hazardous situation, which 
if not avoided could result in death or serious injury.

CAUTION:  Indicates a potentially hazardous situation or an 
unsafe practice, which if not avoided could result in minor or 
moderate injury or product or property damage.

NOTICE:  Noti cation of installation, operation or 
maintenance information, which is important, but which is 
not hazard-related.

T H W A0 0 8 QG 0 0 C S A S
1     2 3 4   5   6 7 8 9 10 11 12 13 14 15

TH = Tranquility High Temperature
          Heating Only

Model Type

W = Water-To-Water
Configuration

Unit Size
008 (50Hz Only)

010 (50Hz & 60Hz)

Revision Level
A = Current

Voltage

Controls
0 = Residential Standard (Ultra Quiet)
Cabinet Insulation

Domestic Hot Water Heating Options

C = Copper Source & Braze Plate Load
Source & Load Water Coil Options
N = Cupro-nickel Source & Braze Plate Load

A = None
Hydronic Options
B = Load Pump W/Expansion Tank

S = Standard

0 = None

Paint Options
S = Stainless Steel & Pewter (Black)

012 (50Hz Only)

1 = 3-Way Valve

C = Load Pump & Source Pump(S)
       W/Expansion Tanks

Q = Standard 50Hz
V = Standard 50Hz With VSFP

W = Standard 60Hz
Y  = Standard 60Hz With VSFP

G = 208-230/60/1 (THW010 Only)
T = 200-220/50/1 (THW008-010 Only)

S = 380-420/50/3 (THW012 Only)

WARNING! 
WARNING!   Units are shipped with R-410A (EarthPure®) 
refrigerant. The EarthPure® Application and Service Manual 
should be read and understood before attempting to service 
refrigerant circuits with R-410A.

Model Nomenclature

WARNING!  To avoid the release of refrigerant into the 
atmosphere, the refrigerant circuit of this unit must be 
serviced only by technicians who meet local, state, and 
federal pro ciency requirements.

WARNING!  All refrigerant discharged from this unit must be 
recovered WITHOUT EXCEPTION. Technicians must follow 
industry accepted guidelines and all local, state, and federal 
statutes for the recovery and disposal of refrigerants.  If a 
compressor is removed from this unit, refrigerant circuit 
oil will remain in the compressor. To avoid leakage of 
compressor oil, refrigerant lines of the compressor must be 
sealed after it is removed.

CAUTION!  To avoid equipment damage, DO NOT use 
these units as a source of heating or cooling during the 
construction process. The mechanical components and 
 lters will quickly become clogged with construction dirt 
and debris, which may cause system damage.
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Inspection
Upon receipt of the equipment, carefully check the 
shipment against the bill of lading. Make sure all units 
have been received. Inspect the carton or crating of 
each unit, and inspect each unit for damage. Assure 
the carrier makes proper notation of any shortages or 
damage on all copies of the freight bill and completes a 
common carrier inspection report. Concealed damage 
not discovered during unloading must be reported to 
the carrier within 15 days of receipt of shipment. If 
not  led within 15 days, the freight company can 
deny the claim without recourse. Note: It is the 
responsibility of the purchaser to  le all necessary 
claims with the carrier. Notify the ClimateMaster 
Traf c Department of all damage within  fteen (15) 
days of shipment.

Storage
Equipment should be stored in its shipping carton in a 
clean, dry area. Store units in an upright position at all 
times. Stack units a maximum of 3 units high.

Unit Protection
Cover units on the job site with either shipping cartons, 
vinyl  lm, or an equivalent protective covering. Cap 
the open ends of pipes stored on the job site. In 
areas where painting, plastering, and/or spraying 
has not been completed, all due precautions must 
be taken to avoid physical damage to the units and 
contamination by foreign material. Physical damage 
and contamination may prevent proper start-up and 
may result in costly equipment clean-up.

Examine all pipes,  ttings, and valves before installing 
any of the system components. Remove any dirt or 
trash found in or on these components.

Pre-Installation
Installation, Operation, and Maintenance instructions 
are provided with each unit.. The installation site 
chosen should include adequate service clearance 
around the unit. Before unit start-up, read all manuals 
and become familiar with the unit and its operation. 
Thoroughly check the system before operation.
Prepare units for installation as follows:
1. Compare the electrical data on the unit nameplate 

with ordering and shipping information to verify that 
the correct unit has been shipped.

2. Keep the cabinet covered with the shipping carton 
until installation is complete and all plastering, 
painting, etc. is  nished.

CAUTION! DO NOT store or install units in corrosive 
environments or in locations subject to temperature or 
humidity extremes (e.g., attics, garages, rooftops, etc.). 
Corrosive conditions and high temperature or humidity can 
signi cantly reduce performance, reliability, and service life. 
Always move and store units in an upright position. Tilting 
units on their sides may cause equipment damage.

CAUTION! 

CAUTION! CUT HAZARD - Failure to follow this caution 
may result in personal injury. Sheet metal parts may have 
sharp edges or burrs. Use care and wear appropriate 
protective clothing, safety glasses and gloves when 
handling parts and servicing heat pumps.

CAUTION! 

General Information

3. Verify refrigerant tubing is free of kinks or dents 
and that it does not touch other unit components.

4. Inspect all electrical connections. Connections 
must be clean and tight at the terminals.

5.    Locate and verify any HWG or other accessory 
sensors located in the compressor section.
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Model 008* 010 012*
Compressor (qty) Scroll (1)

Factory Charge R410A (oz) [kg] 92 [2.51] 88 [2.50] 100 [2.84]

Indoor/Load Water Connection Size
IPT (in) 1 1 1

Outdoor/Source Water Connection Size
IPT (in) 1 1 1

Domestic Hot Water Connection Size
IPT (in) 1 1 1

Maximum Working Pressure (Water Side)
Base Unit (PSIG) [kPa] 500 [3445] 500 [3445] 500 [3445]

DHW Option (PSIG) [kPa] 500 [3445] 500 [3445] 500 [3445]

Internal Source Pump 
w/Expansion Tank (PSIG) [kPa] 45 [310] 45 [310] 45 [310]

Internal Load Pump 
w/Expansion Tank (PSIG) [kPa] 45 [310] 45 [310] 45 [310]

Weight - Operating, (lbs) [kg] 455 [207] 455 [207] 515 [234]

Weight - Packaged, (lbs) [kg] 470 [214] 470 [214] 530 [241]

*50Hz models only
Dual isolation compressor mounting
Balanced Port Expansion Valve (TXV)
Insulated Source and Load Water Coils

Physical Data
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Notes:
1. Front, Side, and Top access is preferred for service access. 

However, all components may be serviced from the front and 
Top access panels if side access is not available.

2. While clear access to all removable panels is not required, 
installer should take care to comply with all building codes 
and allow adequate clearance for future  eld service. 

1.9” [4.9cm]

2.1” [5.3cm]

Model

Overall Cabinet
Water Connections

Electric Access Plugs
1 2 3 4 5 6

A
Depth

B
Width

C
Height

D
Source 

(Outdoor)       
Water In

E
Source 

(Outdoor)       
Water Out

F
Load 

(Indoor)       
Water In

G             
Load

(Indoor)       
Water Out

H             
DHW 

Return In       

J            
DHW

Water Out       

K                       
Low

Voltage

L                       
Low

Voltage

M                       
Power 
Supply

008
in. 26.8 25.6 48.9 3.4 8.1 22.3 11.3 17.7 14.4 33.6 35.6 38.0
cm. 68.1 65.1 124.2 8.6 20.6 56.6 28.7 45.0 36.6 85.3 90.4 96.5

010
in. 26.8 25.6 48.9 3.4 8.1 22.3 11.3 17.7 14.4 33.6 35.6 38.0
cm. 68.1 65.1 124.2 8.6 20.6 56.6 28.7 45.0 36.6 85.3 90.4 96.5

012
in. 26.8 25.6 48.9 3.4 8.1 22.3 11.3 17.7 14.4 33.6 35.6 38.0
cm. 68.1 65.1 124.2 8.6 20.6 56.6 28.7 45.0 36.6 85.3 90.4 96.5

Dimensions
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Installation

THW Unit Location
These units are not designed for outdoor installation.  
Locate the unit in an INDOOR area that allows 
enough space for service personnel to perform typical 
maintenance or repairs.

The installation of water source heat pump 
units and all associated components, parts and 
accessories which make up the installation shall 
be in accordance with the regulations of ALL 
authorities having jurisdiction and MUST conform 
to all applicable codes. It is the responsibility of the 
Installing Contractor to determine and comply with 
ALL applicable codes and regulations.

Locate the unit in an indoor area that allows easy 
removal of access panels, and has enough space for 
service personnel to perform maintenance or repair. 
Provide suf cient room to make water and electrical 
connections. Any access panel screws that would be 
dif cult to remove after the unit is installed should be 
removed prior to setting the unit. These units are not 
approved for outdoor installation and, therefore, must 
be installed inside the structure being conditioned. Do 
not locate in areas where ambient conditions are not 
maintained within 40-100°F [4-38°C] and up to 75% 
relative humidity.

THW Unit Load Plumbing
The applications are too varied to describe in this document, 
however some basic guidelines will be presented. All 
plumbing should conform to local codes and consider 
the following:

Wide temperature variation applications such as 
heating/cooling coils 
- Employ piping materials that are rated for the 

maximum temperature and pressure combination.  
This excludes PVC for most heating applications.

- Insure load water  ow in high temperature heating 
applications is at least 3 gpm per ton [3.2 l/m per kW] 
to improve performance and reduce nuisance high 
pressure faults.

- DO NOT employ plastic to metal threaded joints
- Utilize a pressure tank and air separator vent 

system to equalize pressure and remove air.

Swimming Pool Hot Tub Applications
- Recommended application includes a brazed plate 

heat exchanger to isolate pool water from the unit 
heat exchanger. 

Potable Water Applications
- Insure load water  ow in high temperature heating 

applications is at least 3 gpm per ton [3.2 l/m per kW] 
to improve performance and reduce nuisance high 
pressure faults.

-  A secondary heat exchanger must always be used 
between the water-to-water heat pump and potable 
water tank. Either an indirect water heat or brazed 
plate heat exchanger (with a secondary pump) will 
isolate the potable water from the heating water. 

LOAD PLUMBING INSTALLATION
Load Piping Connections
Load piping connections are designated ‘Load Water In 
and Out’ for the radiant heating system piping, and ‘DHW 
Water In and Out’ (optional) for connection to the domestic 
hot water piping.  Any unused piping connections on the 
load side of the THW unit will allow spillage of the load 
circuit  uid, as the radiant and DHW circuits are connected 
internally.

If a unit is ordered with the DHW option and is not being 
connected to a radiant heating system, the ‘Load Water 
In and Out’ (radiant heating circuit) connections must 
be connected to the ‘DHW In and Out’ piping using 
tees as shown in Figure 1a.  Failure to do so will lead 
to nuisance high-pressure faults.

Figure 1a: THW DHW Only Piping

Source HX
(coaxial)

Load HX
(brz plt)

INOUTIN OUTOUT
HTG DHW

M

DHW
IN

HTG

To
DHW

Storage
Tank
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Load Plumbing Installation

Figure 1b: THW Typical Load Piping

Indirect
Water Heater

Heating
Buffer Tank

NOTES:
1. Place air vent at the highest point in the system.  If
    internal expansion tanks are installed, only an air
    vent is required.
2. Thermistors should be installed in an immersion well.
    Locate thermistor in the bottom half of the tank.
3. If electric water heat is used instead of buffer tank, see
    drawing 2-7.
4. P/T (pressure/temperature) ports are internal for THW
    units on load and source connections.
5. Other components (additional ball valves, unions, etc.)
    may be required for ease of service. This drawing
    shows only minimum requirements. Your specific
    installation will dictate final component selections.
6. Buffer tank must be approved as a heating vessel.
7. Local code supercedes any piping arrangements or
    components shown on this drawing.

To/From
Radiant Floor,

Radiator,
Baseboard,
or Fan Coil

Heating System

H C

H C

Exp
Tank

Note 1

Air Vent

See drawings in section 3 for Source connections

03Oct07

Note 3
THW
Unit

Source HX
(coaxial)

Load HX
(brz plt)

INOUTIN OUTOUT
HTG DHW

M

DHW
IN

HTG

P.R.V.

Thermistor
Note 2

If heat exchanger
of indirect water
heater does not
have enough
mass, see 
drawing 2-9

Thermistor
Note 2
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Typical open loop piping is shown in Figure 2. Shut off 
valves should be included in case of servicing. Boiler 
drains or other valves should be ‘tee’d’ into the line to 
allow acid  ushing of just the heat exchanger. Pressure 
temperature plugs should be used so that  ow and 
temperature can be measured. Piping materials should 
be limited to PVC SCH80 or copper. Due to the 
pressure and temperature extremes, PVC SCH40 
is not recommended. Water quantity should be 
plentiful and of good quality. Consult Table 2 for water 
quality guidelines. The unit can be ordered with either 
a copper or cupro-nickel water heat exchanger. Copper 
is recommended for closed loop systems and open 
loop ground water systems that are not high in mineral 
content or corrosiveness. In conditions anticipating 
heavy scale formation or in brackish water, a cupro-
nickel heat exchanger is recommended. In ground 
water situations where scaling could be heavy or where 
biological growth such as iron bacteria will be present, 
a closed loop system is recommended. Heat exchanger 
coils may over time lose heat exchange capabilities 
due to a build up of mineral deposits inside. These can 
be cleaned only by a quali ed service mechanic as 
acid and special pumping equipment are required. 

Desuperheater coils can likewise become scaled and 
possibly plugged. In areas with extremely hard water, 
the homeowner should be informed that the heat 
exchanger may require occasional acid  ushing.

Expansion Tank and Pump
Use a closed, bladder-type expansion tank to minimize 
mineral formation due to air exposure. The expansion 
tank should be sized to handle at least one minute run 
time of the pump to prevent premature pump failure 
using its drawdown capacity rating. The pump should be 
sized to the home’s domestic water load (5-9 gpm [19-
34 l/m]) plus the heat pump water load. Discharge water 
from the unit is not contaminated in any manner and 
can be disposed of in various ways depending on local 
building codes; i.e. recharge well, storm sewer, drain 
 eld, adjacent stream or pond, etc. Most local codes 
forbid the use of sanitary sewer for disposal. Consult 
your local building and zoning department to assure 
compliance in your area. 

Water Control Valve
Note the placement of the water control valve. Always 
maintain water pressure in the heat exchanger by 
placing water control valves at the outlet of the unit to 
prevent mineral precipitation. Pilot operated or Taco 

slow closing valve’s solenoid valves are recommended 
to reduce water hammer. If water hammer persists, a 
mini-expansion tank can be mounted on the piping to 
help absorb the excess hammer shock. Insure that the 
total ‘VA’ draw of the valve can be supplied by the unit 
transformer. For instance the Taco slow closing valve 
can draw up to 35VA. This can overload smaller 40 or 
50 VA transformers depending on the other controls 
employed. A typical pilot operated solenoid valve draws 
approximately 15VA. Note the special wiring diagram of 
the AVM valve (Figure 9).

Flow Regulation
Flow regulation can be accomplished by two methods. 
First, most water control valves have a built in  ow 
adjustment. By measuring the pressure drop through 
the unit heat exchanger,  ow rate can be determined 
and compared to Table 7. Simply adjust the water 
control valve until the desired  ow is achieved. 
Secondly, a  ow control device may be installed. The 
devices are typically an ori ce of plastic material that 
is designed to allow a speci ed  ow rate. These are 
mounted on the outlet of the water control valve. On 
occasion, these valves can produce a velocity noise 
that can be reduced by applying some back pressure. 
This is accomplished by slightly closing the leaving 
isolation valve of the well water setup.

Low Temperature Cutout
The water low temperature cutout setpoint should be 
activated to avoid freeze damage to the unit. Consult 
the low temperature cutout section of the controls 
description for instructions.

CAUTION! 
CAUTION! Many units are installed with a factory or  eld 
supplied manual or electric shut-off valve. DAMAGE 
WILL OCCUR if shut-off valve is closed during unit 
operation. A high pressure switch must be installed on the 
heat pump side of any  eld provided shut-off valves and 
connected to the heat pump controls in series with the 
built-in refrigerant circuit high pressure switch to disable 
compressor operation if water pressure exceeds pressure 
switch setting. The  eld installed high pressure switch shall 
have a cut-out pressure of 235 psig [1620 kPa] and a cut-in 
pressure of 190 psig [1310 kPa]. This pressure switch can 
be ordered with a 1/4” internal  are connection as part 
number 39B0005N01.

CAUTION! 
CAUTION! Refrigerant pressure activated water regulating 
valves should never be used with this equipment.

Ground-Water Heat Pump Systems
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Table 2: Water Quality Standards

Figure 2: Typical Open Loop/ Well Application

100 F (38 C)
NR
NR

<150 ppm
< 375 ppm
>375 ppm

Notes: Rev.: 01/21/09B

Application not recommended.

THW

Source HX
(coaxial)

Load HX

IN OUT

NOTES:
1. P/T (pressure/temperature)  ports are internal for THW
    series units.
2. Other components (additional ball valves, unions, etc.)
    may be required for ease of service. This drawing
    shows only minimum requirements. Your specific
    installation will dictate final component selections.
3. Local code supercedes any piping arrangements or
    components shown on this drawing.

16Nov07

See drawings in Application manual for Load connections

P/T port

To proper discharge location
S

From pressure tank

Strainer (optional)

Shut-off valve

Boiler drain (for flushing)

Water control valve
High Pressure Switch

Flow regulator

Sound absorbing pad

THW

Ground-Water Heat Pump Systems
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Piping Installation
The typical closed loop ground source system is shown 
in Figure 3. All earth loop piping materials should be 
limited to only polyethylene fusion in inground sections 
of the loop. Galvanized or steel  tting should not be 
used at any time due to their tendency to corrode. All 
plastic to metal threaded  ttings should be avoided due 
to their potential to leak in earth coupled applications 
and a  anged  tting substituted. P/T plugs should be 
used so that  ow can be measured using the pressure 
drop of the unit heat exchanger in lieu of other  ow 
measurement means. Earth loop temperatures can range 
between 25-110°F [-3.9 - 43.3°C]. Upon completion of 
the ground loop piping, pressure test the loop to assure 
a leak free system. Horizontal Systems: test individual 
loops as installed. Test entire system when all loops are 
assembled.
Vertical U-Bends and Pond Loop Systems: test vertical 

U-bends and pond loop assemblies prior to installation 
with a hydrostatic test pressure of at least 100 psi [689 
kPa].

Flushing the Earth Loop
Once piping is completed between the unit,  ow center 
and the ground loop (Figure 3),  nal purging and 
charging of the loop is needed. A  ush cart (at least a 
1.5 hp [1.1 kW] pump) is needed to achieve adequate 
 ow velocity in the loop to purge air and dirt particles 
from the loop itself. An antifreeze solution is used 
in most areas to prevent freezing. All air and debris 
must be removed from the earth loop piping system 
before operation. Flush the loop with a high volume 
of water at a high velocity (2 fps [0.6 m/s] in all piping) 
both directions. The steps below must be followed 
for proper  ushing. Fill loop with water from a garden 
hose through  ush cart before using  ush cart pump 
to ensure an even  ll. Once full, do not allow the water 
level in the  ush cart tank to drop below the pump inlet 
line or air can be pumped back out to the earth loop. 
Try to maintain a  uid level in the tank above the return 
tee so that air can not be continuously mixed back into 
the  uid. 50 psi [345 kPa] surges can be used to help 
purge air pockets by simply shutting off the return valve 
going into the  ush cart reservoir. This ‘dead heads’ 
the pump to 50 psi [345 kPa]. To dead head the pump 
until maximum pumping pressure is reached, open the 
valve back up and a pressure surge will be sent through 
the loop to help purge air pockets from the piping 
system. Notice the drop in  uid level in the  ush cart 
tank. If air is purged from the system, the level will 
drop only 1-2 [25-50mm] inches in a 10” [254mm] 
diameter PVC  ush tank (about a half gallon) since 
liquids are incompressible. If the level drops more 
than this,  ushing should continue since air is still being 
compressed in the loop  uid. Do this a number of times.  

When the  uid level drops less than 1-2” [25-50mm] 
in a 10” [254mm] diameter tank the  ow can be 
reversed. Finally the dead head test should be 
checked again for an indication of air in the loop. This 
 uid level drop is your only indication of air in the 
loop. 

Table 3: Approximate Fluid Volume (gal.) per 100' of Pipe

Table 4: Antifreeze Percentages by Volume

Type
Minimum Temperature for Low Temperature Protection

10°F [-12.2°C] 15°F [-9.4°C] 20°F [-6.7°C] 25°F [-3.9°C]

Methanol
100% USP food grade Propylene Glycol
Ethanol*

25%
38%
29%

21%
25%
25%

16%
22%
20%

10%
15%
14%

* Must not be denatured with any petroleum based product

Fluid Volume (gal [liters] per 100’ [30 meters) Pipe)

Pipe Size Volume (gal) [liters]

Copper

1” 4.1 [15.3]

1.25” 6.4 [23.8]

2.5” 9.2 [34.3]

Rubber Hose 1” 3.9 [14.6]

Polyethylene

3/4” IPS SDR11 2.8 [10.4]

1” iPS SDR11 4.5 [16.7]

1.25” IPS SDR11 8.0 [29.8]

1.5” IPS SDR11 10.9 [40.7]

2” IPS SDR11 18.0 [67.0]

1.25” IPS SCH40 8.3 [30.9]

1.5” IPS SCH40 10.9 [40.7]

2” IPS SCH40 17.0 [63.4]

Unit Heat Exchanger Typical 1.0 [3.8]

Flush Cart Tank
10” Dia x 3ft tall

[254mm x 91.4cm tall]
10 [37.9]

Ground-Loop Heat Pump Applications
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Figure 3: Typical Earth Loop Connection.  

Antifreeze may be added before, during, or after the 
 ushing procedure. However, depending upon which time 
is chosen, antifreeze could be wasted when emptying the 
 ush cart tank. See antifreeze section for more details. 
Loop static pressure will  uctuate with the seasons. 
Pressures will be higher in the winter months than during 
the cooling season. This  uctuation is normal and should 
be considered when charging the system initially. Run the 
unit in either heating or cooling for a number of minutes 
to condition the loop to a homogenous temperature. This 
is a good time for tool cleanup, piping insulation etc. Then 
 nal  ush and pressurize the loop to a static pressure of 
40-50 psi [275-345 kPa] (winter) 15-20 psi [100-138 kPa] 
(summer). 

After pressurization, be sure to remove the plug in 
the end of the Grundfos loop pump motor(s) to allow 
trapped air to be discharged and to insure the motor 
housing has been  ooded. This is not required for 
Taco circulators. Insure the loop  ow center provides 
adequate  ow through the unit by checking pressure 
drop across the heat exchanger and comparing it to the 
 gures shown in Table 7.  

Antifreeze
In areas where minimum entering loop temperatures 
drop below 40°F [4.4°C] or where piping will be routed 
through areas subject to freezing, antifreeze is needed. 
Alcohols and glycols are commonly used as antifreezes, 
however your local territory manager should be 
consulted for the antifreeze best suited to your area. 
Freeze protection should be maintained to 15°F [-9.4°C] 
below the lowest expected entering loop temperature. 
For example, if 30°F [-1.1°C] is the minimum expected 
entering loop temperature, the leaving loop temperature 
would be 25-22°F [-3.9 to -5.6°C] and freeze protection 
should be at 15°F [-9.4°C] (30°F-15°F=15°F). All 
alcohols should be premixed and pumped from a 
reservoir outside of the building when possible or 
introduced under water level to prevent fuming. Initially 
calculate the total volume of  uid in the piping system 
using Table 3. Then use the percentage by volume 
shown in Table 4 for the amount of antifreeze. Antifreeze 
concentration should be checked from a well mixed 
sample using a hydrometer to measure speci c gravity.  

Low Water Temperature Cut-Out Setting
When an antifreeze is selected the low temperature 
limit setpoint should be switched to the lower 
setting to avoid nuisance faults. Consult Low Water 
Temperature Cut-Out Setting in the controls section 
for more information.To/From Ground Loop

THW

Source HX
(coaxial)

Load HX

IN OUT

NOTES:
1. P/T (pressure/temperature)  ports are internal for THW
    series units.
2. Source water piping must be insulated for closed loop
     installations.
3. Other components (additional ball valves, unions, etc.)
    may be required for ease of service. This drawing
    shows only minimum requirements. Your specific
    installation will dictate final component selections.
4. Local code supercedes any piping arrangements or
    components shown on this drawing.

Flow Controller

02Nov07

See drawings in Application manual for Load connections

P/T port

Sound absorbing pad

THW

Ground-Loop Heat Pump Applications
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General Line Voltage Wiring
Be sure the available power is the same voltage and phase as 
that shown on the unit serial plate. Line and low voltage wiring 
must be done in accordance with local codes or the National 
Electric Code, whichever is applicable. 

Table 5: Electrical Data

WARNING! 
WARNING! To avoid possible injury or death due to 
electrical shock, open the power supply disconnect 
switch and secure it in an open position during 
installation.

CAUTION!  Use only copper conductors for  eld installed 
electrical wiring. Unit terminals are not designed to accept other 
types of conductors.

WARNING! 

CAUTION! 

All  eld installed wiring, including electrical ground, must 
comply with the National Electrical Code as well as all 
applicable local codes.

Refer to the unit wiring diagrams for fuse sizes and a schematic 
of the  eld connections which must be made by the installing 
(or electrical) contractor.

Consult the unit wiring diagram located on the inside of the 
compressor access panel to ensure proper electrical hookup.

All  nal electrical connections must be made with a length of 
 exible conduit to minimize vibration and sound transmission 
to the building.

208 Volt Operation
All 208-240 Volt units are factory wired for 240 Volt. The 
transformers may be switched to 208V operation as illustrated 
on the wiring diagram. By switching the Red (208V) and the 
Orange (240V) at the terminal.

THW Power Connection 
Line voltage connection is made by connecting the incoming 
line voltage wires to the power block as shown in Figures 5 and 
6. Consult Table 5 for correct fuse size.

Three Phase units require a neutral wire. 

Electrical - Line Voltage

WARNING!  To avoid possible injury or death due to 
electrical shock, open the power supply disconnect switch 
and secure it in an open position during installation.

Model Voltage
Code Voltage Min/Max

Voltage

Compressor Load
Pump
FLA

Source
Pump (1)

FLA

Source
Pump (2)

FLA

Total
Unit
FLA

Min
Circuit 
Amps

Max
Fuse 

HACRQty RLA LRA

THW008

T 200-220/50/1 190/242 1 18.9 94
- - - 18.9 23.6 40

0.8 - - 19.7 24.4 40
0.8 0.8 - 20.5 25.2 40

S 380-420/50/3 361/462 1 6.6 39
- - - 6.6 8.3 15

0.8 - - 7.4 9.1 15
0.8 0.8 - 8.2 9.9 15

THW010

T 200-220/50/1 190/242 1 24.7 121
- - - 24.7 30.9 50

0.8 - - 25.5 31.7 50
0.8 0.8 0.8 27.1 33.3 50

S 380-420/50/3 361/462 1 7.9 41
- - - 7.9 9.9 15

0.8 - - 8.7 10.7 15
0.8 0.8 0.8 10.3 12.3 20

G 208-230/60/1 197/254 1 20.7 81
- - - 20.7 25.9 45

1.07 - - 21.8 26.9 45
1.07 1.07 1.07 23.9 29.1 45

THW012 S 380-420/50/3 361/462 1 9.8 70
- - - 9.8 12.3 20

1.07 - - 10.9 13.3 20
1.07 1.07 1.07 13 15.5 25
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Figure 6: THW 60Hz Line and Low Voltage

Electrical - Line Voltage

Figure 5: THW 50Hz Line and Low Voltage

Field Low Voltage Wiring Field Line Voltage Wiring

Field Low Voltage Wiring Field Line Voltage Wiring
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Low Voltage Connections
The thermistors (sensors) and other low voltage wiring 
should be connected to the 12 position terminal strip in the 
THW control box.  See  gures 5 and 6 for details.

"A" has been provided to control accessory devices, such as 
water valves, electronic air cleaners, humidi ers, etc. Note: 
This terminal should be used only with 24 Volt signals 
and not line voltage signals. This signal operates with the 
compressor contactor. See Figure 8 or the wiring schematic 
for details.

Figure 8: Accessory Wiring

Water Solenoid Valves 
Figures 9a and 9b illustrate a typical slow closing water 
control valve wiring. A slow closing valve may be required 
to prevent water hammer. When using an AVMB -Taco Slow 
Closing valves on THW Series equipment Figure 9a wiring 
should be utilized. The valve takes approximately 60 seconds 
to open (very little water will  ow before 45 seconds) and it 
activates the compressor only after the valve is completely 
opened (by closing its end switch). Only relay or triac based 
electronic thermostats should be used with the AVMB valve. 
When wired as shown, the valve will operate properly with 
the following notations:

Low Water Temperature Cutout - FP1
The CXM/DXM control allows the  eld selection of source  uid 
low temperature cutout points. The factory setting of FP1 is 
set for water (30°F [-1.1°C]). In cold temperature applications 
jumper JW3 (FP1- antifreeze 10°F [-12.2°C]) should be clipped 
as shown in Figure 7 to change the setting to 10°F [-12.2°C], a 
more suitable temperature when using antifreezes. 

Accessory Connections
A terminal paralleling the compressor contactor coil has 
been provided on the CXM/DXM control of the THW unit. 

Figure 7: Changing FP1-Low Water Temperature Cutout 
Setpoint

JW3-FP1 jumper 
should be clipped 
when antifreeze 

is used.

CXM Board

1. The valve will remain open during a unit lockout.
2. The valve will draw approximately 25-35 VA through the “Y” 

signal of the thermostat.

CXM
Board

Electrical - Low Voltage



Page 42Technical Service Guide

15

Tr a n q u i l i t y  H i g h  Te m p e r a t u r e  Wa t e r- t o - Wa t e r  ( T H W )  S e r i e s
R e v. :  1 4  M a y,  2 0 0 9

c l i m a t e m a s t e r. c o m

Figure 9a: Well Water AVMB Valve Wiring CAUTION! 
CAUTION! Many units are installed with a factory or  eld 
supplied manual or electric shut-off valve. DAMAGE 
WILL OCCUR if shut-off valve is closed during unit 
operation. A high pressure switch must be installed on the 
heat pump side of any  eld provided shut-off valves and 
connected to the heat pump controls in series with the 
built-in refrigerant circuit high pressure switch to disable 
compressor operation if water pressure exceeds pressure 
switch setting. The  eld installed high pressure switch shall 
have a cut-out pressure of 235 psig [1620 kPa] and a cut-in 
pressure of 190 psig [1310 kPa]. This pressure switch can 
be ordered with a 1/4” internal  are connection as part 
number 39B0005N01.

CAUTION! 
CAUTION! Refrigerant pressure activated water regulating 
valves should never be used with this equipment.

Figure 9b: Taco SBV Valve Wiring

R
CXM Board*

MPC*

Y

1
2

3

Y1

AVMB
Taco ValveHeater Switch

*Valve must be wired in between the CXM and MPC boards.  Remove the yellow
  wire from the CXM board and connect it to terminal 2 on the valve.  Add a new 
  wire from terminal 3 to the Y terminal at the CXM board, and a jumper wire from 
  terminal 1 to terminal R at the CXM board as shown above.

*Valve must be wired in between the CXM and MPC boards.  Remove the yellow
  wire from the CXM board and connect it to the w/y terminal on the valve.  Add a
  new wire from the end switch (bottom connection) to the the Y terminal at the 
  CXM board, and a jumper wire from the w/y terminal to the other side (top
  connection) of the end switch as shown above.

Taco SBV Valve

Y1
MPC*

C

CXM
Board

Y*

Electrical - Low Voltage
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Controls
User interface:   Figure 10 shows the factory installed 
and wired panel-mounted user interface for customizing 
the MPC programming.  A large dot-matrix style 2” 
x 2” [5 x 5 cm] back-lit display is controlled by four 
arrow keys and a select key.  The main screen, as 
shown in  gure 11, displays current outdoor and water 
temperatures, and allows the user to change settings 
by selecting one of the menus from the bottom of the 
screen (see  gure 13 THW User Interface Menu).  A 
special installer set up mode allows the technician to 
change some of the default MPC parameters.  The 
installer menu may only be accessed when the unit 
is placed in the off mode. Holding the up and down 
buttons at the same time will cause the interface to 
enter the installer setup mode. See  gure 14 (interface 
installer menu) The user interface includes a time 
schedule for DHW generation, Fahrenheit/Celsius 
selection, vacation mode for DHW, and other user 
preference options.

Figure 10:  THW User Interface 

Figure 11:  THW User Interface Main Screen
          

THW Series Control Features
The advantage of a programmable controller, as 
outlined above, is the ability to integrate complex 
decision-making tasks with the standard heat pump 
(CXM) controls and communicate with a user interface.  
Below is a list of standard features that are included in 
the THW series controls.

Outdoor temperature reset:  The heat pump capacity 
and water temperature delivery to the heating system 
must be designed for local weather conditions, usually 
at the 99.6% outdoor temperature.  Therefore, 99.6% 
of the heating season, the heating load is less than it 
is at design conditions.  As the outdoor temperature 
decreases, the heat loss of the structure increases, 
which requires more capacity from the heating system.  
If the water temperature is reduced as the outdoor air 
temperature increases (and vise-versa), the heat pump 
operates at higher COP most of the year.  The MPC 
has a built in algorithm that adjusts the buffer tank 
temperature based upon outdoor air temperature to 
maximize ef ciency and comfort.  Temperature settings 
may be adjusted at the user interface if factory defaults 
are not suf cient.

The base setpoint for energizing the compressor in the 
heating mode is determined by subtracting one-half 
the heating differential value (HTD) from the buffer 
tank heating temperature setpoint.  The HTD is the 
differential used for controlling setpoint.  For example, 
if the buffer tank setpoint is 100°F [38°C], and the HTD 
is 6°F [3°C], the compressor will be energized at 97°F 
[36°C] and will be turned off at 103°F [39°C].  The HTD 
is the difference between the compressor “call” (97°F 
[36°C]) and the “satis ed” (103°F [39°C]) temperature.  
The buffer tank temperature may then be reduced by 
the outdoor temperature reset function, depending on 
the current outdoor air temperature (OAT) value.  The 
valid range for the buffer tank heating setpoint is 70-
140°F [21-60°C], with a default value of 100°F [38°C].  
The valid range for the heating differential value (HTD) 

Arrow Keys

Select Key

CAUTION! 
CAUTION: Maximum leaving water temperature of the 
THW series equipment is 145°F [63°C].  For domestic 
hot water tank temperatures or heating buffer tank 
temperatures above 130°F [54°C], pump and pipe sizing is 
critical to insure that the  ow rate through the heat pump 
is suf cient to maintain leaving water temperatures below 
the maximum temperature, and to provide water  ow 
rates within the ranges shown in the performance section 
of this manual.

Electrical - Controls
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Figure 12:  Example Outdoor Temperature Reset

Table 6:  Buffer Tank Interface Inputs

Setting Description Range Default

Buffer Tank Set Point 70-140°F [21-60°C} 100°F [38°C]

Buffer Tank Deadband 4-20°F [2-11°C] 6°F [3°C]

Outdoor Design Temp -40-50°F [-40-10°C] 0°F [-18°C]

Maximum Design 
Water Temp

80-140°F [27-60°C] 130°F [54°C]

Minimum Design 
Water Temp

70-120°F [21-49°C] 70°F [21°C]

Building Balance 
Point Temp

50-70°F [10-21°C] 60°F [16°C]

The maximum design water temperature must be equal the buffer 
tank setpoint. The buffer tank setpoint will override the maximum 
design temperature if they are entered with different values. 

Electrical - Controls

is 4-20°F [2-11°C], adjustable in 2°F [1°C] increments, 
with a default value of 6°F [3°C].  

There are four outdoor reset variables used for 
reducing the buffer tank setpoint.  The outdoor 
design temperature (ODT) is the OAT above which 
setpoint reduction begins.  The valid range for ODT 
is –40°F to 50°F [-40°C to 10°C], with a default value 
of 0°F [-18°C].  The maximum design buffer tank 
temperature (MaxBT) is the maximum desired buffer 
tank setpoint at the outdoor design temperature.  The 
valid range for MaxBT is 80-140°F [27-60°C], with a 

default value of 130°F [54°C].  The building balance 
point temperature (the temperature at which heating 
is no longer needed) is the OAT at which maximum 
setpoint (MaxBT) reduction will occur.  The valid range 
for building balance point is 50-70°F [10-21°C], with 
a default value of 60°F [16°F].  The minimum design 
water temperature is the minimum desired buffer tank 
setpoint at the building balance point temperature.  
The valid range for minimum buffer tank temperature 
is 70°F-120°F [21-49°C], with a default value of 70°F 
[21°C].  If an OAT sensor is not detected (or if a 
thermistor error has occurred), the buffer tank setpoint 
will not be reduced based on the OAT value (i.e. the 
controller will use the buffer tank setpoint as described 
in the previous paragraph). 
Figure 12 shows an example outdoor temperature 
reset curve for a climate that has an outdoor design 
temperature of -4°F [-20°C].  At design temperature, 
the radiant  oor system needs 126°F [52°C] water.  
However, when the outdoor temperature is 68°F 
[20°C], the home needs no heating (building balance 
point).  In between -4°F and 68°F [-20°C and 20°C], 
the water temperature in the buffer tank is adjusted 
accordingly.  For homes that are well insulated and 
tightly sealed, the building balance point may be 55°F 
[13°C] or lower, so the slope of the line changes based 
upon settings at the user interface.  The radiant  oor 
design temperature will also change the slope of the 
line.  If tighter pipe spacing is used, for example, the 
water temperature at the outdoor design temperature 
may only be 100°F [38°C].  Again, as the settings are 
changed at the user interface, the slope of the line will 
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change.  As mentioned earlier, the lower the heating 
water temperature at design conditions, the higher the 
ef ciency (COP) of the heat pump.  The combination of 
a lower design temperature and outdoor temperature 
reset can result in a signi cant impact on operating 
costs.
   
Warm weather shutdown (WWSD):  Radiant  oor 
systems are the most comfortable type of heating 
available today.  However, they do have one 
disadvantage – quickly switching from heating to cooling 
is not possible due to the mass heat storage in the slab.  
For example, in the spring or fall, there could be times 
where heating is required at night, but cooling is required 
during the day.  With a warm  oor, the cooling system 
has to work much harder to cool the space.  WWSD 
shuts down the water-to-water heat pump at a pre-
determined outdoor air temperature (adjustable at the 
user interface).  When a water-to-air heat pump is used 
for space cooling, this unit can be enabled when WWSD 
is activate, allowing the water-to-air heat pump to heat 
via forced air during the shoulder seasons, avoiding the 
warm slab/cooling dilemma (see cooling enable, below).  
A normally closed contact is provided in the THW unit 
to de-energize the heating system controls (e.g. radiant 
 oor control panel) during WWSD.  WWSD does not 
affect DHW heating.  In other words, the water-to-water 
unit can still operate for generating DHW, even if the 
heating distribution (e.g. radiant  oor) system is disabled.  

The WWSD activation (i.e. when the WWSD feature 
is enabled) outdoor air temperature range is 40-100°F 
[4-38°C] with a default value of 70°F [21°C].  The 
WWSD deactivation (i.e. when the radiant heating 
returns to operating mode) temperature range is 35-
95°F [2-35°C] with a default value of 65°F [18°C] and a 
minimum difference between activation and deactivation 
temperatures of 5°F [3°C].  If the outdoor air temperature 
(OAT) rises above the activation temperature, the cooling 
enable signal (see below) is enabled, and the control no 
longer controls the buffer tank temperature.  If the OAT 
falls below the deactivation temperature, the control 
resumes monitoring the buffer tank temperature.

Cooling enable:  Cooling enable is tied to the WWSD 
feature.  If desired, the water-to-air unit controls can 
be wired to the THW unit controls, which will allow 
the water-to-air unit to operate during WWSD, but will 
disable the water-to-air unit when the THW unit is not 
in WWSD mode.  When a heat pump thermostat is 
connected to the water-to-air unit, forced air heating 
may be used for the shoulder seasons, allowing quick 

heating to cooling changeover.  If this feature is used, 
the consumer will easily be able to tell when WWSD is 
enabled because the water-to-air unit thermostat will 
only be active during WWSD.  Otherwise, the water-
to-air unit thermostat will be disabled, indicating that 
the consumer should utilize the hydronic heating (e.g. 
radiant  oor) thermostat.

Second stage heating (backup boiler):  Optimal heat 
pump sizing may not include a water-to-water heat 
pump that can handle 100% of the heating load.  
When a backup boiler is used to supplement the 
heating capacity, a 24VAC output from the THW unit 
can energize the boiler.  The boiler control box simply 
needs a relay that can be used to interface with the 
THW unit.
DHW priority:  By default, DHW heating always takes 
priority over space heating.  Normally, the hot water 
load will be satis ed quickly, and the unit can then 
switch back to space heating.  

Time schedule:  DHW temperatures may be adjusted 
during occupied/unoccupied times via the user 
interface to save energy costs. 

Vacation mode:  DHW generation may be disabled 
when the user interface is placed in vacation mode.  A 
return date and time may be set to restore normal DHW 
temperatures.  

Emergency DHW generation:  If the THW unit is locked 
out, a 24VAC signal can be sent to a contactor at 
the water heater to allow the operation of the electric 
elements and associated thermostat.

Enhanced heat pump lockouts:  Like any 
ClimateMaster unit, the CXM board locks out the 
compressor any time a lockout condition occurs.  
The MPC reads the lockouts from the CXM, and 
reports the condition to the user interface.  The user 
interface changes from a blue backlight to a red 
backlight, indicating a lockout.  The actual lockout 
is reported (e.g. High Pressure) at the interface.  In 
addition to the standard CXM faults, the MPC checks 
for bad thermistors and high compressor discharge 
temperature, which are also reported at the user 
interface.

Pump control:  If the optional load and source pump(s) 
are selected, the control energizes the pumps any time 
the compressor is operating.

Electrical - Controls
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Electrical - Controls

Variable speed  oor pump (VSFP) output:  Some 
radiant  oor systems utilize a variable speed pump 
on the  oor system, which changes  ow based upon 
the number of zones open or closed. Since the pump 
has built-in controls, only a power supply is needed. 
An optional power terminal is available for VSFP 
applications. 

Figure 13:  THW User Interface Menu
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INSTALLER
MENU

BUFFER TANK
SETPOINT

INPUT DEALER
INFORMATION

BUFFER TANK
DEADBAND

OUTDOOR
TEMPERATURE

RESET

RESTORE
DEFAULTS

MANUAL
OPERATION

HOT WATER
DEADBAND

OUTDOOR
DESIGN TEMP

MAXIMUM
WATER TEMP

MINIMUM WATER
TEMP

BALANCE POINT
TEMP

Figure 14:  THW Installer Interface Menu 

Electrical - Controls
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Electrical - Wiring Diagram Matrix

Model Diagram
Number Voltage Option

THW008 96B0108N01 220/50/1 -

THW008 96B0108N02 220/50/1 VSFP

THW010 96B0108N05 230/60/1 -

THW010 96B0108N06 230/60/1 VSFP

THW012 97B0108N03 380-420/50/3 -

THW012 97B0108N04 380-420/50/3 VSFP
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Typical Wiring Diagram - THW 230/60/1 Units
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Typical Wiring Diagram - THW 230/60/1 Units
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Typical Wiring Diagram - THW 230/60/1 Units With VSFP
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Typical Wiring Diagram - THW 230/60/1 Units With VSFP
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Typical Wiring Diagram - THW 220/50/1 Units
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Typical Wiring Diagram - THW 220/50/1 Units
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Typical Wiring Diagram - THW 220/50/1 Units with VSFP



Page 56Technical Service Guide

29

Tr a n q u i l i t y  H i g h  Te m p e r a t u r e  Wa t e r- t o - Wa t e r  ( T H W )  S e r i e s
R e v. :  1 4  M a y,  2 0 0 9

c l i m a t e m a s t e r. c o m

Typical Wiring Diagram - THW 220/50/1 Units with VSFP
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Typical Wiring Diagram - THW 220/50/3 Units
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Typical Wiring Diagram - THW 220/50/3 Units
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Typical Wiring Diagram - THW 220/50/3 Units with VSFP
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Typical Wiring Diagram - THW 220/50/3 Units with VSFP
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Unit Commissioning & Operating Conditions

Unit Commissioning & Operating 
Conditions

Environment – This unit is designed for indoor 
installation only. Do not install in an area subject to 
freezing or where humidity levels can cause cabinet 
condensation.
Power Supply – A voltage variation of +/- 10% of 
nameplate utilization voltage is acceptable.

Operation and performance is primarily dependent 
upon water temperatures, water  ow rates and 
ambient air temperature. This water to water heat 
pump is capable of operating over a wide temperature 
range and with  ow rates of between 1.5 GPM to 3.0 
GPM/Ton (1.6 to 3.2 - L/M Per kW), however usually no 
more than one of these factors may be at a minimum 
or maximum level at a time.

The commissioning table indicates water 
temperatures which are suitable for initial unit 
commissioning in an environment where the  ow rate 
and water temperature is not yet stable and to avoid 
nuisance shut down of the units freeze and refrigerant 
pressure safeties.   

The operating table indicates the maximum and 
minimum ranges of the unit. 

For more speci c unit performance reference the 
product catalog, the submittal data sheets or contact 
your supplier for assistance.

BUILDING COMMISSIONING

ENTERING WATER 
TEMPERATURE

SOURCE MIN/MAX 50/70°F (10/21.1°C)

LOAD MIN/MAX 70/130°F (21.1/54.4°C)

AMBIENT MIN/MAX 39/85°F (3.9°C/29.4°C)

BUILDING OPERATING

SOURCE MIN/MAX 30/70°F (-1.1/21.1°C)

LOAD MIN/MAX 70/130°F (21.1/54.4°C)

AMBIENT MIN/MAX 39/85°F (3.9/29.4°C)
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UNIT CHECKOUT
❑ Balancing/Shutoff Valves: Ensure all isolation 

valves are open, water control valves wired 
and open or coax may freeze and burst.

❑ Line Voltage and Wiring: Ensure Voltage is 
within an acceptable range for the unit and 
wiring and fuses/breakers are properly sized. 
Low voltage wiring is complete.

❑ Unit Control Transformer: Ensure 
transformer has properly selected control 
voltage tap. 208-230V units are factory wired 
for 230V operation unless speci ed otherwise.

❑ Entering Water: Ensure entering water 
temperatures are within operating limits of Table 
7.

❑ Low Water Temperature Cutout: Verify low 
water temperature cut-out on CXM/DXM is 
properly set.

❑ Water Flow Balancing: Verify inlet and outlet 
water temperatures  on both Load and source 
are recorded for each heat pump upon startup. 
This check can eliminate nuisance trip outs and 
high velocity water  ows that can erode heat 
exchangers.

❑ Unit Controls: Verify CXM or DXM  eld 
selection options are proper and complete.

SYSTEM CHECKOUT
❑ System Water Temperature: Check load and 

source water temperature for proper range and 
also verify heating and cooling setpoints for 
proper operation.

❑ System pH: System water pH is 7.5 - 8.5.  
Proper pH promotes longevity of hoses and 
 ttings.

❑ System Flushing: Water used in the system 
must be potable quality initially and clean 
of dirt, piping slag, and strong chemical 
cleaning agents.  Verify all air is purged from 
the system. Air in the system can cause poor 
operation or system corrosion.

BEFORE POWERING SYSTEM, please check the following:

Figure 15: Test Mode Pins

CXM Board

WARNING! 
WARNING! To avoid equipment damage, DO NOT leave 
system  lled in a building without heat during the winter 
unless antifreeze is added to system water.  Condenser 
coils never fully drain by themselves and will freeze unless 
winterized with antifreeze.

WARNING! 
WARNING! Verify ALL water controls are open and allow 
water  ow prior to engaging the compressor.  Freezing of 
the coax or water lines can permanently damage the heat 
pump.

Short test pins 
together to enter 
Test Mode and 
speed-up timing 
and delays for 20 
minutes.

Unit & System Checkout

❑ Cooling Tower/Boiler: Check equipment for 
proper setpoints and operation.

❑ Low Water Temperature Cutout: Verify 
low water temperature cut-out controls are 
provided for the outdoor portion of the loop or 
operating problems will occur.

❑ Miscellaneous: Note any questionable 
aspects of the installation.
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Table 8: Heat Exchanger Water Pressure Drop

CXM/DXM Safety Control Reset
Lockout - In Lockout mode, the Status LED will 
begin fast  ashing. The compressor relay is turned off 
immediately. Lockout mode can be soft reset via the 
“Y” input or can be hard reset via the disconnect. The 
last fault causing the lockout will be stored in memory 
and can be viewed by going into test mode.

Fault Retry - In Fault Retry mode, the Status LED 
begins slow  ashing to signal that the control is trying 
to recover from a fault input. The CXM control will 
stage off the outputs and then “try again” to satisfy 
the thermostat "Y" input call. Once the input calls 
are satis ed, the control will continue on as if no 
fault occurred. If 3 consecutive faults occur without 
satisfying the "Y" input call, then the control will go to 
Lockout mode. The last fault causing the lockout will 
be stored in memory and can be viewed by going into 
test mode.

Consult the CXM AOM for complete descriptions.

Note: Units have a  ve minute time delay in the control 
circuit that can be bypassed on the CXM PCB.

1.   Adjust all valves to their full open position. Turn on 
the line power to all heat pump units.

2.   Operate each heat pump in the heating cycle. 
Verify heat exchanger  ow rates based upon table 
7 and temperature drop/rise based upon unit 
performance tables.

3.   Establish a permanent operating record by logging 
the unit operating conditions at initial start-up for 
each unit.

4.   If a unit fails to operate, conduct the following 
checks:

a.   Check the voltage and current. They should 
comply with the electrical speci cations described 
on the 
unit nameplate.

b.   Look for wiring errors. Check for loose terminal 
screws where wire connections have been made 
on both the line and low-voltage terminal boards.

c.   Check the supply and return piping. They must 
be properly connected to the inlet and outlet 
connections on the unit.

d.   If the checks described above fail to reveal the 
problem and the unit still will not operate, contact 
a trained service technician to ensure proper 
diagnosis and repair of the equipment.

WARNING! 
WARNING! When the disconnect switch is closed, 
high voltage is present in some areas of the electrical 
panel. Exercise caution when working with energized 
equipment.

WARNING! 
WARNING! Verify ALL water controls are open and allow 
water  ow prior to engaging the compressor.  Freezing of 
the coax or water lines can permanently damage the heat 
pump.

Multiply psi by 2.31 to obtain feet of head
Multiply kPa by 10 to obtain mBar

Unit Start-Up Procedure

Model GPM
[l/m]

Pressure Drop psi [kPa]
30°F
[-1°C]

50°F
[10°C]

70°F
[21°C]

Source/Outdoor Coax

008 5.1 [19.3]
6.4 [24.3]

0.41 [2.82]
0.58 [4.03]

0.31 [2.14]
0.48 [3.28]

0.21 [1.45]
0.35 [2.41]

010 6.6 [25.0]
8.3 [31.5]

0.60 [4.13]
0.85 [5.68]

0.48 [3.31]
0.73 [4.90]

0.37 [2.55]
0.60 [4.03]

012 8.2 [31.1]
10.2 [38.7]

0.61 [4.20]
0.88 [6.09]

0.45 [3.10]
0.73 [5.02]

0.34 [2.34]
0.62 [4.29]

Model GPM
[l/m]

Pressure Drop psi [kPa]
70°F

[21°C]
90°F

[32°C]
110°F
[43°C]

130°F
[54°C]

Load/Indoor Heat Exchanger

008 4.2 [15.9]
5.6 [21.2]

0.34 [2.34]
0.64 [4.41]

0.26 [1.79]
0.54 [3.72]

0.18 [1.24]
0.43 [2.96]

0.14 [0.97]
0.36 [2.48]

010 5.4 [20.5]
7.3 [27.7]

0.62 [4.27]
1.13 [7.79]

0.58 [4.00]
0.97 [6.68]

0.55 [3.79]
0.82 [5.65]

0.53 [3.65]
0.70 [4.82]

012 6.7 [25.4]
8.9 [33.7]

0.94 [6.48]
1.54 [10.61]

0.80 [5.51]
1.38 [9.51]

0.66 [4.55]
1.22 [8.41]

0.57 [3.93]
1.09 [7.51]
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Water Coil Maintenance –                                   
(Direct Ground Water Applications Only)
If the installation is performed in an area with a known 
high mineral content (125 P.P.M. or greater) in the 
water, it is best to establish with the owner a periodic 
maintenance schedule so the coil can be checked 
regularly. Consult the well water applications section 
of this manual for a more detailed water coil material 
selection. Should periodic coil cleaning be necessary, 
use standard coil cleaning procedures which are 
compatible with either the heat exchanger material or 
copper water lines. Generally, the more water  owing 
through the unit the less chance for scaling.

Water Coil Maintenance –
(All Other Water Loop Applications)                                         
Generally water coil maintenance is not needed 
however, if the installation is located in a system with a 
known high dirt or debris content, it is best to establish 
with the owner a periodic maintenance schedule so the 
coil can be checked regularly. These dirty installations 
are a result of the deterioration of iron or galvanized 
piping or components in the system or open cooling 
towers requiring heavy chemical treatment and mineral 
buildup through water use. Should periodic coil cleaning 
be necessary, use standard coil cleaning procedures 
which are compatible with both the heat exchanger 
material and copper water lines. Generally, the more 
water  owing through the unit, the less chance for 
scaling, however excessive  ow rates can produce 
water (or debris) velocities that can erode the heat 
exchanger wall and ultimately produce leaks.

Compressor 
Conduct annual amperage checks to ensure amp draw 
is no more than 10% greater than that indicated by 
serial plate data.

Cabinet
Do not allow water to stay in contact with the cabinet 
for long periods of time to prevent corrosion of the 
cabinet sheet metal. Generally equipment cabinets are 
set up from the  oor a few inches for prevention. The 
cabinet can be cleaned using a mild detergent.

Refrigerant System 
To maintain sealed circuit integrity, do not install service 
gauges unless unit operation appears abnormal. 
Reference the operating chart for pressure and 
temperatures. Verify that water  ow rates are at proper 
levels before servicing the refrigerant circuit.

Preventive Maintenance
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ne
nt

s o
f C

M
 U

ni
ts 

(w
hi

ch
 co

m
po

ne
nt

s o
nl

y 
in

cl
ud

e t
he

 co
m

pr
es

so
r, 

re
fri

ge
ra

nt
 to

 ai
r/w

at
er

 h
ea

t e
xc

ha
ng

er
s, 

re
ve

rs
in

g 
va

lv
e b

od
y 

an
d 

re
fri

ge
ra

nt
 m

et
er

in
g 

de
vi

ce
) f

or
 te

n 
(1

0)
 y

ea
rs

 fr
om

 th
e W

ar
ra

nt
y 

In
ce

pt
io

n 
D

at
e (

as
 d

e
ne

d 
be

lo
w

); 
an

d 
(4

) O
th

er
 ac

ce
ss

or
ie

s a
nd

 p
ar

ts 
bu

ilt
 o

r s
ol

d 
by

 C
M

, w
he

n 
in

sta
lle

d 
w

ith
 C

M
 U

ni
ts,

 fo
r o

ne
 (1

) y
ea

r f
ro

m
 th

e d
at

e o
f s

hi
pm

en
t f

ro
m

 C
M

. T
he

 “W
ar

ra
nt

y 
In

ce
pt

io
n 

D
at

e”
 sh

al
l b

e t
he

 d
at

e o
f 

or
ig

in
al

 u
ni

t i
ns

ta
lla

tio
n,

 o
r s

ix
 (6

) m
on

th
s f

ro
m

 d
at

e o
f u

ni
t s

hi
pm

en
t f

ro
m

 C
M

, w
hi

ch
ev

er
 co

m
es

 
rs

t. 

To
 m

ak
e a

 cl
ai

m
 u

nd
er

 th
is 

w
ar

ra
nt

y, 
pa

rts
 m

us
t b

e r
et

ur
ne

d 
to

 C
M

 in
 O

kl
ah

om
a C

ity
, O

kl
ah

om
a, 

fre
ig

ht
 p

re
pa

id
, n

o 
la

te
r t

ha
n 

ni
ne

ty
 (9

0)
 d

ay
s a

fte
r t

he
 d

at
e o

f t
he

 fa
ilu

re
 o

f t
he

 p
ar

t; 
if 

CM
 d

et
er

m
in

es
 th

e p
ar

t t
o 

be
 d

ef
ec

tiv
e a

nd
 w

ith
in

 C
M

’s 
Li

m
ite

d 
Ex

pr
es

s 
W

ar
ra

nt
y, 

CM
 sh

al
l, 

w
he

n 
su

ch
 p

ar
t h

as
 b

ee
n 

ei
th

er
 re

pl
ac

ed
 o

r r
ep

ai
re

d,
 re

tu
rn

 su
ch

 to
 a 

fa
ct

or
y 

re
co

gn
iz

ed
 d

ist
rib

ut
or

, d
ea

le
r o

r s
er

vi
ce

 o
rg

an
iz

at
io

n,
 F

.O
.B

. C
M

, O
kl

ah
om

a C
ity

, O
kl

ah
om

a, 
fre

ig
ht

 p
re

pa
id

.  
Th

e w
ar

ra
nt

y 
on

 an
y 

pa
rt 

re
pa

ire
d 

or
 re

pl
ac

ed
 u

nd
er

 
w

ar
ra

nt
y 

ex
pi

re
s a

t t
he

 en
d 

of
 th

e o
rig

in
al

 w
ar

ra
nt

y 
pe

rio
d.

Th
is 

Li
m

ite
d 

Ex
pr

es
s W

ar
ra

nt
y 

sh
al

l c
ov

er
 th

e l
ab

or
 in

cu
rre

d 
by

 C
M

 au
th

or
iz

ed
 se

rv
ic

e p
er

so
nn

el
 in

 co
nn

ec
tio

n 
w

ith
 th

e i
ns

ta
lla

tio
n 

of
 a 

ne
w

 o
r r

ep
ai

re
d 

w
ar

ra
nt

y 
pa

rt 
th

at
 is

 co
ve

re
d 

by
 th

is 
Li

m
ite

d 
Ex

pr
es

s W
ar

ra
nt

y 
on

ly
 to

 th
e e

xt
en

t s
pe

ci
c

al
ly

 se
t f

or
th

 in
 th

e 
th

en
 ex

ist
in

g 
la

bo
r a

llo
w

an
ce

 sc
he

du
le

 p
ro

vi
de

d 
by

 C
M

’s 
W

ar
ra

nt
y 

D
ep

ar
tm

en
t a

nd
 o

nl
y 

as
 fo

llo
w

s: 
(1

) C
M

 U
ni

ts 
fo

r t
w

o 
(2

) y
ea

rs
 fr

om
 th

e W
ar

ra
nt

y 
In

ce
pt

io
n 

D
at

e;
  (

2)
 T

he
rm

os
ta

ts,
 au

xi
lia

ry
 el

ec
tri

c h
ea

te
rs

 an
d 

ge
ot

he
rm

al
 p

um
pi

ng
 m

od
ul

es
 b

ui
lt 

or
 so

ld
 b

y 
CM

, w
he

n 
in

sta
lle

d 
w

ith
 C

M
 U

ni
ts,

 fo
r t

w
o 

(2
) y

ea
rs

 fr
om

 th
e W

ar
ra

nt
y 

In
ce

pt
io

n 
D

at
e;

 an
d 

(3
) S

ea
le

d 
re

fri
ge

ra
nt

 ci
rc

ui
t c

om
po

ne
nt

s o
f C

M
 U

ni
ts 

(w
hi

ch
 co

m
po

ne
nt

s o
nl

y 
in

cl
ud

e t
he

 co
m

pr
es

so
r, 

re
fri

ge
ra

nt
 to

 ai
r/w

at
er

 h
ea

t e
xc

ha
ng

er
s, 

re
ve

rs
in

g 
va

lv
e b

od
y 

an
d 

re
fri

ge
ra

nt
 m

et
er

in
g 

de
vi

ce
) f

or
 

ve
 (5

) y
ea

rs
 fr

om
 th

e W
ar

ra
nt

y 
In

ce
pt

io
n 

D
at

e. 
 A

ct
ua

l L
ab

or
 co

sts
 ar

e n
ot

 co
ve

re
d 

by
 th

is 
Li

m
ite

d 
Ex

pr
es

s W
ar

ra
nt

y 
to

 th
e e

xt
en

t t
he

y 
ex

ce
ed

 th
e a

m
ou

nt
 al

lo
w

ed
 u

nd
er

 sa
id

 al
lo

w
an

ce
 sc

he
du

le
, t

he
y 

ar
e n

ot
 sp

ec
i

ca
lly

 
pr

ov
id

ed
 fo

r i
n 

sa
id

 al
lo

w
an

ce
 sc

he
du

le
, t

he
y 

ar
e n

ot
 th

e r
es

ul
t o

f w
or

k 
pe

rfo
rm

ed
 b

y 
CM

 au
th

or
iz

ed
 se

rv
ic

e p
er

so
nn

el
, t

he
y 

ar
e i

nc
ur

re
d 

in
 co

nn
ec

tio
n 

w
ith

 a 
pa

rt 
no

t c
ov

er
ed

 b
y 

th
is 

Li
m

ite
d 

Ex
pr

es
s W

ar
ra

nt
y, 

or
 th

ey
 ar

e i
nc

ur
re

d 
m

or
e t

ha
n 

th
e t

im
e p

er
io

ds
 

se
t f

or
th

 in
 th

is 
pa

ra
gr

ap
h 

af
te

r t
he

 W
ar

ra
nt

y 
In

ce
pt

io
n 

D
at

e.

Th
is 

w
ar

ra
nt

y 
do

es
 n

ot
 co

ve
r a

nd
 d

oe
s n

ot
 ap

pl
y 

to
: (

1)
 A

ir 
l

te
rs

, f
us

es
, r

ef
rig

er
an

t, 
u

id
s, 

oi
l; 

(2
) P

ro
du

ct
s r

el
oc

at
ed

 af
te

r i
ni

tia
l i

ns
ta

lla
tio

n;
 (3

) A
ny

 p
or

tio
n 

or
 co

m
po

ne
nt

 o
f a

ny
 sy

ste
m

 th
at

 is
 n

ot
 su

pp
lie

d 
by

 C
M

, r
eg

ar
dl

es
s o

f t
he

 ca
us

e o
f t

he
 fa

ilu
re

 o
f 

su
ch

 p
or

tio
n 

or
 co

m
po

ne
nt

; (
4)

 P
ro

du
ct

s o
n 

w
hi

ch
 th

e u
ni

t i
de

nt
i

ca
tio

n 
ta

gs
 o

r l
ab

el
s h

av
e b

ee
n 

re
m

ov
ed

 o
r d

ef
ac

ed
; (

5)
 P

ro
du

ct
s o

n 
w

hi
ch

 p
ay

m
en

t t
o 

CM
, o

r t
o 

th
e o

w
ne

r’s
 se

lle
r o

r i
ns

ta
lli

ng
 co

nt
ra

ct
or

, i
s i

n 
de

fa
ul

t; 
(6

) P
ro

du
ct

s s
ub

je
ct

ed
 to

 im
pr

op
er

 o
r 

in
ad

eq
ua

te
 in

sta
lla

tio
n,

 m
ai

nt
en

an
ce

, r
ep

ai
r, 

w
iri

ng
 o

r v
ol

ta
ge

 co
nd

iti
on

s; 
(7

) P
ro

du
ct

s s
ub

je
ct

ed
 to

 ac
ci

de
nt

, m
isu

se
, n

eg
lig

en
ce

, a
bu

se
, 

re
, 

oo
d,

 li
gh

tn
in

g,
 u

na
ut

ho
riz

ed
 al

te
ra

tio
n,

 m
isa

pp
lic

at
io

n,
 co

nt
am

in
at

ed
 o

r c
or

ro
siv

e a
ir 

or
 li

qu
id

 su
pp

ly
, o

pe
ra

tio
n 

at
 

ab
no

rm
al

 ai
r o

r l
iq

ui
d 

te
m

pe
ra

tu
re

s o
r 

ow
 ra

te
s, 

or
 o

pe
ni

ng
 o

f t
he

 re
fri

ge
ra

nt
 ci

rc
ui

t b
y 

un
qu

al
i

ed
 p

er
so

nn
el

; (
8)

 M
ol

d,
 fu

ng
us

 o
r b

ac
te

ria
 d

am
ag

es
; (

9)
 C

or
ro

sio
n 

or
 ab

ra
sio

n 
of

 th
e p

ro
du

ct
; (

10
) P

ro
du

ct
s s

up
pl

ie
d 

by
 o

th
er

s; 
(1

1)
 P

ro
du

ct
s w

hi
ch

 h
av

e b
ee

n 
op

er
at

ed
 in

 a 
m

an
ne

r c
on

tra
ry

 to
 C

M
’s 

pr
in

te
d 

in
str

uc
tio

ns
; (

12
) P

ro
du

ct
s w

hi
ch

 h
av

e i
ns

uf
c

ie
nt

 p
er

fo
rm

an
ce

 as
 a 

re
su

lt 
of

 im
pr

op
er

 sy
ste

m
 d

es
ig

n 
or

 im
pr

op
er

 ap
pl

ic
at

io
n,

 in
sta

lla
tio

n,
 o

r u
se

 o
f C

M
’s 

pr
od

uc
ts;

 o
r (

13
) E

le
ct

ric
ity

 o
r f

ue
l c

os
ts,

 o
r a

ny
 in

cr
ea

se
s 

or
 u

nr
ea

liz
ed

 sa
vi

ng
s i

n 
sa

m
e, 

fo
r a

ny
 re

as
on

 w
ha

tso
ev

er
.

Ex
ce

pt
 fo

r t
he

 li
m

ite
d 

la
bo

r a
llo

w
an

ce
 co

ve
ra

ge
 se

t f
or

th
 ab

ov
e, 

CM
 is

 n
ot

 re
sp

on
sib

le
 fo

r: 
(1

) T
he

 co
sts

 o
f a

ny
 

ui
ds

, r
ef

rig
er

an
t o

r s
ys

te
m

 co
m

po
ne

nt
s s

up
pl

ie
d 

by
 o

th
er

s, 
or

 as
so

ci
at

ed
 la

bo
r t

o 
re

pa
ir 

or
 re

pl
ac

e t
he

 sa
m

e, 
w

hi
ch

 is
 in

cu
rre

d 
as

 a 
re

su
lt 

of
 a 

de
fe

ct
iv

e p
ar

t c
ov

er
ed

 b
y 

CM
’s 

Li
m

ite
d 

Ex
pr

es
s W

ar
ra

nt
y;

 (2
) T

he
 co

sts
 o

f l
ab

or
, r

ef
rig

er
an

t, 
m

at
er

ia
ls 

or
 se

rv
ic

e i
nc

ur
re

d 
in

 d
ia

gn
os

is 
an

d 
re

m
ov

al
 o

f t
he

 d
ef

ec
tiv

e p
ar

t, 
or

 in
 o

bt
ai

ni
ng

 an
d 

re
pl

ac
in

g 
th

e n
ew

 o
r r

ep
ai

re
d 

pa
rt;

 (3
) T

ra
ns

po
rta

tio
n 

co
sts

 o
f t

he
 

de
fe

ct
iv

e p
ar

t f
ro

m
 th

e i
ns

ta
lla

tio
n 

sit
e t

o 
CM

, o
r o

f t
he

 re
tu

rn
 o

f t
ha

t p
ar

t i
f n

ot
 co

ve
re

d 
by

 C
M

’s 
Li

m
ite

d 
Ex

pr
es

s W
ar

ra
nt

y;
 o

r (
4)

 T
he

 co
sts

 o
f n

or
m

al
 m

ai
nt

en
an

ce
.

Th
is 

Li
m

ite
d 

Ex
pr

es
s W

ar
ra

nt
y 

ap
pl

ie
s t

o 
CM

 R
es

id
en

tia
l C

la
ss

 p
ro

du
ct

s m
an

uf
ac

tu
re

d 
on

 o
r a

fte
r J

an
ua

ry
 1

, 2
00

9 
(i.

e. 
CM

 U
ni

ts 
w

ith
 se

ria
l n

um
be

rs
 b

eg
in

ni
ng

 w
ith

 “M
” a

nd
 h

ig
he

r),
 an

d 
is 

no
t r

et
ro

ac
tiv

e t
o 

an
y 

pr
od

uc
ts 

m
an

uf
ac

tu
re

d 
pr

io
r t

o 
Ja

nu
ar

y 
1,

 2
00

9 
(i.

e. 
CM

 U
ni

ts 
w

ith
 se

ria
l n

um
be

rs
 b

eg
in

ni
ng

 w
ith

 “L
” a

nd
 lo

w
er

).

Li
m

ita
tio

n:
 T

hi
s L

im
ite

d 
Ex

pr
es

s W
ar

ra
nt

y 
is 

gi
ve

n 
in

 li
eu

 o
f a

ll 
ot

he
r w

ar
ra

nt
ie

s. 
If,

 n
ot

w
ith

sta
nd

in
g 

th
e d

isc
la

im
er

s c
on

ta
in

ed
 h

er
ei

n,
 it

 is
 d

et
er

m
in

ed
 th

at
 o

th
er

 w
ar

ra
nt

ie
s e

xi
st,

 an
y 

su
ch

 ex
pr

es
s w

ar
ra

nt
y, 

in
cl

ud
in

g 
w

ith
ou

t l
im

ita
tio

n 
an

y 
ex

pr
es

s w
ar

ra
nt

ie
s o

r 
an

y 
im

pl
ie

d 
w

ar
ra

nt
ie

s o
f 

tn
es

s f
or

 p
ar

tic
ul

ar
 p

ur
po

se
 an

d 
m

er
ch

an
ta

bi
lit

y, 
sh

al
l b

e l
im

ite
d 

to
 th

e d
ur

at
io

n 
of

 th
e L

im
ite

d 
Ex

pr
es

s W
ar

ra
nt

y.

LI
M

IT
AT

IO
N

 O
F 

R
EM

ED
IE

S
In

 th
e e

ve
nt

 o
f a

 b
re

ac
h 

of
 th

e L
im

ite
d 

Ex
pr

es
s W

ar
ra

nt
y, 

CM
 w

ill
 o

nl
y 

be
 o

bl
ig

at
ed

 at
 C

M
’s 

op
tio

n 
to

 re
pa

ir 
th

e f
ai

le
d 

pa
rt 

or
 u

ni
t, 

or
 to

 fu
rn

ish
 a 

ne
w

 o
r r

eb
ui

lt 
pa

rt 
or

 u
ni

t i
n 

ex
ch

an
ge

 fo
r t

he
 p

ar
t o

r u
ni

t w
hi

ch
 h

as
 fa

ile
d.

 If
 af

te
r w

rit
te

n 
no

tic
e t

o 
CM

’s 
fa

ct
or

y 
in

 
O

kl
ah

om
a C

ity
, O

kl
ah

om
a o

f e
ac

h 
de

fe
ct

, m
al

fu
nc

tio
n 

or
 o

th
er

 fa
ilu

re
, a

nd
 a 

re
as

on
ab

le
 n

um
be

r o
f a

tte
m

pt
s b

y 
CM

 to
 co

rre
ct

 th
e d

ef
ec

t, 
m

al
fu

nc
tio

n 
or

 o
th

er
 fa

ilu
re

, a
nd

 th
e r

em
ed

y 
fa

ils
 o

f i
ts 

es
se

nt
ia

l p
ur

po
se

, C
M

 sh
al

l r
ef

un
d 

th
e p

ur
ch

as
e p

ric
e p

ai
d 

to
 C

M
 in

 
ex

ch
an

ge
 fo

r t
he

 re
tu

rn
 o

f t
he

 so
ld

 g
oo

d(
s)

. S
ai

d 
re

fu
nd

 sh
al

l b
e t

he
 m

ax
im

um
 li

ab
ili

ty
 o

f C
M

. T
H

IS
 R

EM
ED

Y 
IS

 T
H

E 
SO

LE
 A

N
D

 E
X

C
LU

SI
V

E 
R

EM
ED

Y 
O

F 
TH

E 
BU

Y
ER

 O
R

 P
U

R
C

H
A

SE
R

 A
G

A
IN

ST
 C

M
 F

O
R

 B
R

EA
C

H
 O

F 
C

O
N

TR
A

C
T,

 F
O

R
 

TH
E 

BR
EA

C
H

 O
F 

A
N

Y 
W

A
R

R
A

N
TY

 O
R

 F
O

R
 C

M
’S

 N
EG

LI
G

EN
C

E 
O

R
 IN

 S
TR

IC
T 

 L
IA

BI
LI

TY
.

LI
M

IT
AT

IO
N

 O
F 

LI
A

BI
LI

TY
CM

 sh
al

l h
av

e n
o 

lia
bi

lit
y 

fo
r a

ny
 d

am
ag

es
 if

 C
M

’s 
pe

rfo
rm

an
ce

 is
 d

el
ay

ed
 fo

r a
ny

 re
as

on
 o

r i
s p

re
ve

nt
ed

 to
 an

y 
ex

te
nt

 b
y 

an
y 

ev
en

t s
uc

h 
as

, b
ut

 n
ot

 li
m

ite
d 

to
: a

ny
 w

ar
, c

iv
il 

un
re

st,
 g

ov
er

nm
en

t r
es

tri
ct

io
ns

 o
r r

es
tra

in
ts,

 st
rik

es
, o

r w
or

k 
sto

pp
ag

es
, 

re
, 

oo
d,

 
ac

ci
de

nt
, s

ho
rta

ge
s o

f t
ra

ns
po

rta
tio

n,
 fu

el
, m

at
er

ia
l, 

or
 la

bo
r, 

ac
ts 

of
 G

od
 o

r a
ny

 o
th

er
 re

as
on

 b
ey

on
d 

th
e s

ol
e c

on
tro

l o
f C

M
. C

M
 E

X
PR

ES
SL

Y 
D

IS
C

LA
IM

S 
A

N
D

 E
X

C
LU

D
ES

 A
N

Y 
LI

A
BI

LI
TY

 F
O

R
 C

O
N

SE
Q

U
EN

TI
A

L 
O

R
 IN

C
ID

EN
TA

L 
D

A
M

A
G

E 
IN

 C
O

N
TR

A
C

T,
 F

O
R

 B
R

EA
C

H
 O

F 
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Basic Features CXM CXM-Lon CXM-MPC

High and Low Refrigerant Pressure Protection S S S

Water Coil Low Temperature Cutout S S S

True 24VA Thermostat Signals S S S

Thermostat Inputs Compatible with Triacs S† S† S†

Condensate Over ow Sensor S S S

Anti-Short-Cyle Time Delay S S S

Random Start S S S

Alarm (selectable dry contact or 24VA) S S S

Water Valve Relay S S S

Water Valve Relay with Compressor Delay N/A N/A N/A

Emergency Shutdown N/A DDC DDC

Night Setback with Override N/A DDC DDC

Outdoor Air Damper Control N/A N/A N/A

Advanced Features

Intelligent Reset S S S

High and Low Voltage Protection S S S

Air Coil Low Temperature Cutout S S S

Low Temperature Setpoint Field Select (water, antifreeze) S S S

Electric Heat Control Outputs S S S

Boilerless Electric Heat Control N/A N/A N/A

Intelligent Reversing Valve Operation N/A DDC DDC

High/Low Fan Speed Outputs N/A N/A N/A

Intelligent Fan Speed Control N/A N/A N/A

Thermostat Type Select (Y,O or Y,W) N/A N/A N/A

Reversing Valve Signal Select (O or B) N/A N/A N/A

Dehumidistat Input N/A N/A N/A

Reheat Dehumidi cation Control* N/A N/A N/A

Multiple Units on One Thermostat/Wall Sensor N/A DDC DDC

Service and Reliability Features

Service Test Mode S S S

LED Fault and Status Lights S S S

Fault Memory after Reset S S S

Unit Performance Sentinel S S S

Harness-Type Factory Wiring Connections S S S

Fully Noise-Tested Design S S S

CE Approval S S S

Removable Low Voltage Connector N/A N/A N/A

DDC / Energy Management Features

Echelon LonMark Compliant N/A S N/A

BACNET Compliant N/A N/A S

Johnson N2 Compliant N/A N/A S

Modbus Compliant N/A N/A S

Leaving Air and Water Temperature Sensor N/A S S

Digital Wall Sensor N/A O O

S = Standard          O = Optional          DDC = Feature can be provided by DDC System    

CXM-Lon = CXM with LonMark Module         CXM-MPC = CXM with MPC Module                 

* = Check with your Factory Representative for model availability          MPC = Multiple ProtoCol (BACNET, N2, Modbus)

† = Compatible with our thermostats. For customer supplied thermostat, check with Controls Engineering Department for 

approval.

CXM Electronic Controls
Features Comparison
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CXM Overview
The CXM control is a microprocessor based heat pump 
controller that is simple to use, yet provides all the 
necessary features to improve the operation and safety 
of water source heat pumps.

CXM Controller Part Number:
17B0001N01 CXM Control Board

General Operating Parameters
The following are general operating parameters for the 
CXM 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:  
CXM only power draw -
   Normally 5 VA draw at 24VAC.
   Maximum 9 VA draw at 24VAC.

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

Relay Contact Ratings
The following relays are mounted on the CXM control.
   Compressor Relay: 40VA at 24VAC.
   Alarm Relay: 28VA at 24VAC.

Grounding
The control board is grounded through two of the 
metal standoffs.
Field connection ratings for the CXM Control:
"A" terminal: 20VA at 24VAC.

Product Specifi cation
Features
• Anti-short cycle protection
• High and Low pressure cutouts
• Water Coil low temperature cut-out
• Air Coil low temperature cut-out
• Random Start
• Unit Performance Sentinel
• Over/Under Voltage protection
• Diagnostic LED
• Reset Lockout at unit or disconnect
• Intelligent Reset
• Condensate Over ow sensor
• Test Mode
• Electric Heat Outputs
• Accessory Water Valve Connection

CXM Electronic Heat Pump Control
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CXM Physical Dimensions & Layout

 4 Mounting Screws:  
#6 sheet metal screw 

1”  long
3.50”

5.50”

Field 
Thermostat 
Connections

Factory Low 
Voltage Molex 

connector for unit 
harness

Factory Low 
Voltage Molex 
connector for 
electric heat 

harness

Factory 0.250”  
Quick Connects

1.50”

3/8”  standoff

6.00”

4.00”

P1

Alarm 
Relay

Comp 
Relay

P2
R

C

CCCCG

Micro

Status 
LED

Y

G
O

C
R

AL1
AL2

FP1
FP1

HP
HP

FP2
FP2

BR BRG

W

A

Test

LP
LP

CO

Y

EH1
EH2

24Vdc
P3

Off   On

CO
CO
RV
RV

JW1- AL2 Dry

JW2
JW3

17B0001N01
Rev A 9/22/98

1

12

4

1

FP1 Low Temp
FP2 Low Temp

5 Dip SW

Rev: 04/29/09B
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Description of Operation LED Alarm

Normal Mode ON Open

Normal Mode w/UPS Warning ON
Cycle (Closed 5 seconds, Open 

25 seconds)

CXM is non-functional OFF Open

Fault Retry Slow Flash Open

Lockout Fast Flash Closed

Over/Under Voltage Shutdown Slow Flash
Open (Closed after 

15 Minutes)

Test Mode - No Fault in Memory Flashing Code 1 Cycling Code 1

Test Mode - HP Fault in Memory Flashing Code 2 Cycling Code 2

Test Mode - LP Fault in Memory Flashing Code 3 Cycling Code 3

Test Mode - FP1 Fault in Memory Flashing Code 4 Cycling Code 4

Test Mode - FP2 Fault in Memory Flashing Code 5 Cycling Code 5

Test Mode - CO Fault in Memory Flashing Code 6 Cycling Code 6

Test Mode - Over/Under 
Shutdown in Memory

Flashing Code 7 Cycling Code 7

Test Mode - UPS in Memory Flashing Code 8 Cycling Code 8

Test Mode - Swapped Thermistor Flashing Code 9 Cycling Code 9

Field Selectable Inputs
Test Mode - Test Mode allows the service personnel to 
check the operation of the control in a timely manner. By 
momentarily shorting the test terminals, the CXM control 
enters a 20 minute Test Mode period in which all time 
delays are sped up 15 times. Upon entering Test Mode, 
the Status LED will  ash 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 
representing the last fault, at the thermostat.  

Note: Code 1 indicates there is no fault in memory; 
stated differently, the control has not faulted since the 
last power-down to power-up sequence. 

Test mode can be exited by shorting the test terminals for 
3 seconds.

Test mode can also be entered and exited by cycling the 
G input, 3 times within a 60 second time period.

During Test mode, the control monitors to see if the FP1 
and FP2 thermistors are in the appropriate place.  If the 
control is in Test mode, the control will lockout, with Code 
9, after 30 seconds if:

a) the compressor is On in cooling mode and the FP1 
sensor is colder than the FP2 sensor. Or,

b) the compressor is On in heating mode and the FP2 
sensor is colder than the FP1 sensor.

Retry Mode - If the control is attempting a retry of a fault, 
the status LED will slow  ash (slow  ash=one  ash every 
2 seconds) to indicate the control is in process of retrying.
Note: In the following fi eld confi guration options, 
jumper wires should be clipped ONLY when power is 
removed from the CXM control.

Water Coil Low Temperature Cut-Out Limit Setting - 
Jumper 3 (JW3-FP1 Low Temp) provides  eld selection of 
temperature limit setting for FP1 to be 30°F or 10°F.  

Not Clipped=30°F.  Clipped=10°F.

Air Coil Low Temperature Cut-Out Limit Setting - 
Jumper 2 (JW2-FP2 Low Temp) provides  eld selection of 
temperature limit setting for FP2 to be 30°F or 10°F.

Not Clipped=30°F.  Clipped=10°F.

Alarm Relay Setting - Jumper 1 (JW1-AL2 Dry) provides 
 eld selection of Alarm Relay terminal AL2 to be jumpered 
to 24VAC or to be dry (no connection).

Not Clipped=AL2 connected to R.  Clipped=AL2 dry 
contacts (no connection).

DIP Switches
Note: In the following  eld con guration options, DIP 
switches should only be moved when power is removed 
from the CXM control, to insure proper operation.

DIP Switch 1: Unit Performance Sentinel Disable - 
provides  eld selection to disable the UPS feature. 

On = Enabled.  Off = Disabled.

DIP Switch 2: Stage 2 Selection-  provides 
selection of whether compressor has an on delay. If 
set to stage 2, the compressor will have a 3 second 
delay before energizing. Also, if set for stage 2, the 
alarm relay will NOT cycle during test mode.

On = Stage 1 .  Off = Stage 2

DIP Switch 3: - Not Used.

Table 1: LED & Alarm Relay Operations

Special Notes and Examples:
- Slow Flash = 1  ash every 2 seconds
- Fast Flash = 2  ashes every 1 second
- Flash code 2 = 2 quick  ashes, 10 sec. pause,     
    2 quick  ashes, 10 sec. pause, etc.
-  On pulse 1/3 sec.; off pulse 1/3 sec.

CXM Controls
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DIP Switch 4: DDC Output at EH2 -  provides selection 
for DDC operation.  If set to DDC Output at EH2, the EH2 
terminal will continuously output the last fault code of the 
controller.  If set to EH2 normal, then the EH2 will operate 
as standard electric heat output.

On = EH2 Normal.  Off = DDC Output at EH2.

NOTE: Some CXM controls 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 SW1:

Jumper not clipped = EH2 Normal.  Jumper clipped = 
DDC Output at EH2.

DIP Switch 5: Factory Setting - Normal position is On. 
Do not change selection unless instructed to do so by 
the Factory.

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.

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 including the LP will be monitored 
during the off time. If all operation is normal, then if the 
compressor demand is still present, the control will turn 
the compressor back on.

Fault Retry - In Fault Retry mode, the Status LED begins 
slow  ashing to signal that the control is trying to recover 
from a fault input. The CXM control will stage off the 
outputs and then “try again” to satisfy the thermostat "Y" 
input call. Once the thermostat input calls are satis ed, 
the control will continue on as if no fault occurred. If 3 
consecutive faults occur without satisfying the thermostat 
"Y" input call, then the control will go to Lockout mode. 
The last fault causing the lockout will be stored in memory 
and can be viewed by going into test mode.

Note: If “1 Try” is selected for FP1 and FP2, then there will 
be no “retries” for FP1 and FP2 faults.  The control will 
only try one time for these faults.

Lockout - In Lockout mode, the Status LED  will begin fast 
 ashing. The compressor relay is turned off immediately.  
Lockout mode can be soft reset via the thermostat “Y” 
input or can be hard reset via the disconnect. The last fault 
causing the lockout will be stored in memory and can be 
viewed by going into test mode.

Lockout with Emergency Heat - While in Lockout mode, 
if W becomes active, then Emergency Heat mode will 
occur. 

High Pressure Switch - When the High Pressure Switch 
opens due to high refrigerant pressures, the Compressor 
relay is de-energized immediately since the High Pressure 
Switch is in series with the compressor contactor coil. The 
High Pressure Fault recognition is immediate as well.

High Pressure Lockout Code = 2

Example: 2 quick  ashes, 10 sec pause, 2 quick  ashes, 
10 sec. pause, etc.

Low Pressure Switch - The Low Pressure Switch must 
be open and remain open for 30 continuous seconds 
during "on" cycle to be recognized as a Low Pressure 
fault. If the low pressure switch is open for 30 seconds 
prior to compressor power up it will be considered a 
low pressure (loss of charge) fault. The Low Pressure 
Switch input is bypassed for the initial  120 seconds of a 
compressor run cycle.  

Low Pressure Lockout Code = 3  

Water Coil Low Temperature Cut-Out Limit (FP1) - The 
control will recognize an FP1 fault, during a compressor 
run cycle if:

a)  the thermistor temperature is below the selected low 
temperature protection limit setting, AND

b)  the thermistor temperature is rising (getting warmer) at 
a rate LESS than 2°F per 30 second time period. The 
FP1 input is bypassed for the initial 120 seconds of a 
compressor run cycle.

CXM Controls

CAUTION!
CAUTION!  Do not restart units without inspection and rem-
edy of faulting condition. Equipment damage may occur.
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FP1 Lockout Code = 4 

Air Coil Low Temperature Cut-Out Limit  (FP2) - The 
control will recognize an FP2 fault, during a compressor 
run cycle if:

a)  the thermistor temperature is below the selected low 
temperature protection limit setting, AND

b)  the thermistor temperature is rising (getting warmer) at 
a rate LESS than 2F per 30 second time period.

The FP2 input is bypassed for the initial 120 seconds of a 
compressor run cycle.

FP2 Lockout Code = 5

Condensate Overfl ow - The Condensate Over ow 
sensor must sense over ow levels for 30 continuous 
seconds to be recognized as a CO fault. Condensate 
Over ow will be monitored during compressor run cycle.  

CO Lockout Code = 6

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 CXM is in over/under voltage shutdown for 
15 minutes, the alarm relay will close.

Over/Under Voltage Shutdown Code = 7

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

a) in heating mode with compressor energized, if FP2 is 
greater than 125°F for 30 continuous seconds, or

b) in cooling mode with compressor energized, if FP1 is 
greater than 125°F for 30 continuous seconds, OR FP2 
is less than 40°F for 30 continuous seconds.

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 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.

Unit Performance Sentinel Warning Code = 8

Swapped FP1/FP2 Thermistors - During Test mode, the 
control monitors to see if the FP1 and FP2 thermistors are 
in the appropriate place.  If the control is in Test mode, the 
control will lockout, with Code 9, after 30 seconds if:

a)  the compressor is On in cooling mode and the FP1 
sensor is colder than the FP2 sensor. Or,

b)  the compressor is On in heating mode and the FP2 
sensor is colder than the FP1 sensor.

Swapped FP1/FP2 Thermistor Code = 9.

Diagnostic Features
The Status LED on the CXM control advises the 
serviceman of the current status of the CXM control. The 
status LED can display either the current CXM mode or 
the last fault memory if in test mode. See Table 1 for a 
complete listing of codes. If the Fault type is "Primary" 
(HP, LP, FP1, FP2, or CO) then the Fault type will always 
be retained in memory (Primary faults will over write 
Secondary faults). If the Fault type is "Secondary" (Over/
Under Voltage, UPS or Swapped FP1/FP2) 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.

Unit Operation Description
PowerUp - 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 - In Standby mode, Y and W inputs are not active.  
Inputs O and G may be active. Compressor will be off.

Cooling - To enter Cooling mode, Y and O become 
active.  The  rst time after power-up that there is a call 
for compressor, the compressor will follow a 5 to 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 the anti-short cycle delay, 
the compressor relay is energized. On all subsequent 
compressor calls, the random start delay is omitted.

Heating Stage 1 - To enter Heating Stage 1 mode, Y 
becomes active. The  rst time after power-up that there is 
a call for compressor, the compressor will follow a 5 to 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 the anti-short cycle delay, 
the compressor relay is energized. On all subsequent 
compressor calls, the random start delay is omitted.

CXM Controls
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Table 1a:  Fault Description TableHeating Stage 2 - To enter Heating Stage 2 mode, W 
becomes active (Y already active). The G input must 
be active or the W input is ignored. The Compressor 
relay remains on.  EH1 is turned on immediately. With 
continuing Heating Stage 2 demand, EH2 will turn on 
after 10 minutes.  The EH2 will not turn on (or will turn off 
if already on) if FP1 temperature is greater than 45°F and 
FP2 is greater than 110°F.

Emergency Heat - In Emergency Heat mode, W becomes 
active while Y is not active. The G input must be active or 
the W input is ignored. EH1 is turned on immediately. With 
continuing Emergency Heat demand, EH2 will turn on 
after 5 minutes. The FP1 and FP2  temperatures  do not 
effect emergency heat operation.

Engineering Guide Specifi cations
The following engineering guide speci cations for the 
CXM control should be a part of all product submittals.

CXM Control
A microprocessor-based compressor controller (CXM) 
shall be provided to monitor and control unit operation. 
The control shall provide compressor and electric heater 
sequencing, high and low pressure monitoring,  eld 
selectable water and air coil low temperature cut-out 
sensing, condensate over ow sensing, over/under voltage 
monitoring, and unit performance sentinel. The control 
shall also provide for water valve connection, a test mode, 
short cycle protection, random start-up, as well as fault 
LED, fault memory, and intelligent fault retry.

The control shall employ a quick attach harness assembly 
for low voltage connections to the CXM control board to 
aid in troubleshooting or replacement. An integral terminal 
block with screw terminals shall be provided on the CXM 
control for all  eld low voltage connections.

CXM Controls

Fault
Fault 

LED Code
Fault Condition

No Fault in Memory 1
There has been no fault detected 
since the last power down/power 

up sequence

High Pressure Switch 2 HP Open Instantly

Low Pressure Switch 
or LOC

3
LP open for 30 continuous 

seconds before or during a call 
(bypassed for  rst 120 seconds)

Low Temperature 
Cut-Out Coax - FP1

4

FP1 below Temp limit for 30 
continuous seconds (bypassed 

for  rst 120 seconds of 
operation)

Low Temperature 
Cut-Out Aircoil - FP2

5

FP2 below Temp limit for 30 
continuous seconds (bypassed 

for  rst 120 seconds of 
operation)

Condensate Over ow 6
Sense over ow (grounded) for 30 

continuous seconds

Over/Under Voltage 
Shutdown

7 (Autoreset)
“R” power supply is <18VAC or 

>31.5VAC

UPS Warning 8
Unit Performance Warning 

signal has occurred

Swapped FP1/FP2 9
FP1 and FP2 are in 
reversed positions
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Table 2: Replacement Thermistor FP1, FP2 Part Numbers

Table 3: 1% Sensor Calibration Points

Chart 1: Thermistor Nominal Resistance

CXM Sensors

Pressure Switches-
All pressure switches are designed to be normally closed 
during normal operating conditions, and to open upon 
fault.

Condensate Sensor-
The condensate sensor input will fault upon sensing 
impedance less than 100,000 Ohms for 30 continuous 
seconds. The recommended design uses a single wire 
terminated with a male 1/4" quick connect located in the 
drain pan at desired trip level. Upon a high condensate 
level the water will short between the air coil and the 
quick connect producing a resistance less than 100,000 
Ohms.  Since condensate is free of impurities, it has 
no conductivity. Only the impurities from the drain pan 
and 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 
ground path. The condensate sensor can also essentially 
be any open contact that closes upon a fault condition.

Thermistor Temperature Sensors-
The thermistor is available in the following con gurations 
shown in Table 8. The thermistor is an  NTC (negative 
temperature coef cient) type. The sensor has a 1% 
tolerance and follows the Table 8 and Chart 2 shown. 
Table 9 shows the nominal resistance at any given 
temperature and can be used for  eld service reference. 
The sensor will use a minimum of 24 awg wire and be 
epoxy embedded in the beryllium copper clip.

CXM Service & Application Notes

Thermistor
Type

Tube OD
Lead Length (in.)

36 48 96 192

FP1 (Gray)
3/8, 1/2 17B0005N06 N/A 17B0005N04 N/A

5/8, 7/8 N/A N/A 17B0004N01 N/A

FP2 (Violet)
3/8, 1/2 N/A 17B0005N02 N/A 17B0005N05

5/8, 7/8 N/A N/A N/A 17B0004N02

Temp 
(°F)

Minimum 
Resistance 

(ohm)

Maximum 
Resistance 

(ohm)

Nominal 
Resistance 

(ohm)

78.5 9523 9715 9619

77.5 9650 9843 9746

76.5 10035 10236 10135

75.5 10282 10489 10385

33.5 30975 31598 31285

32.5 31871 32512 32190

31.5 32653 33310 32980

30.5 33728 34406 34065

1.5 80624 82244 81430

0.5 83327 85002 84160

0.0 84564 86264 85410
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Table 4:  Nominal resistance at various temperatures

ϒ ϒ ϒ ϒ

CXM Thermostat Details
Thermostat Compatibility - Most all heat pump 
thermostats can be used with the CXM control. However
Heat/Cool stats are NOT compatible with the CXM.

Anticipation Leakage Current - Maximum leakage 
current for "Y" is 50 mA 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 speci ed above.

Thermostat Signals - 
•  "Y" and "W" have a 1 second recognition time when 

being activated or being removed.
•  "O" and "G" are direct pass through signals but are 

monitored by the micro processor.
•  "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.
•  The "Y" 1/4" quick connect is a connection point to 

the "Y" input terminal P1 for factory use. This "Y" ter-
minal can be used to drive panel mounted relays such 
as the loop pump relay.

Safety Listing
The CXM control is listed under the UL Standard for 
limit controls and is CE listed under EN50081-1 and 
EN61000-3.

CXM Service & Application Notes
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General
CXM board troubleshooting in general is best 
summarized as simply verifying inputs and outputs.  
After this process has been veri ed, con dence in board 
operation is con rmed and the trouble must be else 
where. Below are some general guidelines required for 
developing training materials and procedures when 
applying the CXM control.

CXM Field Inputs
All inputs are 24VAC from the thermostat and can be 
veri ed using a Volt meter between C and Y, G, O, W. 
See the I/O Reference table.

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.

CXM Outputs
The compressor relay is 24VAC and can be veri ed using 
a voltmeter. The fan signal is passed through the board 
to the external fan relay. The alarm relay can either be 
24VAC as shipped or dry contacts (measure continuity 
during fault) for use with DDC by clipping the J1 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. 
See the I/O Reference table.

Test Mode
Test mode can be entered for 20 minutes by shorting the 
test pins. 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 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 a 60 second time period.

Connection Input or
Output Description

R - 24 VAC
C - 24 VAC (grounded common)
Y I Connect to thermostat - Y output call for compressor
W I Connect to thermostat - W output call for Htg2 or Emerg Ht
O I Connect to thermostat - 0 output call for reversing valve with cooling
G I Connect to thermostat - G output call for fan

AL1 O Connect to thermostat fault light - 24VAC or dry alarm
AL2 O Alarm Relay 24VAC or dry
A O Output for water solenoid valve - paralleled with compressor contactor coil

BR O Connection for blower relay-direct connect from G
BRG O Blower relay common connection
CC O Connection for compressor contactor

CCG O Compressor contactor common connection
HP I High Pressure Switch input terminals
LP I Low Pressure Switch input terminals

FP1 I Water Coil Low Temperature Thermistor Input
FP2 I Air Coil Low Temperature Thermistor Input
RV O Reversing Valve Output Terminals - direct connect from "O"
CO I Condensate overflow input terminals

24VDC O 24 VDC supply to electric heat module
W1 O Output terminal for stage 1 electric heat
W2 O Output terminal for stage 2 electric heat

Table 5:  CXM Input/Output Reference Table

Troubleshooting Information
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Use the following troubleshooting  ow chart to  nd appropriate troubleshooting strategies on the following pages 
for the CXM control and most water source heat pump applications.

Troubleshooting Chart

See "Does
not Operate

in Clg"

See "Only
Comp
Runs"

Start

Did Unit
Attempt to

Start?

Did Unit
Lockout at
Start-up?

Unit Short
Cycles?

Only Fan
Runs?

Only
Compressor

Runs?

Did unit lockout
after a period of

operation?

Does unit
operate in
cooling?

Unit is OK!
"See Performance

Troubleshooting" for
further help

Check Main
power (see power

problems)

Check fault LED code
on control board

Yes

No

No

No

No

No

Yes

No

Yes

See HP
Fault

See
LP/LOC

Fault

See FP1
Fault

See FP2
Fault

See
Condensate

Fault

See Over/
Under

Voltage

No fault
shown

Replace
CXM/ DXM

See "Unit
short

cycles"

See "Only
Fan Runs"

No

Yes

Yes

Yes

Yes

CXM / DXM  Functional
Troubleshooting Chart

CXM Functional

CXM
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CXM Wiring Diagram
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Functional Troubleshooting

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

Fault Htg Clg Possible Cause Solution

Main power Problems X X Green Status LED Off Check Line Voltage circuit breaker and disconnect
Check for line voltage between L1 and L2 on the contactor
Check for 24VAC between R and C on DXM
Check primary/secondary voltage on transformer

HP Fault-Code 2 X Reduced or no water flow Check pump operation or valve operation/setting
High pressure in cooling Check water flow adjust to proper flow rate

X Water Temperature out of range in
cooling

Bring water temp within design parameters

X Reduced or no Air flow Check for dirty air filter and clean or replace
in heating Check fan motor operation and airflow restrictions

Dirty Air Coil- construction dust etc.

Too high of external static.  Check static vs blower table

X Air Temperature out of range in
heating

Bring return air temp within design parameters

X X
Overcharged with refrigerant Check superheat/subcooling vs typical operating condition

table

X X Bad HP Switch Check switch continuity and operation. Replace
LP/LOC Fault-Code 3 X X Insufficient charge Check for refrigerant leaks

Low Pressure/Loss of Charge X Compressor pump down at start-
up

Check charge and start-up water flow

FP1 Fault - Code 4 X Reduced or no water flow Check pump operation or water valve operation/setting

Water low temperature in heating Plugged strainer or filter.  Clean or replace.

Check water flow adjust to proper flow rate

X Inadequate anti-freeze level Check antifreeze density with hydrometer

X Improper low temperature setting
(30°F vs 10°F)

Clip FP1 jumper for antifreeze (10°F) use

X Water Temperature out of range Bring water temp within design parameters

X X Bad thermistor Check temp and impedance correlation per chart
FP2 fault - Code 5 X Reduced or no Air flow Check for dirty air filter and clean or replace
Air Coil low temperature in cooling Check fan motor operation and airflow restrictions

Too high of external static.  Check static vs blower table

X Air Temperature out of range Too much cold vent air? Bring entering air temp within
design parameters

X Improper low temperature setting
(30°F vs 10°F)

Normal airside applications will require 30°F only

X X Bad thermistor Check temp and impedance correlation per chart
Condensate Fault-Code 6 X X Blocked Drain Check for blockage and clean drain

X X Improper trap Check trap dimensions and location ahead of vent
X Poor Drainage Check for piping slope away from unit

Check slope of unit toward outlet
Poor venting. Check vent location

X Moisture on sensor Check for moisture shorting to air coil
Over/Under Voltage-
Code 7

X X Under Voltage Check power supply and 24VAC voltage before and during
operation.

(Auto resetting) Check power supply wire size
Check compressor starting.  Need hard start kit?

Check 24VAC and unit transformer tap for correct power
supply voltage

X X
Over Voltage

Check power supply voltage and 24VAC before and during
operation.

Check 24VAC and unit transformer tap for correct power
supply voltage

Unit Performance
Sentinel-Code 8

X Heating mode FP2>125°F Check for poor air flow or overcharged unit.

X
Cooling Mode FP1>125°F OR
FP2< 40°F Check for poor water flow, or air flow

No Fault Code Shown X X No compressor operation See 'Only fan operates'

X X Compressor Overload Check and Replace if necessary

X X Control board Reset power and check operation
Unit Short Cycles 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.

X X Unit selection Unit may be oversized for space.  Check sizing for actual
load of space.

X X Compressor Overload Check and Replace if necessary
Only Fan Runs X X Thermostat position Insure thermostat set for heating or cooling operation

X X Unit locked out Check for lockout codes.  Reset power.

X X Compressor Overload Check compressor overload. Replace if necessary.

X X Thermostat wiring Check thermostat wiring at CXM. If CXM, put in Test
Mode and jumper Y and R to give call for compressor.

Rev.: 12/19/08B

Swapped thermistor
Code 9 X X FP1 and FP2 swapped Reverse position of thermistors
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Only Compressor Runs X X Thermostat wiring Check G wiring at heat pump.  Jumper G and R for fan
operation.

X X Fan motor relay
Jumper G and R for fan operation. Check for Line voltage
across blower relay contacts.
Check fan power enable relay operation (if present)

X X Fan motor Check for line voltage at motor.  Check capacitor

X X Thermostat wiring
Check thermostat wiring at CXM. For CXM, put in
Test Mode and then jumper G, Y and W to R to give call for
fan, compressor, and electric heat. 

Unit Doesn't Operate in
Cooling

X Reversing Valve Set for cooling demand and check 24VAC on RV coil.

If RV is stuck, run high pressure up by reducing water flow
and while operating engage and disengage RV coil voltage
to push valve.

X Thermostat setup Thermostat must emply heat pump logic, Y=Compr, O=RV

X Thermostat wiring
Check O wiring at heat pump.  For CXM, Jumper O and R
for RV coi “Click”. Pump logic, Y=Compr, O=RV.

Symptom Htg Clg Possible Cause Solution

Insufficient capacity/ X X Dirty Filter Replace or clean

Not cooling or heating X Reduced or no Air flow Check for dirty air filter and clean or replace

properly in heating Check fan motor operation and airflow restrictions
Too high of external static.  Check static vs blower table

X Reduced or no Air flow Check for dirty air filter and clean or replace
in cooling Check fan motor operation and airflow restrictions

Too high of external static.  Check static vs blower table

X X Leaky duct work
Check supply and return air temperatures at the unit and at
distant duct registers if significantly different, duct leaks
are present

X X Low 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

X X Unit undersized Recheck loads & sizing check sensible clg load and 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.

High Head Pressure X Reduced or no Air flow Check for dirty air filter and clean or replace
in heating Check fan motor operation and airflow restrictions

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

X Inlet Water too Hot Check load, loop sizing, loop backfill, ground moisture.
X Air Temperature out of range in

heating Bring return air temp within design parameters

X Scaling in water heat exchanger Perform Scaling check and clean if necessary
X X Unit Overcharged 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.

Low Suction Pressure X Reduced water flow Check pump operation or water valve operation/setting
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

X Reduced Air flow Check for dirty air filter and clean or replace
in cooling Check fan motor operation and airflow restrictions

Too high of external static.  Check static vs blower table

X Air Temperature out of range Too much cold vent air? Bring entering air temp within
design parameters

X X Insufficient charge Check for refrigerant leaks

Low discharge air
temperature in heating

X Too high of air flow Check fan motor speed selection and airflow chart

X Poor Performance See “Insufficient Capacity”
High humidity X Too high of air flow Check fan motor speed selection and airflow chart

X Unit oversized Recheck loads & sizing check sensible clg load and heat
pump capacity

Rev.: 3/25/08S

Functional Troubleshooting (cont.)

Performance Troubleshooting
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Revision History

Date: Item: Action:

04/29/09 CXM Physical Dimensions & Layout FP1 and FP2 Information Corrected

1/5/09 First Published

We work continually to improve our products. As a result, the design and speci cations of each product at the time of order may be changed without 
notice and may not be as described herein. Please contact our Customer Service Department at 1-405-745-6000 for speci c information on the 
current design and speci cations. Statements and other information contained herein are not express warranties and do not form the basis of any 
bargain between the parties, but are merely our opinion or commendation of its products. 

7300 S.W. 44th Street
Oklahoma City, OK  73179

Phone: 405-745-6000
Fax: 405-745-6058

 © LSB, Inc. 2008 Rev.: 29 April., 2009B

*97B0003N12*
97B0003N12
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7.4 Grundfos UP26-64BF Pump Curve (P-1)
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7.5 Grundfos UP26-96F Pump Curve (P-3)
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7.6 Griswold Threaded Mini Shop Drawings

AUTOMATIC FLOW CONTROL 1/2" - 1-1/2" THREADED MINI

3/99
F-2989D

2803 Barranca Parkway, Irvine, CA 92606
(949) 559-6000 Fax (949) 559-6088
www.GriswoldControls.com

GRISWOLD
CONTROLS

SPECIFICATIONS:

PSI / Temperature Rating: 450 PSI / 250º F
Cartridge: AISI Type 304 stainless steel

AISI Type 17-7 PH stainless steel spring
Body Material: Ductile-Iron ASTM A445-70
End Connections: Female NPT
Body Tappings: 1/4" NPT with Pressure test valves
Assembly: Valve comes fully assembled

FLOW RATES (+/-5%)

SIZE MODEL
NO.

HEAD LOSS
IN FEET1

PSID RANGE GPM

3521 3.5 1-14 .33, .50, .67, 1.00, 1.33, 1.67, 2.00, 2.33, 2.67, 3.33, 4.00, 4.67,
5.00

1/2”, 3/4”
3522 7.4 2-32 .55, .75, 1.00, 1.50, 2.00, 2.50, 3.00, 3.50, 4.00, 5.00, 6.00, 7.00,

8.00
3524 13.4 4-57 .75, 1.00, 1.33, 2.00, 2.67, 3.33, 4.00, 4.67, 5.33, 6.67, 8.00, 9.33,

10.00
3528 30.0 8-128 1.10, 1.50, 2.00, 3.00, 4.00, 5.00, 6.00, 7.00, 8.00, 10.00, 12.00,

14.00, 16.00
3531 3.5 1-14 3.0, 3.33, 4.00, 4.67, 5.33, 6.00, 6.67, 7.33, 8.00, 8.67, 9.33,

10.00, 10.67, 11.33, 12.00, 12.67, 13.33, 14.00, 14.67

1”, 1-1/4”,
3532 7.4 2-32 4.5, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 11.0, 12.0, 13.0, 14.0, 15.0, 16.0,

17.0, 18.0, 19.0, 20.0, 21.0, 22.0
1-1/2” 3534 13.4 4-57 6.00, 6.67, 8.00, 9.33, 10.67, 12.00, 13.33, 14.67, 16.00, 17.33,

18.67, 20.00, 21.33, 22.67, 24.00, 25.33, 26.67, 28.00, 29.33
3538 30.0 8-128 9.0, 10.0, 12.0, 14.0, 16.0, 18.0, 20.0, 22.0, 24.0, 26.0, 28.0, 30.0,

32.0, 34.0, 26.0, 38.0, 40.0, 42.0, 44.0

DIMENSIONS & WEIGHTS (NOMINAL)

SIZE2 MODEL
NO.

A
 LENGTH

B
HEIGHT

WEIGHT
(LBS.)

1/2” 5.13 3.00 1
3/4” 352_ 3.50 3.00 1
1” 353_ 7.50 4.15 3.5

1-1/4”, 1-1/2” 6.00 4.15 3.5

NOTES

1 Head Loss in Feet is provided for pump head calculations.  (1 PSI = 2.307 Feet of Water)
2 3/4”, 1-1/4”, and 1-1/2” NPT are basic body sizes.  1/2” and 1” include reducer bushings.

A

B
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AUTOMATIC FLOW CONTROL 1/2" - 1-1/2" THREADED MINI

3/99
F-2989D

2803 Barranca Parkway, Irvine, CA 92606
(949) 559-6000 Fax (949) 559-6088
www.GriswoldControls.com

GRISWOLD
CONTROLS

MODEL NUMBER SELECTION3

3 5 A4

Select a size (1/2” & 3/4”= 2,
1”, 1-1/4” & 1-1/2” = 3)

Select a PSID control range T=Optional 3”x3”
(1=1-14, 2=2-32, 4=4-57, 8=8-128 ) Aluminum

Hanging
Insert ”D” for 1/2”, “F” for 3/4”, I.D. Tag
“H” for 1”, “J” for 1-1/4”, “K” for 1-1/2”

VALVE SCHEDULE

ITEM QTY MODEL NO. SIZE GPM PSID ID TAG REMARKS

DATE REP PHONE
REPRESENTATIVE CONTACT
JOB NAME LOCATION
ENGINEER CONTACT
CONTRACTOR CONTACT

NOTES

3 Model no. and flow rate are indicated on label affixed to body.
4 Schrader pressure port for flow verification is standard on Threaded Mini.  Replace “A” with “B” for pressure/temperature port.
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7.7 Griswold Cartridge Code Guide

AUTOMATIC FLOW CONTROL               CARTRIDGE QUICK REFERENCE GUIDE 
 

Replaces form F-4355D 3/09 
This specification © 2005 Griswold Controls  F-4355E 
 

2803 Barranca Parkway, Irvine, CA 92606 
(949) 559-6000 Fax (949) 559-6088 
www.GriswoldControls.com 

Flow Control Cartridge Code   
Quick Reference Guide 

 
½” Space Saver Cartridge 

2-32 PSID 
Cup SprIng GPM 
12- 2= 0.25 
13- 2= 0.33 
01- 2= 0.50 
03- 2= 1.00 
05- 2= 1.50 
07- 2= 2.00 
09- 2= 2.50  11- 2= 3.00 

 
 

 
¾” Standard Cartridge 

1-14 PSID 2-32 PSID 4-57 PSID 8-128 PSID 
Cup Spring GPM Cup Spring GPM Cup Spring GPM Cup Spring GPM 

(1.1) 11- 1= 0.33 (1.1) 11- 2= 0.55 (1.1) 11- 4= 0.75 
(1.1) 
11- 8= 1.10 

01- 1= 0.50 01- 2= 0.75 01- 4= 1.00 01- 8= 1.50 
02- 1= 0.67 02- 2= 1.00 02- 4= 1.33 02- 8= 2.00 
03- 1= 1.00 03- 2= 1.50 03- 4= 2.00 03- 8= 3.00 
04- 1= 1.33 04- 2= 2.00 04- 4= 2.67 04- 8= 4.00 
05- 1= 1.67 05- 2= 2.50 05- 4= 3.33 05- 8= 5.00 
06- 1= 2.00 06- 2= 3.00 06- 4= 4.00 06- 8= 6.00 
07- 1= 2.33 07- 2= 3.50 07- 4= 4.67 07- 8= 7.00 
08- 1= 2.67 08- 2= 4.00 08- 4= 5.33 08- 8= 8.00 
10- 1= 3.33 10- 2= 5.00 10- 4= 6.67 10- 8= 10.00 
12- 1= 4.00 12- 2= 6.00 12- 4= 8.00 12- 8= 12.00 
14- 1= 4.67 14- 2= 7.00 14- 4= 9.33 14- 8= 14.00 
16- 1= 5.00 

 

16- 2= 8.00 

 

16- 4= 10.00 

 

16- 8= 16.00 
 

1-1/2” Standard Cartridge 
1-14 PSID 2-32 PSID 4-57 PSID 8-128 PSID 

Cup Spring GPM Cup Spring GPM Cup Spring GPM Cup Spring GPM 
09- 1= 3.00 09- 2= 4.50 09- 4= 6.00 09- 8= 9.00 
10- 1= 3.33 10- 2= 5.00 10- 4= 6.67 10- 8= 10.00 
12- 1= 4.00 12- 2= 6.00 12- 4= 8.00 12- 8= 12.00 
14- 1= 4.67 14- 2= 7.00 14- 4= 9.33 14- 8= 14.00 
16- 1= 5.33 16- 2= 8.00 16- 4= 10.67 16- 8= 16.00 
18- 1= 6.00 18- 2= 9.00 18- 4= 12.00 18- 8= 18.00 
20- 1= 6.67 20- 2= 10.00 20- 4= 13.33 20- 8= 20.00 
22- 1= 7.33 22- 2= 11.00 22- 4= 14.67 22- 8= 22.00 
24- 1= 8.00 24- 2= 12.00 24- 4= 16.00 24- 8= 24.00 
26- 1= 8.67 26- 2= 13.00 26- 4= 17.33 26- 8= 26.00 
28- 1= 9.33 28- 2= 14.00 28- 4= 18.67 28- 8= 28.00 
30- 1= 10.00 30- 2= 15.00 30- 4= 20.00 30- 8= 30.00 
32- 1= 10.67 32- 2= 16.00 32- 4= 21.33 32- 8= 32.00 
34- 1= 11.33 34- 2= 17.00 34- 4= 22.67 34- 8= 34.00 
36- 1= 12.00 36- 2= 18.00 36- 4= 24.00 36- 8= 36.00 
38- 1= 12.67 38- 2= 19.00 38- 4= 25.33 38- 8= 38.00 
40- 1= 13.33 40- 2= 20.00 40- 4= 26.67 40- 8= 40.00 
42- 1= 14.00 42- 2= 21.00 42- 4= 28.00 42- 8= 42.00 
44- 1= 14.67 

 

44- 2= 22.00 

 

44- 4= 29.33 

 

44- 8= 44.00 
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Flow Control Cartridge Code   
Quick Reference Guide 

 
2” Standard Cartridge 

1-14 PSID 2-32 PSID 4-57 PSID 8-128 PSID 

Cup Spring GPM Cup Spring GPM Cup Spring GPM Cup 
Sprin

g GPM 
36- 1= 12.00 36- 2= 18.0 36- 4= 24.0 36- 8= 36.0 
42- 1= 14.00 42- 2= 21.0 42- 4= 28.0 42- 8= 42.0 
48- 1= 16.00 48- 2= 24.0 48- 4= 32.0 48- 8= 48.0 
54- 1= 18.00 54- 2= 27.0 54- 4= 36.0 54- 8= 54.0 
60- 1= 20.00 60- 2= 30.0 60- 4= 40.0 60- 8= 60.0 
66- 1= 22.00 66- 2= 33.0 66- 4= 44.0 66- 8= 66.0 
72- 1= 24.00 72- 2= 36.0 72- 4= 48.0 72- 8= 72.0 
78- 1= 26.00 78- 2= 39.0 78- 4= 52.0 78- 8= 78.0 
84- 1= 28.00 84- 2= 42.0 84- 4= 56.0 84- 8= 84.0 
90- 1= 30.00 90- 2= 45.0 90- 4= 60.0 90- 8= 90.0 
96- 1= 32.00 96- 2= 48.0 96- 4= 64.0 96- 8= 96.0 
102- 1= 34.00 102- 2= 51.0 102- 4= 68.0 102- 8= 102.0 
108- 1= 36.00 108- 2= 54.0 108- 4= 72.0 108- 8= 108.0 
114- 1= 38.00 

 

114- 2= 57.0 

 

114- 4= 76.0 

 

114- 8= 114.0 
 

3” Standard Cartridge 
1-14 PSID 2-32 PSID 4-57 PSID 8-128 PSID 

Cup Spring GPM Cup Spring GPM Cup Spring GPM Cup 
Sprin

g GPM 
35- 1= 14.0 35- 2= 17.5 35- 4= 23.33 35- 8= 35 
40- 1= 16.0 40- 2= 20.0 40- 4= 26.67 40- 8= 40 
45- 1= 18.0 45- 2= 22.5 45- 4= 30.00 45- 8= 45 
50- 1= 20.0 50- 2= 25.0 50- 4= 33.33 50- 8= 50 
55- 1= 22.0 55- 2= 27.5 55- 4= 36.67 55- 8= 55 
60- 1= 24.0 60- 2= 30.0 60- 4= 40.00 60- 8= 60 
65- 1= 26.0 65- 2= 32.5 65- 4= 43.33 65- 8= 65 
70- 1= 28.0 70- 2= 35.0 70- 4= 46.67 70- 8= 70 
75- 1= 30.0 75- 2= 37.5 75- 4= 50.00 75- 8= 75 
80- 1= 32.0 80- 2= 40.0 80- 4= 53.33 80- 8= 80 
85- 1= 34.0 85- 2= 42.5 85- 4= 56.67 85- 8= 85 
90- 1= 36.0 90- 2= 45.0 90- 4= 60.00 90- 8= 90 
95- 1= 38.0 95- 2= 47.5 95- 4= 63.33 95- 8= 95 
100- 1= 40.0 100- 2= 50.0 100- 4= 66.67 100- 8= 100 
105- 1= 42.0 105- 2= 52.5 105- 4= 70.00 105- 8= 105 
110- 1= 44.0 110- 2= 55.0 110- 4= 73.33 110- 8= 110 
115- 1= 46.0 115- 2= 57.5 115- 4= 76.67 115- 8= 115 
120- 1= 48.0 120- 2= 60.0 120- 4= 80.00 120- 8= 120 
125- 1= 50.0 125- 2= 62.5 125- 4= 83.33 125- 8= 125 
130- 1= 52.0 130- 2= 65.0 130- 4= 86.67 130- 8= 130 
135- 1= 54.0 135- 2= 67.5 135- 4= 90.00 135- 8= 135 
140- 1= 56.0 140- 2= 70.0 140- 4= 93.33 140- 8= 140 
145- 1= 58.0 145- 2= 72.5 145- 4= 96.67 145- 8= 145 
150- 1= 60.0 150- 2= 75.0 150- 4= 100.00 150- 8= 150 
220- 1= 90.0 220- 2= 110.0 220- 4= N/A 220- 8= N/A 
270- 1= 110.0 270- 2= 135.0 270- 4= N/A 270- 8= N/A 
320- 1= 130.0 

 

320- 2= 160.0 

 

320- 4= N/A 

 

320- 8= N/A 
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7.8 Tekmar 537 Thermostat Installation and Operation Manual

tekmarNet®4 Thermostat 537

Installation & Operation Manual

D537
08/10

Zoning Replaces:01/09

1 of 20 © 2010  D 537 - 08/10

The tekmarNet®4 Thermostat 537 
provides operation for:

One Stage Heat•

Introduction Features
Requires 4 wires (tN4, C, R, W)
Outdoor temperature display
Bright backlight
2 button temperature adjustment
Communication with other 
tekmarNet® devices improves 
system efficiency and comfort
Schedule member status enables 
setback operation
Optimum start
Responds to tekmarNet® Scenes
Cooling Group Member
Freeze protection
Exercising
Zone synchronization

•
•
•
•
•

•

•
•
•
•
•
•

Benefi ts
Energy savings
Reduced temperature swings
Compatible with tekmarNet® 
Timers, User Switches and 
Gateway for additional control

•
•
•
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Congratulations on the purchase of your new tekmar thermostat.
This manual will step through the complete installation, programming and sequence 
of operation for this control. At the back, there are tips for control and system 
troubleshooting.

Getting Started

Preparation

tekmar or jeweller screwdriver
Phillips head screwdriver

•
•

Wire Stripper•
Tools Required ------------------------------------------------------

Materials Required --------------------------------------------------
2, #6 x 1” Wood Screws
18 AWG LVT Solid Wire 

•
•

Optional Adapter Plate 007 (for 
installation on 2” x 4” gang box)

•

Installation

Table of Contents

Getting Started ..............................2
Installation .........................................2

Caution ..........................................2
Preparation ....................................2
Removing The Thermostat Base ...3
Mounting The Thermostat Base ....3
Thermostat Wiring .........................4
Testing the Thermostat Wiring ......4
Mounting the Thermostat ..............5
Cleaning the Thermostat ...............6

Switch Settings ..................................6
User Interface ....................................7

Display...........................................7
Button Operation ...........................7
Symbols Description .....................7

Settings ....................................8-11
Sequence of Operation ....................12

Heating Operation .......................12
Cooling Group Operation ............13
Schedules ...................................14
Scenes (System Override) ..........14

Troubleshooting ...............................15
Error Messages ......................15-16
Frequently Asked Questions ....... 17
Job Record ..................................18
Technical Data .............................19
Limited Warranty and Product 
Return Procedure ........................20

Caution

Improper installation and operation of this control could result in damage to the 
equipment and possibly even personal injury or death. It is your responsibility 
to ensure that this control is safely installed according to all applicable codes and 
standards. This electronic control is not intended for use as a primary limit control. 
Other controls that are intended and certified as safety limits must be placed into 
the control circuit.
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Choose the placement of the thermostats early in the construction process to 
enable proper wiring during rough-in.
Consider the following:

Interior Wall.
Keep dry. Avoid potential leakage onto the control.
Relative Humidity max 92% up to 104°F (40°C), 50% RH above 104°F (40°C). 
Non-condensing environment.
No exposure to extreme temperatures beyond 36-122°F (2-50°C).
No draft, direct sun, or other cause for inaccurate temperature readings.
Away from equipment, appliances, or other sources of electrical interference.
Easy access for wiring, viewing, and adjusting the display screen.
Approximately 5 feet (1.5 m) off the finished floor.
The maximum length of wire is 500 feet (150 m).
Strip wire to 3/8” (10 mm) for all terminal connections.
Use standard 4 conductor, 18 AWG wire.

•
•
•

•
•
•
•
•
•
•
•

Installation Location -------------------------------------------------

Removing The Thermostat Base

Push 
tab

1 Remove thermostat
from base

2

To remove the thermostat base:
Place a small slot screwdriver or similar 
tool into the slot located on the top of 
the thermostat.
While pushing down against the plastic 
tab, pull the thermostat away from the 
thermostat’s base.

•

•

Mounting The Thermostat Base

Stud

Switch
Box

Thermostat
Base

007 Adaptor
Plate

3 1/4”
(83 mm)

If a single gang switch box is used, 
an Adaptor Plate 007 is required to 
mount the thermostat to the box.

Fasten the base of the 
thermostat to the adaptor plate.
Feed the wiring through the 
openings in the back of the 
adaptor plate and thermostat.
Use the upper and lower screw 
holes to fasten the adaptor plate 
to the box.

•

•

•

Mounted on switch box
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If a switch box was not used, mount the 
thermostat directly to the wall.

Feed the wiring through the openings in 
the back of the thermostat.
Use screws in the screw holes to fasten the 
thermostat to the wall. At least one of the 
screws should enter a wall stud or similar 
rigid material.

•

•

Stud

23/8” 
(60 mm)

screwhole

Thermostat
Base

Wall

Mounted on wallboard

Thermostat Wiring

The thermostat operates a single heating system zone.
Connect tN4, C, R, and W terminals on the thermostat to the tN4, C, R and W terminals 
on the tN4 Wiring Center or Zone Manager.

1 2 3 4

tN4 Wiring Center
or

tN4 Zone Manager tN4 C WR

1 2 3 4

tNt 537
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ff
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Un
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Testing the Thermostat Wiring

Testing the Power ---------------------------------------------------
1. Remove the front cover from the thermostat.
2. Use an electrical test meter to measure (ac) voltage between the R and C 

terminals. The reading should be 24 V (ac) +/– 10%.
3. Install the front cover.
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Mounting the Thermostat

To place the thermostat back on the 
mounting base:

Place thermostat bottom tabs on 
matching mounting base notches.
Pivot top of the thermostat 
towards wall, ensuring wires clear 
obstructions. 
The top clasp makes a clicking 
sound when properly closed. 

•

•

•

Pivot
Tab

Testing the Heat Relay -----------------------------------------------
1. Remove the front cover from the thermostat.
2. Press the  button and set the heating temperature below the current room 

temperature. There should be no H1 symbol on the display.
3. Set the electrical test meter to continuity.
4. Place probes between R (3) and W (4). There should be no continuity. If there 

is continuity then there may be a wiring fault or the relay may be faulty.
5. Press the  button and set the heating temperature above the current room 

temperature. Make sure the display does not show “WWSD”. The “H1” symbol 
should appear on the display.

6. There should be continuity between the R (3) and W (4) terminals.

Testing the tekmarNet®4 Bus -----------------------------------------
The  symbol is shown on the display when communication is present. If the 
thermostat is connected in a network and the communication is missing, there may 
be an open or short circuit on the tN4 and C bus wires.
1. Remove the front cover from the thermostat.
2. To test for short circuits:

Disconnect the tN4 bus wires on one end.
Install wire nuts on each wire to ensure the wire ends are not touching.
Disconnect the tN4 bus wires on the other end.
Measure for continuity using an electrical meter.
If continuity is present, there is a short circuit fault along the wires. It is 
recommended to replace the tN4 bus wires.

3. To test for open circuits:
Disconnect the tN4 bus wires on one end and connect them together.
Disconnect the tN4 bus wires on the other end.
Use an electrical meter to measure for continuity.
If there is no continuity, there is an open circuit fault along the wires. It is 
recommended to replace the tN4 bus wires.

•
•
•
•
•

•
•
•
•
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Switch Settings

Switches are set to “On” 
position from the factory, and 
do not require changing for 
most applications.

1 2 3 4

1 2 3 4
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Switch Position Action

1

ON

SETBACK 
The thermostat follows a programmable setback schedule 
as a schedule member if available. Requires the installation 
of a Timer 033 to use this feature.

OFF
OFF 
The thermostat does not follow a programmable setback 
schedule.

2
ON

SCENE 
The thermostat responds to changes in the scene (system 
wide manual overrides). Requires the installation of a User 
Switch 479 to use this feature.

OFF OFF 
The thermostat does not respond to scenes.

3
ON NONE 

The thermostat is not part of a cooling group.

OFF COOL MEMBER 1 
The thermostat joins as a member to cooling group 1.

4

ON
LOCK ACCESS LEVEL
Locked to ‘User’ access level. Set to Lock when installation 
completed.

OFF

UNLOCK ACCESS LEVEL
Unlock to allow ‘User’ and “Installer’ access level. Set to 
Unlock during installation process.
tekmarNet® reset control must also be set to Unlocked 
(Installer access level).

The thermostats’s exterior can be cleaned using a damp cloth. Moisten the cloth 
with water and wring out prior to wiping the control. Do not use solvents or cleaning 
solutions.

Cleaning the Thermostat
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SECONDARY DISPLAYMAIN DISPLAY

HEAT
Heat is turned on.

SUN
Operating at the occupied 
(day) temperature.
MOON
Operating at the unoccupied 
(night) temperature.
AWAY
Operating at the Away scene 
temperature.

COOL GROUP
The cooling group is cooling. 
Heating can start once the 
cooling is finished.

LOCK
Locked to ‘User’ access level.

CLOCK
Operating on a 
programmable schedule.

tekmarNet®

Communication is present.

WARNING SYMBOL
Indicates an error is present.

WARM WEATHER SHUT 
DOWN
The heating system has been 
shut off for the summer.

Display

Symbols Description

User Interface

Button Operation

Press the  or the  button to select the room temperature.
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Heating Operation Section A

Sequence of Operation

The thermostat operates the heating system to maintain the Set Room Heat 
temperature. An H1 symbol is shown on the display when the thermostat is 
heating. The heat can cycle on and off within +/- 1.5°F (1°C) of the Set Room 
Heat temperature.

Freeze Protection ----------------------------------------------------
The thermostat operates the heat whenever the room temperature falls below 
40°F (4.5°C).

Exercising ----------------------------------------------------------
When connected to a tekmarNet® reset control, the thermostat exercises the heat 
relay for 10 seconds every 3 days. Exercising helps prevent zone valves or zone 
pumps from failing due to precipitate buildup. During exercising, the thermostat 
shows “TEST” on the display.

Flushing ------------------------------------------------------------
The flushing feature is for open-loop systems that use a domestic hot water tank 
as a heat source. Flushing ensures that fresh potable water is circulated through 
the system once each day. If the thermostat is connected to a tekmarNet® reset 
control with the Flushing feature turned on, the thermostat display will display the 
“FLUSH” icon for the duration of the flushing operation.

Hydronic System Supply Pump ---------------------------------------
When connected to a tekmarNet® reset control, the thermostat’s Supply Pump 
setting affects how the primary pump or mix pump on the reset control operates. 
When connected to the boiler bus, the primary pump is affected. When connected 
to the mix bus, the mix system pump is affected.
If the thermostat operates a motorized zone valve or a zone pump, the Supply 
Pump setting should be set to On.
If the thermostat operates a thermal motor (wax actuator) zone valve, set the Supply 
Pump setting to Delay. This provides a three minute delay to allow the zone valve 
to open before the primary or mix pump is turned on.
In special applications with multiple zoning manifolds, the Supply Pump setting 
can be set to Off. This allows a Zone Group Pump located on the Zone Manager, 
or Wiring Center to operate the pump for the manifold.

DHW Tank Priority ---------------------------------------------------
When a tekmarNet® reset control is heating an indirect Domestic Hot Water (DHW) 
tank, the thermostat may shut off the heating zones to allow the DHW tank to recover 
quickly. This is determined by the DHW priority of the tekmarNet® reset control.
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Cooling Group Operation Section B

In order to prevent heating and cooling at the same time, this thermostat can operate 
together with other thermostats on a tN4 system to form a cool group.
In a cool group, one thermostat is assigned as the cool group master. The cool 
group master operates the cooling equipment for the group. This thermostat can 
be set to be a member of the cool group.
When operating as a cool group, the air temperature readings of all the cool group 
member thermostats are communicated to the cool group master and a temperature 
average is determined.
When the cool group master is in cooling operation, the cool group member 
thermostats do not operate the heating system for air heating.
If the Set Room Heat temperature is adjusted while the cool group is cooling, the 
snowflake icon is flashed to alert the user that the cooling is presently on. Once 
the cooling shuts off, the heating can start operation.
This thermostat joins cool group number 1 when switch setting 3 is set to cool 
member 1 (Off position).

Cool Group 1

Master MemberMember

tN2 Communication

Warm Weather Shut Down --------------------------------------------
When the outdoor air temperature exceeds the Warm Weather Shut Down (WWSD) 
setting on the tekmarNet® reset control, the heating system is shut off.
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Schedules Section C

Lowering the room temperature setting reduces the amount of fuel required to heat 
the building resulting in energy savings.
This thermostat can follow a programmable schedule in order to automatically lower 
the room temperature setting. A schedule master such as a Timer 033 is required  
in order to gain programmable schedule functionality.
When operating on a programmable schedule, a  symbol is shown, as well as a 

 or a . The  or  indicates the current operating temperature.

If a  symbol does not appear, there is no schedule available.

Display Action

Occupied temperature. No schedule.

Unoccupied temperature. No schedule.

 Programmable schedule at occupied temperature.

 Programmable schedule at unoccupied temperature.

Scene Display Room Temperature Setting

1  or   or  
Follows programmable schedule or 
operates at the occupied  temperature.

2 Away Away temperature.

3 Unoccupied  temperature.

Scenes (System Override) Section D

When a programmable schedule is selected, there is a time delay for the temperature 
to change from the  temperature to the  temperature.
The thermostat uses Optimum Start to predict the heat up and cool off rate of 
the room. The optimum start feature allows the room to reach the set room  
temperature by the time set in the programmable schedule. This applies for both 
heating and cooling.

Scenes provide an easy way to save energy while away on vacation, or override a 
pre-set schedule when plans change. tekmarNet® devices such as a User Switch 
479 provide scene adjustment. 

This thermostat responds to the following scenes:

While in the Away scene, the room temperature cannot be changed using the  or 
 buttons. Change the scene from Away to  or  to change the temperature.
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Symptom Look for... Corrective Action

No Heat

H1 Symbol H1 symbol indicates heat is on. Check if 
zone valve or zone pump is operating.

Flashing 
WWSD

Increase WWSD setting on tekmarNet® 
reset control.

Flashing Away Change User Switch to Normal scene 1.

Heat on before 
scheduled time  

Optimum start “learns” the heat up rate 
of the room and starts the heating early 
so that the room is comfortable at the 
scheduled time.

Pressing  
button does 
not increase 
temperature

Flashing Max Installer can increase the Maximum Set 
Room Heat limits.

Pressing  
button does 
not decrease 
temperature

Flashing Min Installer can decrease the Minimum Set 
Room Heat limits.

Frequently Asked Questions
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Job Record

Item Setting

Set Room Heat 

Set Room Heat 

Set Room Heat Away

Backlight

Units

Max Set Room Heat 

Item Setting

Max Set Room Heat 

Min Set Room Heat

Schedule Member

Heat Cycles Per Hour

Heating Supply Pump

tekmarNet® Address

Jobsite Location  ________________________________________________

Thermostat Location _____________________________________________
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Technical Data

tekmarNet®4 Thermostat 537; One Stage Heat

Packaged weight 0.8 lb. (380 g)

Enclosure NEMA 1, white PVC plastic

Dimensions 2-7/8” H x 2-7/8” W x 13/16” D (73 x 73 x 21 mm)

Approvals CSA C US, meets Class B: ICES and FCC Part 15

Ambient conditions Indoor use only, 36 to 122°F (2 to 50°C).

RH max 92% to 104°F (40°C), and 50% above 104°F 
(40°C)

Altitude <9840 feet (3000 m), Installation Category II, 
Pollution Degree 2

Power supply 24 V (ac) ± 10% 50/60 Hz, 1.8 VA Standby, 56 VA fully 
loaded, NEC / CEC Class 2

W Relay 24 V (ac) 2 A



Page 112Technical Service Guide

tekmar Control Systems Ltd., Canada
tekmar Control Systems, Inc., U.S.A.
Head Office: 5100 Silver Star Road
Vernon, B.C. Canada V1B 3K4
(250) 545-7749 Fax. (250) 545-0650
Web Site: www.tekmarcontrols.com

Product design, software and literature
are Copyright © 2010 by:
tekmar Control Systems Ltd. and tekmar
Control Systems, Inc.

All specifications are subject
to change without notice

20 of 20 D 537 - 08/10.

Limited Warranty The liability of tekmar under this warranty is limited. The Purchaser, by taking receipt 
of any tekmar product (“Product”), acknowledges the terms of the Limited Warranty in effect at the time 
of such Product sale and acknowledges that it has read and understands same.

The tekmar Limited Warranty to the Purchaser on the Products sold hereunder is a manufacturer’s pass-
through warranty which the Purchaser is authorized to pass through to its customers. Under the Limited 
Warranty, each tekmar Product is warranted against defects in workmanship and materials if the Product 
is installed and used in compliance with tekmar’s instructions, ordinary wear and tear excepted. The pass-
through warranty period is for a period of twenty-four (24) months from the production date if the Product is 
not installed during that period, or twelve (12) months from the documented date of installation if installed 
within twenty-four (24) months from the production date.

The liability of tekmar under the Limited Warranty shall be limited to, at tekmar’s sole discretion: the cost of parts 
and labor provided by tekmar to repair defects in materials and / or workmanship of the defective product; or to 
the exchange of the defective product for a warranty replacement product; or to the granting of credit limited to 
the original cost of the defective product, and such repair, exchange or credit shall be the sole remedy available 
from tekmar, and, without limiting the foregoing in any way, tekmar is not responsible, in contract, tort or strict 
product liability, for any other losses, costs, expenses, inconveniences, or damages, whether direct, indirect, 
special, secondary, incidental or consequential, arising from ownership or use of the product, or from defects in 
workmanship or materials, including any liability for fundamental breach of contract.

The pass-through Limited Warranty applies only to those defective Products returned to tekmar during the war-
ranty period. This Limited Warranty does not cover the cost of the parts or labor to remove or transport the defec-
tive Product, or to reinstall the repaired or replacement Product, all such costs and expenses being subject to 
Purchaser’s agreement and warranty with its customers.

Any representations or warranties about the Products made by Purchaser to its customers which are different 
from or in excess of the tekmar Limited Warranty are the Purchaser’s sole responsibility and obligation. Purchaser 
shall indemnify and hold tekmar harmless from and against any and all claims, liabilities and damages of any 
kind or nature which arise out of or are related to any such representations or warranties by Purchaser to its 
customers.

The pass-through Limited Warranty does not apply if the returned Product has been damaged by negligence by 
persons other than tekmar, accident, fire, Act of God, abuse or misuse; or has been damaged by modifications, 
alterations or attachments made subsequent to purchase which have not been authorized by tekmar; or if the 
Product was not installed in compliance with tekmar’s instructions and / or the local codes and ordinances; or if 
due to defective installation of the Product; or if the Product was not used in compliance with tekmar’s instruc-
tions.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, WHICH THE GOVERNING 
LAW ALLOWS PARTIES TO CONTRACTUALLY EXCLUDE, INCLUDING, WITHOUT LIMITATION, IMPLIED WAR-
RANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, DURABILITY OR DESCRIP-
TION OF THE PRODUCT, ITS NON-INFRINGEMENT OF ANY RELEVANT PATENTS OR TRADEMARKS, AND 
ITS COMPLIANCE WITH OR NON-VIOLATION OF ANY APPLICABLE ENVIRONMENTAL, HEALTH OR SAFETY 
LEGISLATION; THE TERM OF ANY OTHER WARRANTY NOT HEREBY CONTRACTUALLY EXCLUDED IS LIM-
ITED SUCH THAT IT SHALL NOT EXTEND BEYOND TWENTY-FOUR (24) MONTHS FROM THE PRODUCTION 
DATE, TO THE EXTENT THAT SUCH LIMITATION IS ALLOWED BY THE GOVERNING LAW. 

Product Warranty Return Procedure All Products that are believed to have defects in workmanship or materi-
als must be returned, together with a written description of the defect, to the tekmar Representative assigned to 
the territory in which such Product is located. If tekmar receives an inquiry from someone other than a tekmar 
Representative, including an inquiry from Purchaser (if not a tekmar Representative) or Purchaser’s customers, 
regarding a potential warranty claim, tekmar’s sole obligation shall be to provide the address and other contact 
information regarding the appropriate Representative.

Limited Warranty and Product Return Procedure
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• tN4 Compatible
• Boiler Outdoor Reset
• Single On-Off or Modulating Boiler
• Powered Pump Outputs

• Setpoint Operation
• DHW Operation
• Includes Sensors

Features:

Information 
Brochure

Choose controls
to match

application

1 Application 
Brochure
Design your 
mechanical 
applications

2 Wiring
Brochure
Wiring and 

installation of 
specific control

4 Job
Record

Record settings & 
wiring details for 
future reference

6Data
Brochure

Control settings 
and sequence of 

operation

5Rough-in
Wiring

Rough-in
wiring 

instructions

3

The Boiler Reset Module 420 provides outdoor reset to a hydronic heating system in order to maximize comfort and 
efficiency. The 420 can operate a single on / off boiler or a single modulating boiler. The 420 can override the outdoor reset 
water temperature to provide Domestic Hot Water or Setpoint operations.

Introduction
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Set the DIP switch settings prior to making adjustments 
to the control through the user interface. Setting the DIP 
switches determines which menu items are displayed in 
the user interface.

If you change a DIP switch setting while the control is 
powered up, the LCD display returns to the View menu.

Lock / Unlock

Use the Lock / Unlock DIP switch to lock and unlock the Access 
Level of the 420 and all connected tN4 devices, including 
tN4 thermostats. For details, see “Access Levels”

• Once locked, the access level in all devices cannot be 
viewed or changed.

• To determine if the control is currently locked a small 
segment representing a padlock is viewed in the bottom 
right hand corner of the display.

• To unlock the Access Level, set the DIP switch to 
Unlock.

• To lock the Access Level, set the DIP switch to Lock.

Dip Switch Settings

Display and DIP Switches

51 52 53 54 55 56 57 58 60 61 62 63 64

Boiler DHW Setpoint C

59

C Com Boil OutVlv
Demand Demand 24 V (ac) DHW

R

65

+
Mod (dc)

–

DHW Primary

10 A
max.66 67 68 69

NPump NPump

tN4

H7006B

Boil On-Off / Mod
Off / tekmar Stager

PoweredOutput 1 VA

DHW Valve:
24 V (ac) 8 VA

Made in Canada

Meets Class B: Canadian
ICES & FCC Part 15

Test

Boiler Reset Module 420

Item

Menu

tektra 991-01

Demands: 20 - 260 V (ac)
Relay Rating: 115 V (ac) 5 A

/

Do not apply power

6B

Boil On-Off / Mod
Off / tekmar Stager

/



Page 115Technical Service Guide

3 of 24 © 2007 D 420 - 08/07

Access Level

Boil On-Off / Mod

The Boil On-Off / Mod DIP switch selects whether the 
control operates an On-Off boiler or the firing rate of a 
Modulating boiler.

• If set to Boil On-Off, the control operates an On-Off 
boiler.

• If set to Mod, the control operates a Modulating boiler.

tekmar Stager / Off

Use the tekmar Stager / Off DIP switch when a tekmar 
staging control is be connected to the 420 in order to 
operate multiple boilers. A tekmar stager may include Boiler 
Controls 264, 265, and 268.

• If a tekmar Stager is installed, set to tekmar Stager. The 
420 will then provide the stager with a target temperature 
via a 0-10 V (dc) signal. When the tekmar Stager / Off 
DIP switch is set to tekmar Stager, the Boiler Sensor 
DIP switch must be set to Sup.

• If a tekmar Stager is not installed, set to Off.

The Access Level restricts the number of Menus, Items, 
and Adjustments that can be accessed by the user. The 
Access Level setting is found in the Miscellaneous (MISC) 
menu. Select the appropriate access level for the people 
who work with the control on a regular basis. 

There are two Access Level settings:

• Installer (InS): This is the factory default setting. This 
access level is sufficient for the normal set up of the 
control.

• Advanced (Ad): All of the control settings are available 
to the user.

In the following menu tables, the access level the item is 
visible in is shown in the access column. 
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PUMP
Displays when the primary or mixing pump 
is in operation.

BURNER
Displays when the burner contact is 
closed.

LOCK
Displays when the access levels are 
locked.

WARNING
Displays when an error exists.

COMMUNICATION BUS
Displays when tN4 thermostats are 
connected.

DHW PUMP
Displays when the DHW Pump is in 
operation.

°F, °C, %, HOURS, MINUTES
Units of measurement.

BOILER DEMAND
Displays when a boiler demand is present.

DHW DEMAND
Displays when a DHW demand is present.

SETPOINT DEMAND
Displays when a Setpoint demand is 
present.

DEVICE OUTPUT SCALE
Displays output of the modulating boiler.

Item Field
Displays an 
abbreviated name 
of the selected item

Number Field
Displays the 
current value of 
the selected item

Status Field
Displays the current 

status of the control’s 
inputs, outputs and 

operation. Most symbols 
in the status field are 
only visible when the 

VIEW Menu is selected

Menu Field
Displays the 

current menu

Symbols Description SDisplay

Symbols Description
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User Interface

Use the User Interface available on the Liquid Crystal Display 
(LCD) to setup and monitor the operation of the system. 
Use the four push buttons to the left of the LCD (Menu, 
Item, Up, Down) to select settings. As you enter settings, 
record the settings in the Job Record J 420.

Menu

The menus display in the Menu Field at the top left side 
of the LCD. Three menus are available: View, Adjust, and 
Miscellaneous.

• To select a menu, press and release the Menu button.

Item

In each menu, a group of items can be selected. The 
abbreviated name of the selected item displays in the Item 
field of the LCD display.

• To view the next available item, press and release the 
Item button.

• To view the previous item, hold down the Item button. 
and press and release the Up button.

Adjusting a Setting

To adjust a setting:
1. Select the appropriate menu using the Menu button.
2. Select the item using the Item button.
3. Use the Up or Down button to make the adjustment.

Default Item

• To set the default item in the View menu, display the 
item for more than five seconds.

After navigating menus, the display reverts back to the 
default item after 60 seconds of button inactivity.

Continue
to next Item

Back to View Menu

Continue
to next Item

Continue
to next Item
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View Menu (1 of 1) 

Item Field Range Access Description

-76 to 149°F
(-60.0 to 65.0°C)

InS
Ad

OUTDOOR SECTION B
Current outdoor air temperature as measured by the 
outdoor sensor.

-22 to 266°F
(-30.0 to 130.0°C)

InS
Ad

BOILER SUPPLY SECTION C
Current boiler supply water temperature as measured 
by the boiler sensor. 

– – –, 35 to 230°F
(– – –, 1.5 to 110.0°C) Ad

BOILER TARGET SECTION C
The boiler target is the temperature the control 
is currently trying to maintain at the boiler supply 
sensor. “– – –” is displayed when no heat is required 
for boiler zones.

0-100% Ad

BOILER MODULATION SECTION C
Current percent modulation of the boiler’s burner.
Note: This item is only available when the Boiler 
On-Off / Mod DIP switch is set to Mod.

0 to 9999 hr
InS
Ad

BOILER RUN TIME
The total running time of the boiler since this item 
was last cleared. To clear this item, press the Up 
and Down buttons simultaneously while viewing 
this item.

The View menu items display the current operating 
temperatures and status information of the system.

V
IE

W
 M

E
N

U
Display Menus

 After the last item, the control returns to the first item in the menu.
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Item Field Range Access Description

-60 to 45°F
(-51.0 to 7.0°C)
Default = 10°F

(-12.0°C)

InS
Ad

OUTDOOR DESIGN SECTION B
The design outdoor air temperature used in the heat 
loss calculations for the heating system. Typically set 
to the temperature of the coldest day of the year.

1 HRF1
2 HRF2
3 Fancoil
4 Fin-tube Convector
5 Radiator
6 Baseboard
Default = 4

InS
Ad

BOILER TERMINAL SECTION B
The type of heating terminal units that are being 
used in boiler zones.

40 to 100°F
(4.5 to 38.0°C)

Default = 70°F
(21.0°C)

Ad

BOILER INDOOR SECTION B
The design indoor air temperature used in the heat 
loss calculation for the boiler zones. Typically set to 
70°F (21.0°C).

70 to 220°F
(21.0 to 104.5°C)

Default = 180°F 
(82.0°C)

InS
Ad

BOILER DESIGN SECTION B
The supply water temperature required for boiler 
zones on the typical coldest day of the year.

OFF, 80 to 180°F
(OFF, 26.5 to 82.0°C)

Default = 140°F 
(60.0°C)

InS
Ad

BOILER MINIMUM SECTION C
The minimum allowed boiler target temperature and 
boiler return protection temperature. Check the boiler 
manufacturer’s manual for recommend supply water 
temperatures.

120 to 225°F, OFF
(49.0 to 107.0°C, OFF)

Default = 200°F 
(93.5°C)

Ad
BOILER MAXIMUM SECTION C
The maximum allowed boiler target temperature.

0:00 to 3:00 min

Default = 0:10 min
Ad

FIRE DELAY SECTION C
The time delay the control can expect between the 
time that the relay contact closes to fire the boiler 
and when the burner actually fires.

Adjust Menu (1 of 3) 

The Adjust Menu items are the programmable settings 
used to operate the mechanical equipment.

 Continued on next page.
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Item Field Range Access Description

Au, 2 to 42°F
(Au, 1 to 23.5°C)

Default = Au
Ad

BOILER DIFFERENTIAL SECTION C
The temperature differential that the control is to use 
when it is operating the boiler.

10 to 230 seconds

Default = 30 seconds
Ad

BOILER MOTOR SECTION C
The amount of time required for the modulating 
actuating motor to fully open the gas valve or operate 
the fan speed from a stopped position to full speed 
on a modulating boiler.
Note: This item is only available when the Boiler 
On-Off / Mod DIP switch is set to Mod and the tekmar 
Stager DIP switch is set to OFF.

0 to 50%

Default = 0%
Ad

MINIMUM MODULATION SECTION C
The minimum percent modulation of the burner.
Note: This item is only available when the Boiler 
On-Off / Mod DIP switch is set to Mod and the tekmar 
Stager DIP switch is set to OFF.

50 to 100%

Default = 100%
Ad

MAXIMUM MODULATION SECTION C
The maximum percent modulation of the burner.
Note: This item is only available when the Boiler 
On-Off / Mod DIP switch is set to Mod and the tekmar 
Stager DIP switch is set to OFF.

Au, 5 to 30 min
Default = Au

Ad
CYCLE LENGTH
The cycle length to which all tN4 devices will 
synchronize.

OFF, Mb1, Mb2, Mb3, 
Mb4

Default = OFF

InS
Ad

SCHEDULE
Selects which network setback schedule the control 
will follow.

OFF,
1 (parallel, no priority)
2 (parallel, priority)
3 (pri-sec, no priority)
4 (Pri-sec, priority)

Default = 1

InS
Ad

DHW MODE SECTION F
Selects the DHW mode of operation. This determines 
the operation of the primary pump in combination 
with the DHW pump and whether or not DHW priority 
is required.

Adjust Menu (2 of 3) 

 Continued on next page.
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Item Field Range Access Description

100 to 220°F
(38.0 to 104.5°C)

Default = 180°F 
(82.0°C) 

Ad

DHW EXCHANGE OCCUPIED SECTION F
The minimum boiler target temperature to the DHW 
heat exchanger during the Occupied period.
Note: This item is only available when DHW Mode 
is set 1 through 4.

OFF, ON

Default = OFF
Ad

DHW EXCHANGE UNOCCUPIED SECTION F
Selects whether the control should respond to DHW 
demands during the Unoccupied period. This item is 
only available when DHW Mode is set 1 through 4 
and a network setback schedule is selected.

OFF,
1 (parallel, no priority)
2 (parallel, priority)
3 (pri-sec, no priority)
4 (Pri-sec, priority)

Default = 1

Ad
SETPOINT MODE SECTION H
Selects the Setpoint mode of operation. This 
determines the operation of the primary pump.

60 to 220°F
(15.5 to 104.5°C)

Default = 180°F 
(82.0°C)

Ad

SETPOINT OCCUPIED SECTION H
The minimum boiler target temperature when a 
setpoint demand is present during the Occupied 
period.
Note: This item is only available when Setpoint Mode 
is set 1 through 4.

OFF, ON

Default = OFF
Ad

SETPOINT UNOCCUPIED SECTION H
Selects whether or not a Setpoint demand will be 
responded to during the UnOccupied period.
Note: This item is only available when Setpoint Mode 
is set 1 through 4 and a network setback schedule 
is selected.

40 to 100°F, OFF
(4.5 to 38.0°C, OFF)

Default = 70°F (21.0°C)

InS
Ad

WWSD OCCUPIED SECTION B
The system’s warm weather shut down temperature 
during the Wake and Occupied periods.

40 to 100°F, OFF
(4.5 to 38.0°C, OFF)

Default = 60°F (15.5°C)
Ad

WWSD UNOCCUPIED SECTION B
The system’s warm weather shut down temperature 
during the Sleep and Unoccupied period.
Note: This item is only available when the Schedule 
is not set to OFF.

Adjust Menu (3 of 3) 
A

D
JU

S
T 
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U

 After the last item, the control returns to the first item in the menu.
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Item Field Range Access Description

InS (Installer)
Ad (Advanced)

InS
Ad

ACCESS LEVEL
The access level that is to be used by the control.

Note: This item is only available when the Lock / Unlock 
DIP switch is set to Unlock.

°F, °C

Default = °F
InS
Ad

UNITS
Select temperature units between Fahrenheit and 
Celsius.

0 to 24 Ad
BOILER BUS DEVICES
Displays the number of devices on the boiler bus.

OFF, SEL Ad
FACTORY DEFAULT
Loads the factory defaults when the Up and Down 
buttons are pressed.

420
InS
Ad

TYPE
Displays the type number of this product. The software 
version is displayed when the Up button is held.

Misc (Miscellaneous) Menu (1 of 1) 

The Miscellaneous Menu Items set control 
and display options such as access level and 
temperature units.

 After the last item, the control returns to the first item in the menu.

M
IS
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N
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Testing the Control
The control has a built-in test routine that tests the main 
control functions. The control continually monitors the 
sensors and displays an error message whenever a fault 
is found. The individual outputs and relays are tested using 
a test sequence.

Test Sequence

Each step in the test sequence lasts 10 seconds.

• Start the test sequence by pressing the Test button.
• Pause the test sequence by pressing the Test button 

again. To advance to the next step, press the Test button 
again.

• If the test sequence is paused for more than five minutes, 
the control exits the entire test routine.

• To advance to a particular step, repeatedly press and 
release the Test button to display the appropriate device.
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Step 1 The primary pump turns on and remains on for 
the rest of the test sequence.

Step 2 The boiler contact is closed to fire an on-off boiler 
for 10 seconds or enable a modulating boiler.

Max Heat

The control has a function called Max Heat. In this mode, 
the control turns on and operates the system up to the 
maximum set temperatures as long as there is a demand 
for heat. tN4 thermostats operate to meet the occupied 
setting +5°F (3°C). The control operates in this mode for 
up to 24 hours or until the Test button is pressed. Use this 
mode to run the circulators during system start-up to purge 
air from the piping.

To enable Max Heat:

Press and hold the Test button for more than 3 seconds 
and less than 6 seconds.

If there is a demand for heat, the ‘TEST’ and ‘MAX’ segments 
are displayed on screen and the control will turn on all 
outputs for up to 24 hours.

If there is no demand for heat, the ‘TEST’ and ‘MAX’ 
segments are still displayed but no outputs are turned on 
until there is a demand for heat present.

To Cancel Max Heat:

Press the test button to cancel Max Heat manually or wait 
24 hours and the control will automatically leave the Max 
Heat mode.

Zone Test

In Zone Test mode, each tN4 device is individually turned 
on one at a time. The control tests each zone for up to 5 
minutes of no button activity. Use this feature to purge air 
out of each zone and assist in troubleshooting.

 HAZARD
Access to the Test button requires the removal of the 
front cover and exposes hazardous voltage while the 
control is powered. Only trained, qualified and competent 
personnel should operate the Test button.

Test Press and Hold 
for 1 second

Test Press and Hold 
for 3 seconds

 HAZARD
Access to the Test button requires the removal of the 
front cover and exposes hazardous voltage while the 
control is powered. Only trained, qualified and competent 
personnel should operate the Test button.

 HAZARD
Access to the Test button requires the removal of the 
front cover and exposes hazardous voltage while the 
control is powered. Only trained, qualified and competent 
personnel should operate the Test button.

Test Press and Hold 
for 6 seconds

IF the On-Off / Modulating DIP switch is set to Modulating 
or the tekmar Stager / Off DIP switch is set to tekmar 
Stager:

Step 3 When a demand is present, the modulation 
output ramps up to 100%.

Step 4 When a demand is present, the modulation 
output ramps down to 0%.

 The boiler contact is opened and the boiler is 
shut off.

Step 5 If DHW MODE is set to 1 or 2, the primary pump is 
shut off and the DHW Pump contact is closed.

 If DHW MODE is set to 3 or 4, the primary pump 
stays on and the DHW Pump contact is closed.

 The control exits the test sequence.

If a device fails to operate during the test sequence, refer 
to the W 420 Wiring Brochure to check the operation 
of the control. If the control works properly, refer to any 
troubleshooting information supplied by the equipment 
manufacturer.

To enable Zone Test:
1. Press and hold the Test button for more than 6 seconds. 

The control displays ZN TEST OFF.
2. Press the Up button to change the display to ZN TEST 

ON. After 3 seconds, the boiler, all pumps, and the 
mixing valves are shut off.

3. The control operates stage one of the tN4 device with the 
lowest address number. Device number one of the boiler 
bus (b:01) has the lowest address number and device 
24 of bus 3 (3:24) has the highest address number. All 
other tN4 zones are shut off.

4. Pressing the Up button will turn off stage 1, and turn on 
stage 2 of the same device (if that device has a second 
stage) or turn on stage 1 of the device with the next 
lowest address. The Down button can be pressed to 
move to a device with a lower address number. The Up 
and Down buttons will only move through devices on 
the same bus.

5. Press the Item button to switch busses. The Up and 
Down buttons can then be used to move through the 
devices and the heating stages of each device on the 
next bus.

6. To cancel the Zone Test, press the Test button. Once 
the Zone Test ends or is cancelled, the control resumes 
normal operation.
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tekmarNet®4 Communication Section A

tekmarNet®4 (tN4) communicates between tN4 devices 
(thermostats, Reset Module and Expansion Modules). Each 
tN4 device is connected to a tN4 communication bus using 
two wires. Each tN4 bus adjusts a single water temperature 
in the system using indoor temperature feedback. The Boiler 
Reset Module 420 allows for one tN4 bus. This allows you 
to control a system with one water temperature.

A system that has more than one tN4 bus is referred to as 
a tN4 network.

Outdoor Reset Module

The Boiler Reset Module 420 is the system control for a 
hydronic heating system. The 420 operates a single heat 
source such as a boiler, a domestic hot water tank, and 
responds to other heating requirements such as pool heating 
and snow melting. The 420 also coordinates and optimizes 
the operation of all the tN4 thermostats.

tN4 Thermostat

The tN4 thermostat operates heating, cooling, and or 
ventilation equipment for a zone. Several tN4 thermostats 
may work in a group when operating a cooling system. Up 
to 24 tN4 thermostats can connect to a single tN4 bus.

Outdoor Reset Section B

In a heating system, the rate of heat supplied to the building 
must equal the rate of which heat is lost. If the two rates are 
not equal, the building will either cool off or over heat.

The rate of building heat loss depends mostly on the outdoor 
temperature. Outdoor Reset allows a hot water heating 
system to increase the water temperature, adding heat to 
the building, as the outdoor temperature drops. The rate 
at which the water temperature is changed is defined by 
the characterized heating curve.

Characterized Heating Curves

A characterized heating curve determines the amount the 
supply water temperature is raised for every 1° drop in 
outdoor air temperature. There is a characterized heating 
curve for each tN4 communication bus.

The characterized heating curve takes into account the 
type of terminal unit that the system is using. Since different 
types of heating terminal units transfer heat to a space using 

different proportions of radiation, convection and conduction, 
the supply water temperature must be controlled differently. 
Each tN4 bus is assigned a terminal unit setting that the 
control uses to vary the supply water temperature to suit 
to the terminal unit used. This improves the control of the 
air temperature in the building.

Indoor Temperature Feedback

Most buildings have internal heat gains due to people, 
passive solar heating and mechanical or electrical equipment. 
Likewise, wind loads cause a building to lose heat faster than 
during design conditions. If only the outdoor temperature is 
measured, the control cannot compensate for these internal 
heat gains or loses and the building may over or under heat. 
In order to maintain the most comfortable temperature, 
the control uses indoor temperature feedback from tN4 
thermostats in order to adjust the water temperature on 
each tN4 bus on a continual basis.

Sequence of Operation

Zone A1

Zone A2

Power

Zone Group Pump A

Zone A3

Zone B1

Zone B2

Zone B3

tN4

Zone Group Pump B

Bus 1 Bus 2

Network

tekmarNet®4
Thermostats

tekmarNet®4
Thermostats

tN4

Test

Item

Menu

Do not apply power

Test

Wait
3

seconds

Test

Hold
for 6

seconds
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Terminal Unit

There is a terminal unit setting for each tN4 bus. The Terminal 
Unit setting is found in the Adjust menu.

Hydronic Radiant Floor (1)
Terminal type 1 is a heavy, or high mass, hydronic radiant floor 
system. This type of a hydronic radiant floor is embedded in 
either a thick concrete or gypsum pour. This heating system 
has a large thermal mass and is slow acting.

Hydronic Radiant Floor (2)
Terminal type 2 is a light, or low mass, hydronic radiant 
floor system. Most commonly, this type of radiant heating 
system is either attached to the bottom of a wood sub floor, 
suspended in the joist space, or sandwiched between the 
subfloor and the surface. This type of radiant system has 
a relatively low thermal mass and responds faster than a 
high mass system.

Fancoil (3)
Terminal type 3 is a fancoil terminal unit or air handling 
unit (AHU) consisting of a hydronic heating coil and either 
a fan or blower. Air is forced across the coil at a constant 
velocity by the fan or blower and is then delivered into the 
building space.

Fin–tube Convector (4)
Terminal type 4 is a convector terminal unit is made up of 
a heating element with fins on it. This type of terminal unit 
relies on the natural convection of air across the heating 
element to deliver heated air into the space. The amount 
of natural convection is dependant on the supply water 
temperature to the heating element and the room air 
temperature.

Radiator (5)
Terminal type 5 is a radiator terminal unit has a large heated 
surface that is exposed to the room. A radiator provides 
heat to the room through radiant heat transfer and natural 
convection.

Baseboard (6)
Terminal type 6 is a baseboard terminal unit is similar to a 
radiator, but has a low profile and is installed at the base 
of the wall. The proportion of heat transferred by radiation 
from a baseboard is greater than that from a fin-tube 
convector.

Outdoor Design Temperature

The outdoor design temperature is typically the coldest 
outdoor air temperature of the year. This temperature is 
used when doing the heat loss calculations for the building 
and is used to size the heating system equipment. If a cold 
outdoor design temperature is selected, the supply water 
temperature rises gradually as the outdoor temperature 
drops. If a warm outdoor design temperature is selected, 
the supply water temperature rises rapidly as the outdoor 
temperature drops.

The outdoor design setting is found in the Adjust menu.
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Boiler Characterized Heating Curve
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Boiler Temperature Control Section C

Warm Weather Shut Down (WWSD)

The Warm Weather Shut Down is the outdoor temperature 
at which hydronic heating is no longer required. The boiler 
operates only when a Domestic Hot Water (DHW) Demand 
or a Setpoint Demand is present.

The WWSD setting is found in the Adjust menu.

Boiler Terminal Unit Defaults
When a terminal unit is selected for boiler zones, the 
control loads default values for the boiler design, boiler 
maximum supply, and boiler minimum supply temperatures. 
The factory defaults can be changed to better match the 
installed system. Locate the Boiler Terminal Unit setting 
in the Adjust menu.

Terminal Unit BOIL DSGN BOIL MAX BOIL MIN

High Mass Radiant (1) 120°F (49°C) 140°F (60°C) OFF

Low Mass Radiant (2) 140°F (60°C) 160°F (71°C) OFF

Fancoil (3) 190°F (88°C) 210°F (99°C) 140°F (60°C)

Fin-Tube Convector (4) 180°F (82°C) 200°F (93°C) 140°F (60°C)

Radiator (5) 160°F (71°C) 180°F (82°C) 140°F (60°C)

Baseboard (6) 150°F (76°C) 170°F (77°C) 140°F (60°C)

Boiler Indoor Design
The boiler indoor design temperature is the indoor temperature 
the heating designer chose while calculating the heat loss for 
the boiler water heated zones. This temperature is typically 
70°F (21.0°C). This setting establishes the beginning of 
the boiler characterized heating curve.

• Locate the Boiler Indoor Design setting in the Adjust 
menu.

Boiler Design Temperature
The boiler design supply temperature is the boiler water 
temperature required to heat the zones on the typical 
coldest day of the year.

• Locate the Boiler Design setting in the Adjust menu.

The 420 is able to operate a single, hot water, on-off or 
modulating boiler as a heat source. For proper operation of 
the boiler, the 420 must be the only control that determines 
when the boiler is to fire.

*Important note: The boiler operator, also known as 
an aquastat, remains in the burner circuit and acts as a 
secondary upper limit on the boiler temperature. The boiler 
operator temperature setting must be adjusted above the 
420’s Boiler Maximum setting in order to prevent short 
cycling of the boiler burner.

Boiler Target Temperature

The boiler target temperature is determined by connected 
tN4 devices or by a DHW or Setpoint demand received by 
the control. The tN4 devices determine the highest water 
temperature required and then, requests this temperature 
on the tN4 boiler bus. The temperature request creates a 
Boiler Demand and this is indicated on the display. A DHW 
demand and a Setpoint demand have temperature settings 
to which the boilers are operated to meet and are able to 
override the tN4 bus temperature if required.

The control displays the temperature that it is currently trying 
to maintain as the boiler supply temperature in the View 
menu. If the control does not presently have a requirement 
for heat, it does not show a boiler target temperature. 
Instead, “– – –” is displayed in the LCD.

Boiler Minimum

The boiler minimum is the lowest temperature that the 
control is allowed to use as a boiler target temperature. 
During mild conditions, if the control calculates a boiler 
target temperature that is below the Boiler Minimum setting, 
the boiler target temperature is adjusted to at least the 
Boiler Minimum setting. During this condition, if the boiler is 
operating, the minimum segment is turned on in the display 
when viewing either the boiler supply temperature or the 
boiler target temperature. Set the Boiler Minimum setting 
to the boiler manufacturer’s recommended temperature.

• Locate the Boiler Minimum setting in the Adjust menu.

Boil MIN + 1/2 Boiler Differential

Boil MIN

Boil MIN – 1/2 Boiler Differential
MIN segment on

Boil Water Temperature

Boil Water Temperature
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Boiler Maximum

The boiler maximum is the highest temperature that the 
control is allowed to use as a boiler target temperature. If 
the control does target the Boiler Maximum setting, and the 
boiler temperature is near the boiler maximum temperature, 
the maximum segment will be displayed in the LCD while 
either the boiler target temperature or the boiler temperature 
is being viewed. At no time does the control operate the 
boiler above 248°F (120.0°C).

• Locate the Boiler Maximum setting in the Adjust menu.

     Boil Wate
r T

emperature

     Boil Wate
r T

emperature

Boil MIN + 1/2 Boiler Differential

Boil MAX

Boil MIN – 1/2 Boiler Differential
MAX 

segment
on

MAX 
segment

on

Fire Delay

The Fire Delay is the time delay that occurs between the 
time that the control closes the boiler contact to fire the 
boiler and when the burner fires.

• Locate the Fire Delay setting in the Adjust menu.

Boiler Contact Closed

Time

Fire Delay

Burner On

On-Off Boiler Operation

If the heat source is an On-Off Boiler, the Boil On-Off / Mod 
DIP switch must be set to On-Off.

Differential
An on / off heat source must be operated with a differential 
in order to prevent short cycling. With the control, either 
a fixed or an auto differential may be selected. The boiler 
differential is divided around the boiler target temperature. 
The boiler contact closes when the supply water temperature 
is 1/2 of the differential setting below the boiler target 
temperature. As the supply temperature reaches 1/2 of 
the differential above the boiler target temperature, the 
boiler is shut off.

• Locate the Boiler Differential setting in the Adjust menu.

Differential = 10°F (6°C)
Target + 1/2 Differential

Target – 1/2 Differential

Target
165°F (74°C)
160°F (71°C)
155°F (68°C)

Boiler
On

Boiler
On

Fixed Differential
If the user desires to have a fixed differential, this is set 
using the Boiler Differential setting in the Adjust menu.

Auto Differential
In order to decrease temperature swings and increase boiler 
efficiency, the Auto Differential feature automatically changes 
the on / off differential of the boiler based on the heating 
load. As the load increases, the differential will decrease to 
minimize temperature swings. As the load decreases, the 
differential will increase to prevent short cycling.

Off

Differential

Time

H
ea
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g 

Lo
ad

On

Modulating Boiler Operation

The 420 can operate a single hot-water modulating boiler. 
This requires the use of the Mod (dc) output on the 420.
To operate a modulating boiler, the Boil On-Off / Mod DIP 
switch must be set to Mod. The control operates the boiler 
by first switching the boiler contact to allow the modulating 
boiler to go through the ignition sequence (the boiler contact 
may not be required on all modulating boilers). A 0-10 V (dc) 
analog signal is used to modulate the boiler firing rate 
from the Minimum Modulation setting using Proportional, 
Integral and Derivative (PID) logic in order to satisfy the 
boiler target temperature.

A modulating boiler requires all the same settings as an 
on-off boiler in addition to the settings below.

Modulating Boiler Differential
A modulating boiler must be operated with a differential 
while operating in low fire. The boiler differential is divided 
around the boiler target temperature. The boiler burner 
ignites at low fire when the supply water temperature is 
1/2 of the Boiler Differential setting below the boiler target 
temperature. The boiler is shut off in low fire as the supply 
temperature reaches at least 1/2 of the differential above 
the boiler target temperature. With the control, either a fixed 
or an auto differential may be selected.

When the boiler is modulating above low fire, the differential 
does not apply. Instead, the modulation output signal is 
determined using Proportional, Integral and Derivative (PID) 
logic in order to satisfy the boiler target temperature.
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In some cases, multiple boilers may be required. In these 
cases, the 420 allows for a connection to a tekmar Boiler 
Control 264, 265, or 268. The 420 uses the modulating 
output to provide a 0-10 V (dc) signal to the external input 
terminals on the Boiler Control. The 420 controls the Boiler 

tekmar Stager Operation Section D

Boiler Motor Speed
The Boiler Motor Speed is the amount of time the boiler 
requires to go from 0% modulation to 100% modulation.
Gas valve actuating motors have a design time from fully closed 
to fully open which can be found in the manufacturer’s manual. 
The Boiler Motor Speed should be set to this time.
The Boiler Motor Speed setting for a Variable Frequency 
Drive (VFD) is the amount of time required to go from a 
stopped position to 100% fan speed. Since a VFD has a 
very quick response rate, it may be necessary to increase 
the Motor Speed setting in order to increase the stability 
of the boiler modulation.
• Locate the Boiler Motor Speed setting in the Adjust menu.

Minimum Modulation
The minimum modulation defines the minimum output 
signal from the control to the boiler burner. It is based on 
a percentage of the control’s output signal range.
The Minimum Modulation default setting is 0%.
For boilers with electronic operators, the boiler’s input signal 
range may not match the output signal range of the 420 
control. The Minimum Modulation setting limits the control 
output range in order to match the boiler’s input range.
• Locate the Minimum Modulation setting in the Adjust menu.
To calculate the Minimum Modulation, use the following 
formula:
For 0-10 V (dc):
Minimum Modulation =
 0 V (dc) – Boiler’s Minimum Input Signal x 100%

 0-10 V (dc)

Example:
A boiler requires a 1.8 V (dc) signal to fire the boiler at 
low fire. The boiler can be modulated to 10 V (dc) where 
it reaches high fire.
This means the boiler’s input signal range is 1.8 to 
10 V (dc). The 420 control has an output signal range of 
0-10 V (dc).
To make the two signal ranges the same, the Minimum 
Modulation required is:

Minimum Modulation = 0 V-1.8 V x 100% = 18%
 0 V-10 V

1.8 V (dc)

10 V (dc)
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0 Vdc
18%

Maximum Modulation
The maximum modulation defines the maximum output 
signal from the control to the boiler burner. It is based on 
a percentage of the control’s output signal range.
The Maximum Modulation default setting is 100%.
For boilers with electronic operators, the boiler’s input signal 
range may not match the output signal range of the 420 
control. The Maximum Modulation setting limits the control 
output range in order to match the boiler’s input range.
• Locate the Maximum Modulation setting in the Adjust 

menu.
To calculate the Maximum Modulation, use the following 
formula:
For 0-10 V (dc):

Maximum Modulation =

 0 V (dc) – Boiler’s Maximum Input Signal x 100%

 0-10 V (dc)

Example:
A boiler’s input signal range is 2-9 V (dc). The 420 control 
has an output signal range of 0-10 V (dc).
To make the two signal ranges the same, the Maximum 
Modulation required is:
Maximum Modulation = 0 V-9 V x 100% = 90%
 0 V-10 V

10 V (dc)

C
on

tr
ol

R
an

ge
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oi

le
r
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ge

0 Vdc 0 V (dc)  
2.0 V (dc)20%

90%

Voltage (dc) 0 1 2 3 4 5 6 7 8 9 10

Boiler Target Off 50°F (10°C) 68°F (20°C) 86°F (30°C) 103°F (40°C) 121°F (50°C) 139°F (60°C) 157°F (70°C) 174°F (80°C) 192°F (90°C) 210°F (99°C)

Control target temperature by changing the voltage signal. 
The Boiler Control responds to the boiler target by staging 
the multiple boilers.

The following table can be used to convert a 0-10 V (dc) 
signal to a boiler target temperature:
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Zone Load Shedding Section E

Domestic Hot Water Temperature Operation Section F

DHW Demand

A powered DHW Demand is required in order for the control 
to provide heat to the DHW system. A DHW aquastat or 
setpoint control is used as a switch in the DHW demand 
circuit. The control registers a DHW Demand when a 
voltage between 24 and 230 V (ac) is applied across the 
DHW Demand terminals (53 and 54).

Once the control detects a DHW demand, the DHW Demand 
segment turns on in the LCD.

Boiler Target Temperature

The boiler target temperature is at least as hot as the DHW 
Exchange setting. The DHW demand overrides the boiler 
reset target temperature, except when the boiler reset target 
is higher than the DHW exchange setting.

• Locate the DHW Exchange setting in the Adjust 
menu.

DHW During UnOccupied

The control has a DHW Exchange UnOccupied setting that 
allows the installer to select On or Off. When set to On, and 
the control receives a DHW Demand during an UnOccupied 
or Sleep period, the control continues operation of the DHW 
system as it would during the Occupied and Wake periods. 
When set to Off, the control can ignore a DHW Demand for 
the duration of the UnOccupied and Sleep periods.

DHW Mode and Priority Operation

The control has four different settings available for DHW 
Mode that affect pump operation. The required DHW Mode 
setting will depend on the piping arrangement of the DHW 
tank and whether or not priority for DHW is necessary. DHW 
Priority stops or limits the delivery of heat to the building 
heating system while the DHW tank calls for heat. This 
allows for quick recovery of the DHW tank.

• Locate the DHW Mode setting in the Adjust menu.

DHW MODE 1 - DHW in Parallel no Priority
When a DHW Demand is present, the DHW Pump contact 
closes. The primary pump (P1) does not turn on, but may 
operate based on either Boiler or Mixing requirements or 
a Setpoint Demand.

It is assumed that the DHW pump will provide adequate 
flow through the heat exchanger and the boiler.

Mode = 1

DHW
Pump

Primary
Pump

To use the tekmar Staging operation, the following DIP 
switch settings are required:

1. Set the 420 Off / tekmar Stager DIP switch to tekmar 
Stager.

2. Set the 420 Boil On-Off / Mod DIP switch to Mod.

If the boiler temperature approaches the boiler minimum 
setting, the control can turn off certain high temperature 
zones in order to reduce the load on the boiler.  This is 
known as Zone Load Shedding.  Zones are shed in the 
following order:
1. The second stage of any 2-stage thermostats which 

have “BOIL” selected as their heat source in order of 
decreasing priority.  Priority is determined by the address 
number of the thermostat (b:01 is the highest priority, 
3:24 is the lowest priority).

2. The first stage of any thermostats on the boiler bus, 
again, in order of decreasing priority.  The first stage 
of the highest priority thermostat (lowest address 
number) will not be shed unless there is also a setpoint 
or DHW call.

When the boiler supply temperature goes above the 
minimum setting, the control begins restoring the load by 
turning first stages back on in the reverse order that they 
were shed,  followed by second stages in the reverse order 
that they were shed.  

The 420 boiler sensor must be located on the supply pipe 
leading from the boilers. On the Boiler Control 264, 265, 
or 268, the External Input / Stand Alone DIP switch must 
be set to External Input. Any domestic hot water (DHW) 
demands or setpoint demands in the system must connect 
to the 420 in order to allow for DHW or setpoint priority.
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DHW MODE 2 - DHW in Parallel with Priority
When a DHW Demand is present, the DHW Pump contact 
closes. The primary pump (P1) can operate when a boiler 
demand is present. If the boiler is unable to maintain the 
boiler target temperature, space heating zones are shut 
off sequentially using tN4 communication in order to 
provide priority to the DHW tank. This is known as zone 
load shedding.

It is assumed that the DHW pump will provide adequate 
flow through the heat exchanger and the boiler.

DHW MODE 4 - DHW in Primary / Secondary with 
Priority
When a DHW Demand is present, the DHW Pump contact 
is closed and the primary pump (P1) is operated. Priority 
over space heating zones is achieved by shutting off the 
zone pumps or zone valves through tN4 communication. 
This is known as zone load shedding.

Mode = 2

DHW
Pump

Primary
Pump

OFF

Mode = 3

DHW
Pump

Primary
Pump

Mode = 4

OFF
DHW

Pump

Primary
Pump

DHW MODE 3 - DHW in Primary / Secondary no 
Priority
When a DHW Demand is present, the DHW Pump contact 
is closed and the primary pump (P1) is operated.

that the control provides DHW priority is reduced. Once the 
allowed time for priority has elapsed, the control overrides 
the DHW priority and resumes space heating.

Decreasing Outdoor Air Temperature

DHW Priority Override Time
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Conditional DHW Priority

If the boiler supply temperature is maintained at or above the 
required temperature during DHW generation, this indicates 
that the boiler has enough capacity for DHW and possibly 
heating as well. As long as the boiler supply temperature 
is maintained near the target, DHW and heating occurs 
simultaneously.

DHW Post Purge

After the DHW Demand is removed, the control performs 
a purge on the boiler. The control shuts off the boiler and 
continues to operate the DHW pump and the primary pump 
(P1) if applicable. This purges the residual heat from the 
boiler into the DHW tank. The control continues this purge 
for a maximum of four minutes or until the boiler supply 
water temperature drops 20°F (-6.5°C) below the boiler 
target temperature during the DHW operation. The control 
also stops the purge if the boiler supply temperature drops 
below the current boiler target temperature.

DHW Mixing Purge

After DHW operation, the boiler is extremely hot. At the same 
time, the heating zones may have cooled off considerably 
after being off for a period of time. When restarting the 
heating system after a DHW demand with priority, the control 
shuts off the boiler and continues to operate the DHW pump 
while the primary pump is turned on. This allows some of 
the DHW return water to mix with the cool return water from 
the zones and temper the boiler return water.

DHW
Pump

Primary
Pump

OFF

DHW Priority Override

DHW Priority Override applies to DHW MODE 2 and 4. 
To prevent the building from cooling off too much or the 
possibility of a potential freeze up during DHW priority, the 
control limits the amount of time for DHW priority. As the 
outdoor air temperature becomes colder, the length of time 



Page 131Technical Service Guide

19 of 24 © 2007 D 420 - 08/07

DHW with Low Temperature Boilers Section G

If DHW heating is to be incorporated into a low temperature 
system such as a radiant floor heating system, a mixing 
device is often installed to isolate the high DHW supply 
temperature from the lower system temperature. If a mixing 
device is not installed, high temperature water could be 
supplied to the low temperature system while trying to 
satisfy the DHW demand. This may result in damage to 
the low temperature heating system.

The control is capable of providing DHW heating in such a 
system while minimizing the chance that the temperature 
in the heating system exceeds the design supply water 
temperature. In order to do this, the control must be set 
to DHW MODE 2 or DHW MODE 4 and Boil MIN must be 
set to OFF.

On a call for DHW, the control provides DHW priority by 
sending a message on the boiler temperature bus to the tN4 
thermostats to shut off the heating zones for a period of time. 
The length of time is based on the outdoor air temperature as 
described in the DHW Priority Override section. However, if 
the DHW Demand is not satisfied within the allotted time, the 
boiler shuts off and the heat of the boiler is purged into the 
DHW tank. A DHW mixing purge occurs in order to reduce 
the boiler water temperature and once the boiler supply 
temperature is sufficiently reduced, the DHW Pump contact 
shuts off. The heating system zones are allowed to turn on 
for a period of time to prevent the building from cooling off. 
After a period of heating, and if the DHW Demand is still 
present, the control shuts off the heating system and provides 
heat to the DHW tank once again.

Setpoint Temperature Operation Section H

Setpoint

The control can operate to satisfy the requirements of a 
setpoint load in addition to a space heating load and a 
DHW load. A setpoint load overrides the current outdoor 
reset temperature and WWSD setting in order to provide 
heat to the setpoint load.

Setpoint Demand

A Setpoint Demand is required in order for the control to 
provide heat to a setpoint load.
The control registers a setpoint demand when a voltage 
between 24 and 230 V (ac) is applied across the Setpoint 
Demand terminals (55 and 56). Once voltage is applied, 
the Setpoint Demand segment turns on in the LCD.

Boiler Target During Setpoint

The boiler target temperature during a Setpoint Demand is 
increased to at least the Setpoint setting. This temperature 
is maintained as long as the control has a setpoint 
demand.

Setpoint During UnOccupied

The control has a Setpoint UnOccupied setting that allows 
the installer to select On or Off. When set to On, and the 
control receives a Setpoint Demand during an UnOccupied 
or Sleep period, the control continues operation of the 
Setpoint system as it would during Occupied and Wake 
periods. When set to Off, the control can ignore a Setpoint 
Demand for the duration of the UnOccupied and Sleep 
periods.

Setpoint Modes

The Setpoint Mode determines the operation of the 
primary pump. The Setpoint Mode setting is found in the 
Adjust menu.

Setpoint Mode 1 - Setpoint in Parallel
Whenever a setpoint demand is present, the boiler is 
operated to maintain the setpoint target. The primary pump 
(P1) does not turn on, but may operate based on either a 
Boiler, Mixing or a DHW Demand.

It is assumed that the Setpoint pump will provide adequate 
flow through the heat exchanger and the boiler.

Primary
Pump

Setpoint

Mode = 1

Setpoint Mode 2 - Setpoint in Parallel with Priority
When a Setpoint Demand is present, the boiler is operated 
to maintain the setpoint target. The primary pump (P1) 
can operate when a boiler demand is present. If the 
boiler is unable to maintain the boiler target temperature, 
space heating zones are shut off sequentially using tN4 
communication in order to provide priority for the setpoint 
load. This is known as zone load shedding.

It is assumed that the setpoint pump will provide adequate 
flow through the heat exchanger and the boiler.

Setpoint

Primary
Pump

OFF

Mode = 2
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Setpoint Mode 3 – Setpoint in Primary / Secondary
Whenever a setpoint demand is present, the primary pump 
(P1) is turned on and the boiler is operated to maintain the 
setpoint target.

Setpoint Mode 4 - Setpoint in Primary / Secondary 
with Priority
Whenever a Setpoint Demand is present, the primary pump 
(P1) is turned on and the boiler is operated to maintain the 
setpoint target. Space heating zones will be shut off using 
zone load shedding if the boiler is unable to maintain the 
boiler target temperature.

Primary
Pump

Setpoint

Mode = 3

Setpoint

Primary
Pump

OFF

Mode = 4

Setpoint Priority Override

Setpoint Priority Override applies to SETPOINT MODE 
2 and MODE 4. To prevent the building from cooling off 
too much or the possibility of a potential freeze up during 
setpoint priority, the control limits the amount of time for 
setpoint priority. As the outdoor air temperature becomes 
colder, the length of time the control provides setpoint 
priority is reduced. Once the allowed time for priority has 
elapsed, the control overrides the setpoint priority and 
resumes space heating.

Conditional Setpoint Priority

If the boiler supply temperature is maintained at or above 
the required temperature during setpoint generation, this 
indicates that the boiler has enough capacity for setpoint 
and possibly heating as well. As long as the boiler target 
temperature is maintained, setpoint and heating occur at 
the same time.

Pump Operation Section I

Primary Pump

The primary pump is switched on in the following 
situations:
• There is a Boiler Demand and that zone’s thermostat 

has H1 Pump set to On.
• There is a DHW Demand and the control is set to DHW 

Mode 3 or 4.
• The control is completing a DHW Purge.
• There is a Setpoint Demand and the control is set to 

Setpoint Mode 3 or Mode 4.

DHW Pump

The DHW Pump operates whenever there is a DHW Demand 
and the control is not in DHW Priority Override.

DHW Valve

The DHW Valve operates whenever there is a DHW Demand 
and the control is not in DHW Priority Override.

Primary
Pump

DHW
Pump

Pump Exercising Section J

The system control will exercise all pumps, mixing valves and hydronic zones (zone valves and zone pumps) for 10 seconds 
every three days to prevent seizure.
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Error Messages
Local Errors and Device Errors
Error messages are used to indicate a problem somewhere in the system. There are two types of error messages: Local 
Errors and Device Errors.

A Local Error indicates an error specific to a device. For example, a thermostat with a sensor short circuit will show a Sensor 
Short Error on its display. No other devices will show this specific error (unless they also have a sensor short circuit).  

A Device Error is used to indicate that there is a local error somewhere else on the system. For example, if a thermostat 
has a sensor short circuit, that thermostat will show a Local Error indicating specifically what the problem is. All other 
devices on the network will show Device Errors, indicating the address of the device with the Local Error. In other words, 
Device Errors are nothing more than pointers, showing you that there is a local error somewhere on the system and where 
to find it. 

Error Priority
Only one error can be shown on a particular device at a time. If there is more than one error on the system, the highest 
priority error will be the one that is shown. The table on pages 22 and 23 lists error messages in order of high priority to 
low priority.

How to Locate an Error Message
If the warning symbol (flashing circle with exclamation mark) is visible on screen, this indicates that there is an error 
somewhere on the system. To view the error message, you must first put the control into the Advanced or Installer access 
level (available in MISC menu). When an error message is present, it is available as an item in the VIEW menu.

Device is attempting to 
show supply temperature 
but cannot because of 

sensor problem.

Keep pressing the Item 
button to find the actual 

error message

Once error is corrected, 
the temperature can be 

displayed

If the error message is a Device Error (if “DEV” or “DEV ERR” is shown on screen), read the address shown and go to the 
device with that address. That device will have a Local Error indicating specifically what the problem is. When the problem 
is corrected, the error message will automatically clear.

Access Levels
In some cases, it is not desirable to let day-to-day users view error messages. In these cases, by lowering the access level 
of the thermostat or setpoint device to ‘User’ or lower, error messages cannot be seen in the View menu and the warning 
symbol only appears if there is a local error or a device error caused by a critical error on another device. If there is an error 
message on the system that you cannot find on a particular thermostat, make sure that the access level on that thermostat 
is set to Installer or Advanced.

Sensor Temperature Errors
If a control is unable to display a temperature due to a sensor malfunction or communication problem, the word “Err” is 
displayed in place of the temperature. This usually indicates that there is an error somewhere on the system but is not the 
actual error message. Keep looking through the View menu to find the actual error message.

While in the View Menu, press the item button until the error message is displayed. You may have to advance through 
several View Menu items before the message is displayed.
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Error Message Description

ADJUST ERROR
The control failed to read the Adjust menu settings, and reloaded the factory default settings. 
Operation stops until you check the Adjust menu settings.
Note: To clear the error, the access level must be set to Advanced and the settings in the 
Adjust menu must be checked.

MISCELLANEOUS ERROR
The control failed to read the Miscellaneous menu settings, and reloaded the factory default 
settings. Operation stops until you check the Miscellaneous menu settings.
Note: To clear the error, the access level must be set to Advanced and the settings in the 
Misc menu must be checked.

BOILER BUS ERROR
Communication has been lost on the boiler bus. Check the tN4, C and R wires for each tN4 
device. Check the polarity of the C and R wires. Check for loose or broken wires.

BOILER BUS DEVICE LOST
Communication is lost to a tN4 device at address AA on the Boiler bus. The LCD on the lost 
device displays Bus Boil OPn. Ensure that there is power to the lost device. Trace the wires 
from the control to the lost device looking for loose or damaged wires.
Note: If you deliberately remove a tN4 device, hold the Up and Down buttons to clear the 
error.

MIX MODULE ERROR
A Mixing Module has been connected to the Boiler bus. Ensure that there is not a Mixing 
Module on the Boiler bus.

BOILER SENSOR SHORT CIRCUIT
Due to a short circuit, the control failed to read the boiler sensor. When there is a call for heat, 
the control no longer controls the boiler(s). Instead, the control provides a boiler enable to 
the boiler’s aquastat or boiler control until the sensor is repaired. The control will not operate 
the boiler contact if the Boil Minimum setting is less than 100°F (38.0°C). Locate and repair 
the problem as described in the Data Brochure D 070.

BOILER SENSOR OPEN CIRCUIT
Due to an open circuit, the control failed to read the boiler sensor. The control no longer controls 
the boiler. Instead, the control provides a boiler enable to the boiler’s aquastat or boiler control 
until the sensor is repaired. The control will not operate the boiler contact if the Boil Minimum 
setting is less than 100°F (38.0°C). Locate and repair the problem as described in the Data 
Brochure D 070. If you deliberately remove the boiler sensor, set the Boiler Sensor Return / 
Supply DIP switch to Return. Power down for 10 seconds then restart the control.

OUTDOOR SENSOR SHORT CIRCUIT
Due to a short circuit, the control failed to read the outdoor sensor. As a result, the control 
assumes an outdoor temperature of 32°F (0.0°C) and continues operation. Locate and repair 
the problem as described in the Data Brochure D 070.

Error Messages (1 of 2)
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Symptom Possible Causes Corrective Action

Boiler does not fire when there is a 
DHW or Setpoint Demand

No voltage present on demand 
terminals.

Test voltage across demand terminals 
using voltmeter.

Control in Unoccupied and DHW 
Unoccupied or Setpoint Unoccupied 
set to OFF.

Check which schedule the 420 is 
operating on.

Boiler contact is not connected to 
boiler thermostat connection.

Trace wires from boiler contact to 
boiler thermostat connection. Use 
the Test sequence to check the boiler 
contact.

Display is not on.

No voltage to control. Check breaker panel or disconnect. 
Check voltage using a voltmeter.

Plugs are not connected between 
the 420 to the Zone Manager.

Ensure the plugs are secured to the 
Zone Manager pins.

Fuse is blown.

Check fuse on Zone Manager. Check 
total VA draw on all thermostats and 
zone valves connected to the Zone 
Manager. This cannot exceed 40 VA.

Troubleshooting

Error Message Description

OUTDOOR SENSOR OPEN CIRCUIT
Due to an open circuit, the control failed to read the outdoor sensor. As a result, the control 
assumes an outdoor temperature of 32°F (0.0°C) and continues operation. Locate and repair 
the problem as described in the Data Brochure D 070. Once the error is corrected, press any 
button to clear the error.

DEV SCHD
The selected system schedule is no longer available. Either the system schedule master is 
no longer connected to the network or the system schedule number has been changed on 
the schedule master.

DEVICE ERROR AT ADDRESS #:##
#:## is the address of the device with the error. The bus number displays before the colon,  
and the device number displays after. Go to the device with the address displayed.

Possible Addresses:
b:01 to b:24 - Device Error on Boiler Bus

Error Messages (2 of 2)
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Limited Warranty The liability of tekmar under this 
warranty is limited. The Purchaser, by taking receipt 
of any tekmar product (“Product”), acknowledges the 
terms of the Limited Warranty in effect at the time of 
such Product sale and acknowledges that it has read 
and understands same.

The tekmar Limited Warranty to the Purchaser on the 
Products sold hereunder is a manufacturer’s pass-
through warranty which the Purchaser is authorized to 
pass through to its customers. Under the Limited War-
ranty, each tekmar Product is warranted against defects 
in workmanship and materials if the Product is installed 
and used in compliance with tekmar’s instructions, ordi-
nary wear and tear excepted. The pass-through warranty 
period is for a period of twenty-four (24) months from the 
production date if the Product is not installed during that 
period, or twelve (12) months from the documented date 
of installation if installed within twenty-four (24) months 
from the production date.

The liability of tekmar under the Limited Warranty shall be 
limited to, at tekmar’s sole discretion: the cost of parts and 
labor provided by tekmar to repair defects in materials and / 
or workmanship of the defective product; or to the exchange 
of the defective product for a warranty replacement prod-
uct; or to the granting of credit limited to the original cost of 
the defective product, and such repair, exchange or credit 
shall be the sole remedy available from tekmar, and, with-
out limiting the foregoing in any way, tekmar is not respon-
sible, in contract, tort or strict product liability, for any other 
losses, costs, expenses, inconveniences, or damages, 
whether direct, indirect, special, secondary, incidental or 
consequential, arising from ownership or use of the prod-
uct, or from defects in workmanship or materials, including 
any liability for fundamental breach of contract.

The pass-through Limited Warranty applies only to those 
defective Products returned to tekmar during the warranty 
period. This Limited Warranty does not cover the cost of the 
parts or labor to remove or transport the defective Product, 
or to reinstall the repaired or replacement Product, all such 
costs and expenses being subject to Purchaser’s agree-
ment and warranty with its customers.

Any representations or warranties about the Products made 
by Purchaser to its customers which are different from or in 
excess of the tekmar Limited Warranty are the Purchaser’s 
sole responsibility and obligation. Purchaser shall indem-
nify and hold tekmar harmless from and against any and all 
claims, liabilities and damages of any kind or nature which 
arise out of or are related to any such representations or 
warranties by Purchaser to its customers.

The pass-through Limited Warranty does not apply if the 
returned Product has been damaged by negligence by per-
sons other than tekmar, accident, fire, Act of God, abuse 
or misuse; or has been damaged by modifications, altera-
tions or attachments made subsequent to purchase which 
have not been authorized by tekmar; or if the Product was 
not installed in compliance with tekmar’s instructions and 
/ or the local codes and ordinances; or if due to defective 
installation of the Product; or if the Product was not used in 
compliance with tekmar’s instructions.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRAN-
TIES, EXPRESS OR IMPLIED, WHICH THE GOVERNING 
LAW ALLOWS PARTIES TO CONTRACTUALLY EXCLUDE, 
INCLUDING, WITHOUT LIMITATION, IMPLIED WARRAN-
TIES OF MERCHANTABILITY AND FITNESS FOR A PAR-
TICULAR PURPOSE, DURABILITY OR DESCRIPTION OF 
THE PRODUCT, ITS NON-INFRINGEMENT OF ANY REL-
EVANT PATENTS OR TRADEMARKS, AND ITS COMPLI-
ANCE WITH OR NON-VIOLATION OF ANY APPLICABLE 
ENVIRONMENTAL, HEALTH OR SAFETY LEGISLATION; 
THE TERM OF ANY OTHER WARRANTY NOT HEREBY 
CONTRACTUALLY EXCLUDED IS LIMITED SUCH THAT 
IT SHALL NOT EXTEND BEYOND TWENTY-FOUR (24) 
MONTHS FROM THE PRODUCTION DATE, TO THE 
EXTENT THAT SUCH LIMITATION IS ALLOWED BY THE 
GOVERNING LAW.

Product Warranty Return Procedure All Products that 
are believed to have defects in workmanship or materials 
must be returned, together with a written description of the 
defect, to the tekmar Representative assigned to the terri-
tory in which such Product is located. If tekmar receives an 
inquiry from someone other than a tekmar Representative, 
including an inquiry from Purchaser (if not a tekmar Repre-
sentative) or Purchaser’s customers, regarding a potential 
warranty claim, tekmar’s sole obligation shall be to provide 
the address and other contact information regarding the 
appropriate Representative.

Limited Warranty and Product Return Procedure
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7.10 Tekmar 325 Expansion Module Product Brochure

D 325
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- Data Brochure
Zone Expansion Module 325
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• tN4 Compatible 

• Internal Transformer

• Six Powered Zone Valve Outputs

• Powered Zone Group Pump Output

• Simple Wiring

• Time Delay for Thermal Motor Zone Valves

• CSA C US Certified for use in USA and 
Canada

Features:

Information 
Brochure

Choose controls
to match

application

1 Application 
Brochure
Design your 
mechanical 
applications

2 Wiring
Brochure
Wiring and 

installation of 
specific control

4 Job
Record

Record settings & 
wiring details for 
future reference

6Data
Brochure

Control settings 
and sequence of 

operation

5Rough-in
Wiring

Rough-in
wiring 

instructions

3

The Zone Expansion Manager 325 is designed to simplify the wiring between tN4 thermostats and zone valves. The 325 
has an internal transformer that supplies power to the tekmarNet®4 (tN4) thermostats and connected zone valves.

Introduction

N
Zone Group
89 90

Pmp C

tN4

Meets Class B:
Canadian ICES &
FCC Part 15

5 A (max)

Zone Expansion Module 325

tektra 998-01

Relay Rating: 115 V (ac) 5 A

24 V (ac) Fuse: T2.5 A 250 V

Power

Zone Group Pump C

H7001B

Zone C1

Zone C2

Zone C3

Zone C4

Zone C5

Zone C6

51 52 53 54 55 56 57 58 59 60 61 62

C CW WR RtN4 tN4 C WRtN4
tNt Zone C1 tNt Zone C2 tNt Zone C3

63 64 65 66 67 68 69 70 71 72 73 74

C CW WR RtN4 tN4 C WRtN4
tNt Zone C4 tNt Zone C5 tNt Zone C6

75 76

tN4C
Zn Grp C

C2
C3

On/Off

Zone Group
Pump C Delay

Zone Group
Pump C

C4
C5
C6

C5
C6
C1

C1

C3
C2

C4

Limited power available, see wiring brochure

77 78 79 80 81 82 83 84 85 86 87 88
Zone C1 Zone C2 Zone C3 Zone C4 Zone C5 Zone C6
C Vlv C Vlv C Vlv C Vlv C Vlv C Vlv Made in Canada
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Sequence of Operation

24 V (ac) Powered Outputs 

The 325 has an internal transformer that provides 
powered outputs for up to six 24 V (ac) zone valves and 
six thermostats.

The internal transformer has limited power available. Refer 
to the Job Records to determine the load on the transformer. 
If the load is too large for the transformer, refer to the Wiring 
Brochure to add additional power to the system.

115 V (ac) Powered Outputs 

The 325 has an internal relay that provides a powered 
output for a zone group pump.

Refer to the Job Records to determine the allowable loads 
for this relay. 

Sequence of Operation

When a thermostat calls for heat, the Zone LED turns on 
and power is supplied to the zone valve.

• If the Zone Group Pump DIP switch is set to On and the 
Zone Group Pump Delay DIP switch is set to Off, the 
Zone Group Pump LED and relay turn on.

• If the Zone Group Pump DIP switch is set to On and the 
Zone Group Pump Delay DIP switch is set to On, the 
Zone Group Pump LED and relay turn on three minutes 
after the zone valve is powered.

• If the Zone Group Pump DIP switch is set to Off, the 
Zone Group Pump LED and relay are not turned on.

115 V (ac) L & N

N
Zone Group
89 90

Pmp C

tN4

Meets Class B:
Canadian ICES &
FCC Part 15

5 A (max)

Zone Expansion Module 325

tektra 998-01

Relay Rating: 115 V (ac) 5 A

24 V (ac) Fuse: T2.5 A 250 V

Power

Zone Group Pump C

H7001B

Zone C1

Zone C2

Zone C3

Zone C4

Zone C5

Zone C6

51 52 53 54 55 56 57 58 59 60 61 62

C CW WR RtN4 tN4 C WRtN4
tNt Zone C1 tNt Zone C2 tNt Zone C3

63 64 65 66 67 68 69 70 71 72 73 74

C CW WR RtN4 tN4 C WRtN4
tNt Zone C4 tNt Zone C5 tNt Zone C6

75 76

tN4C
Zn Grp C

C2
C3

On/Off

Zone Group
Pump C Delay

Zone Group
Pump C

C4
C5
C6

C5
C6
C1

C1

C3
C2

C4

Limited power available, see wiring brochure

77 78 79 80 81 82 83 84 85 86 87 88
Zone C1 Zone C2 Zone C3 Zone C4 Zone C5 Zone C6
C Vlv C Vlv C Vlv C Vlv C Vlv C Vlv Made in Canada
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DIP Switches

DIP Switch Settings

The DIP switches are found on the left hand side of the 325.

N
Zone Group
89 90

Pmp C

tN4

Meets Class B:
Canadian ICES &
FCC Part 15

5 A (max)

Zone Expansion Module 325

tektra 998-01

Relay Rating: 115 V (ac) 5 A

24 V (ac) Fuse: T2.5 A 250 V

Power

Zone Group Pump C

H7001B

Zone C1

Zone C2

Zone C3

Zone C4

Zone C5

Zone C6

51 52 53 54 55 56 57 58 59 60 61 62

C CW WR RtN4 tN4 C WRtN4
tNt Zone C1 tNt Zone C2 tNt Zone C3

63 64 65 66 67 68 69 70 71 72 73 74

C CW WR RtN4 tN4 C WRtN4
tNt Zone C4 tNt Zone C5 tNt Zone C6

75 76

tN4C
Zn Grp C

C2
C3

On/Off

Zone Group
Pump C Delay

Zone Group
Pump C

C4
C5
C6

C5
C6
C1

C1

C3
C2

C4

Limited power available, see wiring brochure

77 78 79 80 81 82 83 84 85 86 87 88
Zone C1 Zone C2 Zone C3 Zone C4 Zone C5 Zone C6
C Vlv C Vlv C Vlv C Vlv C Vlv C Vlv Made in Canada

24 V (ac) Fuse: T2.5 A 250 V

C2
C3

On/Off

Zone Group
Pump C Delay

Zone Group
Pump C

C4
C5
C6

C5
C6
C1

C1

C3
C2

C4

Zone Group Pump

Each zone has a corresponding Zone Group Pump DIP 
switch.

Zone Group Pump DIP switch set to On:
• The Zone Group Pump turns on when the zone calls for 

heat.

Zone Group Pump DIP switch set to Off:
• The Zone Group Pump does not turn on when the zone 

calls for heat.

Zone Group Pump Delay

Each zone has a corresponding Zone Group Pump Delay 
DIP switch.

Note: The Zone Group Pump Delay only operates if the 
Zone Group Pump DIP switch is set to On.

Zone Group Pump Delay DIP switch set to On:
• The Zone Group Pump turns on 3 minutes after the zone 

calls for heat

• The Zone Group Pump turns off 15 seconds after the 
zone stops calling for heat.

Zone Group Pump Delay DIP switch set to Off:
• The Zone Group Pump turns on when the zone calls for 

heat.

• The Zone Group Pump turns off when the zone stops 
calling for heat.

LED Status Indicators

Zone Expansion Module 325

Power

Zone Group Pump C

Zone C1

Zone C2

Zone C3

Zone C4

Zone C5

Zone C6

Power LED

Green:
• Normal operation.

Amber:
• Power is present but the fuse for the internal 24 V (ac) 

transformer is blown.

Off:
• No power to the Power Input of the Zone Expansion 

Module.

Zone LEDs

Green:
• The zone is on.

Off:
• The zone is off.

Zone Group Pump LED

Green:
• The Zone Group Pump relay is on.

Off:
• The Zone Group Pump relay is off.

Eight LEDs to provide the status of the 325’s outputs.

Cleaning the Control

The control’s exterior can be cleaned using a damp cloth. Moisten the cloth with water and wring out prior to wiping the 
control. Do not use solvents or cleaning solutions.
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Limited Warranty The liability of tekmar under this 
warranty is limited. The Purchaser, by taking receipt 
of any tekmar product (“Product”), acknowledges the 
terms of the Limited Warranty in effect at the time of 
such Product sale and acknowledges that it has read 
and understands same.

The tekmar Limited Warranty to the Purchaser on the 
Products sold hereunder is a manufacturer’s pass-
through warranty which the Purchaser is authorized to 
pass through to its customers. Under the Limited War-
ranty, each tekmar Product is warranted against defects 
in workmanship and materials if the Product is installed 
and used in compliance with tekmar’s instructions, ordi-
nary wear and tear excepted. The pass-through warranty 
period is for a period of twenty-four (24) months from the 
production date if the Product is not installed during that 
period, or twelve (12) months from the documented date 
of installation if installed within twenty-four (24) months 
from the production date.

The liability of tekmar under the Limited Warranty shall 
be limited to, at tekmar’s sole discretion: the cost of parts 
and labor provided by tekmar to repair defects in materi-
als and / or workmanship of the defective product; or to the 
exchange of the defective product for a warranty replace-
ment product; or to the granting of credit limited to the origi-
nal cost of the defective product, and such repair, exchange 
or credit shall be the sole remedy available from tekmar, 
and, without limiting the foregoing in any way, tekmar is 
not responsible, in contract, tort or strict product liability, 
for any other losses, costs, expenses, inconveniences, or 
damages, whether direct, indirect, special, secondary, inci-
dental or consequential, arising from ownership or use of 
the product, or from defects in workmanship or materials, 
including any liability for fundamental breach of contract.

The pass-through Limited Warranty applies only to those 
defective Products returned to tekmar during the warranty 
period. This Limited Warranty does not cover the cost of the 
parts or labor to remove or transport the defective Product, 
or to reinstall the repaired or replacement Product, all such 
costs and expenses being subject to Purchaser’s agree-
ment and warranty with its customers.

Any representations or warranties about the Products made 
by Purchaser to its customers which are different from or in 
excess of the tekmar Limited Warranty are the Purchaser’s 
sole responsibility and obligation. Purchaser shall indem-
nify and hold tekmar harmless from and against any and all 
claims, liabilities and damages of any kind or nature which 
arise out of or are related to any such representations or 
warranties by Purchaser to its customers.

The pass-through Limited Warranty does not apply if the 
returned Product has been damaged by negligence by per-
sons other than tekmar, accident, fire, Act of God, abuse or 
misuse; or has been damaged by modifications, alterations 
or attachments made subsequent to purchase which have 
not been authorized by tekmar; or if the Product was not 
installed in compliance with tekmar’s instructions and / or 
the local codes and ordinances; or if due to defective instal-
lation of the Product; or if the Product was not used in com-
pliance with tekmar’s instructions.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRAN-
TIES, EXPRESS OR IMPLIED, WHICH THE GOVERNING 
LAW ALLOWS PARTIES TO CONTRACTUALLY EXCLUDE, 
INCLUDING, WITHOUT LIMITATION, IMPLIED WARRAN-
TIES OF MERCHANTABILITY AND FITNESS FOR A PAR-
TICULAR PURPOSE, DURABILITY OR DESCRIPTION OF 
THE PRODUCT, ITS NON-INFRINGEMENT OF ANY REL-
EVANT PATENTS OR TRADEMARKS, AND ITS COMPLI-
ANCE WITH OR NON-VIOLATION OF ANY APPLICABLE 
ENVIRONMENTAL, HEALTH OR SAFETY LEGISLATION; 
THE TERM OF ANY OTHER WARRANTY NOT HEREBY 
CONTRACTUALLY EXCLUDED IS LIMITED SUCH THAT 
IT SHALL NOT EXTEND BEYOND TWENTY-FOUR (24) 
MONTHS FROM THE PRODUCTION DATE, TO THE 
EXTENT THAT SUCH LIMITATION IS ALLOWED BY THE 
GOVERNING LAW. 

Product Warranty Return Procedure All Products that 
are believed to have defects in workmanship or materials 
must be returned, together with a written description of the 
defect, to the tekmar Representative assigned to the terri-
tory in which such Product is located. If tekmar receives an 
inquiry from someone other than a tekmar Representative, 
including an inquiry from Purchaser (if not a tekmar Repre-
sentative) or Purchaser’s customers, regarding a potential 
warranty claim, tekmar’s sole obligation shall be to provide 
the address and other contact information regarding the 
appropriate Representative.

Limited Warranty and Product Return Procedure
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7.11 Kool-Fire Fan Coil Specification Sheet
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7.12 Whistler Home HP Service Log (*5 copies)

Cheakamus Crossing District Energy System Address: 

Home Heating System Service Report Unit #: 

Date: Time: Weather: 

Serviced By: Phone: 

Item # Description Refer to details in Heating System Technical Service Guide

1.0 DESS System Piping
1.1.1 Remove and Clean DESS Strainer Completed: □ Observations: 

1.1.2 Control Valve CV-1 Operation Observations: 

1.1.3 Griswold Valve Upstream Pressure PSIG Downstream Pressure PSIG Cartridge Checked □
2.0 Geothermal Heat Pump
2.1 Visual Checks

2.1.1 Wiring Condition Observations: 

2.1.2 Hydronic Connections Observations: 

2.1.3 Refrigerant Circuit Observations: 

2.1.4 Refrigerant temp sensors securely contact refrigerant circuit High Side: □ Low Side: □
2.2 Operational Checks - Space Heating Mode (P/T Measurements taken at P/T ports on top of HP)

2.2.1 Buffer tank setpoint increased □ Previous setting: °C

2.2.2 Radiant zone thermostat increased □ Previous setting: °C

2.2.3 Heat Pump internal circulator operates on call Observations: 

2.2.4 Heat Pump internal circulator amps Amps

2.2.5 Source (DES) Water In Pressure PSIG Source (DES) Water Out Pressure PSIG

2.2.6 Source (DES) Water In Temperature °C Source (DES) Water Out Temp °C

2.2.7 HP Supply Line Voltage: Volts Compressor Amperage: Amps

2.2.8 Heating Load Water In Pressure PSIG Load Water Out Pressure PSIG

Heating Load Water In Temperature °C Load Water Out Temperature °C

2.2.9 (If Requred) Refrigerant Press High Side PSIG Low-Side PSIG   See Warnings in Guide

2.2.10 Internal Expansion Tank Pressure PSIG

2.2.11 Returned setpoints to recommended value Space Heating Tank: (48°C @design) □ Zone Thermostat: □
2.3 Operational Checks - Domestic Hot Water Heating Mode (P/T Measurements taken at P/T ports on top of HP)

2.3.1 Confirm switch for backup heater is off □
2.3.2 DHW tank setpoint increased □ Previous setting: °C

2.3.3 Internal HP 3-way valve rotates to DHW position □ Observations: 

2.3.4 Source (DES) Water In Pressure PSIG Source (DES) Water Out Pressure PSIG

Source (DES) Water In Temperature °C Source (DES) Water Out Temp °C

2.3.5 DHW Heating In Pressure °C DHW Heating Out Pressure PSIG

DHW Heating In Temperature °C DHW Heating Out Temperature PSIG

2.3.6 Compressor Amperage Amps

2.3.7 (If Requred) Refrigerant Press High Side PSIG Low-Side PSIG   See Warnings in Guide

2.3.8 Returned setpoint to recommended value DHW Tank: (52°C) □
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Item # Description Refer to details in Heating System Technical Service Guide

3.0 Hydronic System Maintenance
3.1 Visual Checks

3.1.1 Signs of leakage Checked: Observations: 

3.1.2 Auto Air Vents Checked: Observations: 

3.2 Hydronic Systems

3.2.1 System static pressure PSIG

3.2.2 Hydronic Circulator P-3 Amps Amps Speed Setting: 

3.2.3 Expansion Tank Air Pressure: PSIG Observations: 

3.2.4 Clean Radiant Manifold Completed: □ Observations: 

3.2.5 Manifold balancing valves checked □ Observations: 

3.2.6 Test zone valve responds to thermostat □ Observations: 

3.2.7 Water quality test Date of last test: (Attach test report if completed)

3.2.8 Forced Flow Heaters Filter Cleaned: □ Coil Cleaned: □ No Leaks: □ Bleed Air: □
4.0 System Controls and Set Points
4.1 Sequence of Operation - Space Heating

4.1.1 Check Tekmar displays zone demand signal □ Observations: 

4.1.2 P-3 circulator responds to call for heat □ Observations: 

4.1.3 Confirm outdoor temperature reading correctly □
4.1.4 Confirm tank TK-2 temp sensor has good contact □ HP Tank Temp reading: °C

Measured tank surface temp: °C Existing Buffer Tank Setpoint: °C

4.1.5 Confirm tank TK-2 thermostats in good contact Upper thermostat □ Lower thermostat □
4.1.6 Test backup electric elements Upper: □ Amps Lower: □ Amps

4.1.7 Set electric element thermostats (recommended setting) Upper: (44°C) □ Lower: (30°C) □
4.1.8 Check HP space heating setpoints Buffer tank setpoint: □ (48°C) 2nd stage heat delay: □ (30 minutes)

4.2 Sequence of Operation - DHW Heating

4.2.1 Confirm tank TK-1 temp sensor has good contact □ Temperature reading: °C

Measured tank surface temp: °C        Existing HP DHW Temp Setpoint: °C

4.2.2 Confirm tank TK-1 thermostats in good contact Upper thermostat □ Lower thermostat □
4.2.3 Test backup electric elements Upper: □ Amps Lower: □ Amps

4.2.4 Set electric element thermostats (recommended setting) Upper: (48°C) □ Lower: (32°C) □
4.2.5 Backup DHW switch returned to OFF position □ Notes: 

4.2.6 Flush sediment from DHW storage tank TK-1 □ Observations: 

4.2.7 Confirm heat pump DHW set point is correct Complete: □ (recommended setting 52°C)

Additional Notes




