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A2L refrigerant: mildly flammable.   
 
Installation and service work should only be performed by properly certified 
technicians with A2L-specific training. See also Service Procedures chapter. 
 
Refrigerant does NOT have an odour so is only detectable with suitable field   
instruments. 
 
Do NOT pierce or burn.  Do NOT use flame to defrost or clean.  Check for pres-
ence of refrigerant using a detector before initiating any service work, especially 
work involving torches. 
 
For units covered in this manual, refrigerant charge is less than ñm1ò as defined 
in the UL/CSA 60335-2-40 standard (m1=3.9lb / 1.8kg for R454b).  Therefore, an 
A2L leak detection system is not required. 
 
Installation of a unit with A2L refrigerant may require calculations involving the 
size of the mechanical room and/or rooms served by the unit.  However, the 
equipment covered by this manual is likely to be exempt since refrigerant 
charge is less than ñm1ò as defined in the UL/CSA 60335-2-40 standard.   

GENERAL SAFETY PRECAUTIONS 
 
To avoid electric shock, which can cause serious injury or death, ensure all ac-
cess panels are in place and properly secured before applying power to the unit.  
Before performing service or maintenance on the heat pump system, ensure all 
power sources are DISCONNECTED.   
 
 
Safety glasses and work gloves should be worn at all times whenever a heat 
pump is serviced.  A fire extinguisher and proper ventilation should be present 
whenever brazing is performed. 
 
 
Venting refrigerant to atmosphere is illegal.  A proper refrigerant recovery sys-
tem must be employed whenever repairs require removal of refrigerant from the 
heat pump.   
 
 
This appliance is not intended for intervention by persons with reduced physical, 
sensory, or mental capabilities or lack of experience and knowledge, unless suit-
ably supervised.  Children should be prevented from playing with appliance. 

LOOK FOR GREY TEXT BOXES LIKE THIS ONE THROUGHOUT MANUAL FOR 

A2L-SPECIFIC WARNINGS / INSTRUCTIONS 
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Wð18ðHACðXð1LðCPðxx 

Maritime Geothermal Ltd. has a continuous improvement policy and reserves the right to modify specification 
data at any time without prior notice . 

Model Nomenclature 

Series: 
W = liquid to water (hydronic) 

Nominal Size: 
12 = 1 ton 
18 = 1.5 ton 

Functions: 
H = heating 
AC = active cooling 

Refrigerant: 
X = R454b [A2L]  

Voltage Code: 
1 = 208/230-1-60 
3 = 265/277-1-60 

Compressor: 
L = single stage rotary 

Outdoor Loop Exchanger: 
C = Copper coaxial coil 
Z = CuNi coaxial coil only 

Indoor Loop Exchanger: 
P = brazed plate 

Revision: 
01, 02 etc. 

APPLICATION/AVAILABILITY TABLE  

MODEL 
SERIES 

FUNCTION REFRIGERANT VOLTAGE COMPRESOR 
OUTDOOR 
COIL 

INDOOR 
COIL 

REVISIONS  
MODEL 
SIZE 

W HAC    X 1                    
3 

L  
C                                          
Z  P 02   

12                
18    

This manual applies only to the models and revisions listed in this table 
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W-Series System Description 

General Overview 
 

The Nordic W-series, a geothermal standard for more than 
30 years, is a package water source heat pump that can heat or 
chill water for hydronic applications like in-floor heating, low 
temperature radiators, or hydronic air handlers/fan coils.   

 

Most or all water-to-water heat pumps on the market start 
at 2 tons in nominal size, making them too large for single zone, 
decentralized, or passive home applications.  The model sizes 
described here are 1-1.5 tons in capacity, making them ideal for 
such applications. 

 

Being a óground sourceô, ówater sourceô, ôgeoexchangeô, or 
ógeothermalô heat pump, the W-series does require either a 
closed ground loop or open loop water well for a heat 
source/sink.  There is no outdoor fan unit for ground source heat 
pumps.  

 

The outdoor loop hydronic heat exchanger is a heavy duty 
coaxial copper / steel model with optional CuNi inner tube avail-
able.   The indoor loop heat exchanger is a stainless steel 
brazed plate model, for compact size and high heating perfor-
mance.   Compressor is a single-stage rotary model.  A single 
thermostatic expansion valve (TXV) regulates superheat.   The 
cabinet is constructed from powder coated galvanized sheet 
metal, and is a slim style that can be wall mounted. 

 

 

1. Heating Mode 
 

In heating mode, the heat pump heats water in a buffer 
tank to a user-adjustable setpoint temperature, while extracting 
heat from the outdoor loop.   A buffer tank is required, in order 
to maintain control over the water temperature and avoid mis-

matching between the heat pumpôs output and the heat load. A 
built-in aquastat determines when the buffer tank temperature 
has fallen below the user-adjustable setpoint and hydronic heat-
ing is required.  An external backup heating device can be acti-
vated through dry contacts via a built-in 0-2 hour timer. 

 

If a closed ground loop is used, the circulation pumps are 
powered and controlled by the heat pump; if open loop, a water 
valve is opened by the heat pump during heating operation and 
closed when the heat pump is idle. 

 

Hydronic heating systems are easily zoned, and zones 
may be in-floor heating, hydronic air handlers, or other hydronic 
devices suitable for water temperatures less than 120ÁF (49ÁC).  
When a zone requires heat, its zone thermostat calls for a zone 
circulator pump or zone valve to activate, so that hot water from 
the buffer tank is sent to the zone requiring heat.  Note that 
there is no direct connection between the zone thermostat and 
the heat pump, the functions of each being separated by the 
buffer tank. 

 
2. Cooling Mode  
 

In cooling mode, the heat pump cools water in the buffer 
tank.  Heat is rejected to the outdoor loop. 

 

Hydronic cooling is usually done through hydronic air han-
dlers, which have condensate drains to remove water that is 
removed while dehumidifying the air.  In less humid climates or 
when a separate dehumidifier is present, in-floor or radiant cool-
ing is sometimes performed; such systems canôt remove humidi-
ty from the air.  In this case, care must be taken to ensure the 
cooling surface does not fall below the dew point temperature in 
order to prevent condensation on floor surfaces. 

Installation example of a larger (W-25 to 80) Nordic water to water heat pump 
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W-Series Sizing 

Heat Pump Sizing 
 

The following table is a rough guideline as to the size of 
space each heat pump size can handle for ground loop 
(closed loop) installations.   

The following table is a rough guideline as to the size of 
home each heat pump size can handle for ground water (open 
loop) installations.   

THE TABLES ABOVE ARE FOR INFORMATION ONLY. 
They should not be used to select a final unit size.  They 
simply show on average what size unit is required for a typical 
space or home (main level and below grade basement) with 
R20 walls, R40 ceiling and average size and number of win-
dows.  The Heated Area is the area of the main level.  The ta-
bles account for a basement the same size as the heated area. 

 

IT IS HIGHLY RECOMMENDED THAT A PROPER HEAT 
LOSS/GAIN ANALYSIS BE PERFORMED BY A PROFES-
SIONAL WITH APPROVED CSA F-280 SOFTWARE BEFORE 
SELECTING THE SIZE OF UNIT REQUIRED FOR THE APPLI-
CATION.  For heating dominant climates, we recommend 
sizing the unit to 100% of the heating design load for maxi-
mum long term efficiency with minimal supplementary heat.  
The unit should be installed as per CSA standard 448.2-02.  
For ground loop applications, the ground loop should be 
designed using suitable software with a multi-year analysis. 

 

The analysis will result in a heat load for the coldest day, 
which is influenced by, for example, the number of levels, the 
size of the windows, the orientation of the home, attached gar-
age, bonus rooms, walk-in basement, and coldest outdoor tem-
perature for the region.    

 

A heat pump model size can be selected by comparing the 
calculated heat load to the standard capacity ratings, which are 
listed in the Model Specific Information section of this manual.  
For 100% heat pump sizing, choose a heat pump with a stand-
ard capacity rating that matches or just slightly exceeds the cal-
culated heat load. 

 

Closed ground loops are normally designed to reach a 
minimum temperature of just below freezing at the end of the 
heating season, in order to take advantage of the latent heat of 
groundwater (at least in northern climates).   Hence, the Stand-
ard Capacity Ratings for Ground Loop Heating should apply in 
all northern climates. 

 

The Standard Capacity Ratings for Ground Water (open 
loop) heat pumps assume a well water temperature of 50ÁF (10Á
C).  If the groundwater is not close to this temperature, it will be 

necessary to consult the more detailed performance tables later 
in the section for heat pump output at a different Entering Liquid 
Temperature (ELT). 

 

In cooling dominant climates, the heat pump should be 
similarly sized using the Ground Loop Cooling or Ground Water 
Cooling Standard Capacity Ratings.  Even in northern heating 
dominant climates, it should be ensured that 100% of the 
cooling load will be covered when sizing the heat pump, 
since there is normally no auxiliary or backup cooling avail-
able.  

Auxiliary Heat Sizing 
 

The easiest way to provide auxiliary or backup heat for 
new installations is by installing a buffer tank that has electric 
elements.  Buffer tanks with elements that are certified for space 
heating use are available as accessories from Maritime Geo-
thermal Ltd., or others may be used.  For retrofits, often an ex-
isting heat device can be used for auxiliary heat.  Note that if the 
geothermal heat pump is sized for 100% of the coldest day heat 
load, auxiliary heat is not strictly required (unlike with an air 
source heat pump). 

 

For full backup, an option which is good for peace of mind 
(should the heat pump experience a problem) but can require 
significant electrical service capacity, an element size can be 
chosen that covers 100% of the coldest day heat load, accord-
ing to the heat loss analysis mentioned in the last section.  If a 
heat loss analysis is not available, the following table may be 
used as a guide. 

For heat pumps that are sized to cover less than 100% of 
the coldest day heat load, the elements can be sized to make up 
the coldest-day difference.  The CSA installation standard al-
lows geothermal heat pumps to be sized to as little as 75% of 
the coldest day heat load. 

 

For retrofits, the existing heating device (e.g. an electric or 
gas boiler) may be used for auxiliary heat.  It should be wired as 
described in the Wiring section, and piped in a parallel arrange-
ment as per the diagram in the Piping section. 

TABLE 1 -  Heat Pump Size vs.  Heated Area for 
a Ground Loop System 

Model Size ft
2
 m

2
 

12 400 37 

18 600 56 

TABLE 2 -  Heat Pump Size vs.  Heated Area 
                   for an Open Loop System 

Model Size ft
2
 m

2
 

12 500 47 

18 750 70 

TABLE 3 - Auxiliary Heat Sizing 

Model Size 
Tank Element Size                
Recommended 

12 3000 W 

18 5000 W 
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Installation Basics 

Unpacking the Unit 
When the heat pump arrives it should be unpacked to 

determine if any damage has occurred during shipment. Any 
visible damage should be noted on the carrier's freight bill and a 
suitable claim filed. 

 

Unit Placement 

The placement of a hydronic heat pump has negligible 
effects on the efficiency and operation of the system.  The hy-
dronic layout may make a particular location ideal for the unit. 

   
The heat pump is designed to be wall-mounted.  See the 

Dimensions section toward the end of this document for mount-
ing bolt pattern on wall.  Four 5/16ò lag bolts into solid wood or 
equivalent must be used to carry the significant weight of the 
heat pump and water in heat exchangers. 

 

The heat pump cover should remain unobstructed for a 
distance of two feet to facilitate servicing and general 
maintenance.   

 

If floor mounted, provision should be made to eliminate 
tipping hazard.  Raising the indoor unit off the floor a few inches 
is generally a good practice since this will prevent rusting of the 
bottom panel of the unit and deaden vibrations.  A piece of 2ò 
Styrofoam can be placed under the unit.   

The heat pump uses R454b, an A2L refrigerant 
which is a classification meaning ñslightly flamma-
bleò.    
 

Safety measures to mitigate A2L refrigerant leaks 
are outlined in standard UL/CSA 60335-2-40 and 
also CSA B52:23.   

 

These units are classified as ñenhanced tightness 
refrigerating systemsò with refrigerant charge mc < 
m1 for the purposes of UL/CSA 60335-2-40, 
clause GG.10.  This has two significant conse-
quences: 

¶ A unit-mounted refrigerant leak detector is 
not required. 

¶ For single unit installation, most or all require-
ments related to A2L refrigerants for mechan-
ical room size and mechanical room ventila-
tion do not apply. 

 

If there are multiple units containing A2L refriger-
ants in one mechanical room or at one site, it is 
highly recommended that a mechanical consult-
ing engineer be involved, whether for new instal-
lation or replacement of non-A2L units.  This is 
because the mechanical room requirements can 
be onerous and also difficult to decipher for the 
layperson.   

A2L-SPECIFIC WARNING / INSTRUCTION 
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Sample Bill of Materials -  
Ground Loop Installations 
 

Although not exhaustive, following is a list of materials needed 
for a typical ground loop installation: 

 
FROM MARITIME GEOTHERMAL 
Å W SERIES HEAT PUMP 
Å BUFFER TANK W/ELEMENTS __kW 
Å EXTERNAL AQUASTAT (ONLY FOR HEAT/COOL AUTO 
SWITCHOVER CONFIGURATIONS) 
Å P/T PORTS AND HOSE ADAPTERS (2) 
Å PUMP PACK 
Å PIPE ADAPTERS FOR PUMP PACK 
 
OPTIONAL FROM MARITIME GEOTHERMAL 
Å ANTI-VIBRATION PAD 
Å SOUND JACKET 
 
GROUND LOOP 
Å Ĳò PE PIPE 
Å 1-1/4ò PE PIPE 
Å PE PIPE FITTINGS 
Å 1ò CLEAR HOSE (HEAT PUMP TO PUMP PACK) 
Å HOSE CLAMPS 
Å ANTIFREEZE: METHANOL OR PROP. GLYCOL 
 
ZONES 
Å CIRCULATOR: HEAT PUMP TO TANK 
Å 3/4ò PIPE & FITTINGS: HEAT PUMP TO TANK 
Å ZONES CIRCULATOR(S) 
Å ZONE TRANSFORMER & CIRC CONTACTOR 
Å ZONE VALVES (IF NOT INDIVIDUAL PUMPS) 
Å IN-FLOOR PIPING 
Å OTHER AIR HANDLERS, DUCTING 
Å ZONE THERMOSTATS 
Å RELAYS OR ZONE CONTR. (REVERSING SYSTEMS) 
Å ZONE SUPPLY & RETURN HEADERS 
Å PIPE & FITTINGS TO ZONES 
Å EXPANSION TANK 
 
ELECTRICAL 
Å HEAT PUMP SERVICE WIRE 
Å BUFFER TANK ELEMENT SERVICE WIRE 
Å HEAT PUMP BREAKER 
Å BUFFER TANK ELEMENT BREAKER 
Å CONTACTOR & ELEC. BOX (IF NOT WITH TANK) 
Å THERMOSTAT WIRE 18-4 
Å THERMOSTAT WIRE 18-2 
Å FORK TERMINALS FOR TSTAT WIRE (6) 
 

Å 2ò STYROFOAM INSUL. (IF PAD NOT PURCHASED) 

Sample Bill of Materials -  
Open Loop Installations 
 

Although not exhaustive, following is a list of materials needed 
for a typical open loop (groundwater) installation: 

 
FROM MARITIME GEOTHERMAL 
Å W SERIES HEAT PUMP 
Å BUFFER TANK W/ELEMENTS __kW 
Å EXTERNAL AQUASTAT (ONLY FOR HEAT/COOL AUTO 
SWITCHOVER CONFIGURATIONS) 
Å P/T PORTS AND HOSE ADAPTERS (2) 
Å DOLE VALVE 
Å TACO OR SOLENOID VALVE 
 
OPTIONAL FROM MARITIME GEOTHERMAL 
Å ANTI-VIBRATION PAD 
Å SOUND JACKET 
 
WATER SYSTEM 
Å 3/4ò BLACK PLASTIC WATER PIPE 
Å 3/4ò BARBED FITTINGS & HOSE CLAMPS 
Å SUBMERSIBLE PUMP (IF NOT EXISTING) 
Å PRESSURE TANK (IF NOT EXISTING) 
Å CYCLE STOP VALVE (OPTIONAL) 
 
ZONES 
Å CIRCULATOR: HEAT PUMP TO TANK 
Å 3/4ò PIPE & FITTINGS: HEAT PUMP TO TANK 
Å ZONES CIRCULATOR(S) 
Å ZONE TRANSFORMER & CIRC CONTACTOR 
Å ZONE VALVES (IF NOT INDIVIDUAL PUMPS) 
Å IN-FLOOR PIPING 
Å OTHER AIR HANDLERS, DUCTING 
Å ZONE THERMOSTATS 
Å RELAYS OR ZONE CONTR. (REVERSING SYSTEMS) 
Å ZONE SUPPLY & RETURN HEADERS 
Å PIPE & FITTINGS TO ZONES 
Å EXPANSION TANK 
 
ELECTRICAL 
Å HEAT PUMP SERVICE WIRE 
Å BUFFER TANK ELEMENT SERVICE WIRE 
Å HEAT PUMP BREAKER 
Å BUFFER TANK ELEMENT BREAKER 
Å CONTACTOR & ELEC. BOX (IF NOT WITH TANK) 
Å THERMOSTAT WIRE 18-4 
Å THERMOSTAT WIRE 18-2 
Å FORK TERMINALS FOR TSTAT WIRE (6) 
 
Å 2ò STYROFOAM INSUL. (IF PAD NOT PURCHASED) 
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Wiring 

Power Supply Connections 

Power supply for the heat pump from the breaker panel is 
supplied to the unit via a 0.875ò knockout.  There are also two 
0.875ò knockouts for electrical connections to the indoor circula-
tor, ground loop circulator pump, and controls.  There is one 
additional 1/2ò opening with plastic grommet (grommet hole is 
3/8ò) for connections to the controls.  

 
A schematic diagram (SCH) can be found on the electrical 

box cover of the unit as well as in the Model Specific Infor-
mation section of this manual.  The Electrical Specifications 
table in the Model Specific Information section contains infor-
mation about the wire and breaker size. 

Outdoor Loop Pump Module Wiring 
(Ground Loop Only) 

 

The heat pump has provisions for connecting the ground 
loop pump module so that the pumps will be turned on whenev-
er the compressor operates.   

 

Connect the outdoor circulator pump or module to the ap-
propriate two terminals (115V & 115/230 or 230V & 115/230) of 
the terminal strip marked Outdoor Circulator Pumps.  Ground 
wires should be connected to the ground lug in the electrical 
box. 

 

IMPORTANT NOTE:  A properly qualified 
electrician should be retained for all 
connections to the heat pump and associat-
ed controls.  The connections to the heat 
pump MUST CONFORM TO LOCAL CODES.  

TABLE 4 - Power Supply Connections  

Line Description Voltages 

L1 Line 1 All 

L2 Line 2 All 

N** Neutral 230-1-60** 

GND Ground All (connect to ground lug) 

**  N is required only if connecting 115VAC circulators to the 
unit.  The heat pump itself does not require a neutral. 

Indoor Loop Circulator Pump Wiring 
The unit has provisions for connecting the indoor circulator 

pump (between the heat pump and buffer tank) so that it will be 
turned on before the compressor operates.  The indoor circula-
tor must be connected in the following way to avoid flow switch  
safety trips. 

 

Connect the indoor circulator pump to the appropriate two 
terminals (115V & 115/230 or 230V & 115/230) of the terminal 
strip marked Indoor Circulator Pumps.  Ground wires should 
be connected to the ground lug in the electrical box. 

Control Transformer  
 

The low voltage controls are powered by a 40VA class II 
transformer.  It has impedance protection, so if it is shorted out 
needs to be replaced. 

 

IMPORTANT NOTE:  For 208/230VAC-1-60 
units, if connecting to 208VAC power supply 
move the red wire connected to the 240 ter-
minal of the transformer to the 208 terminal 
of the transformer. 

TABLE 5a - Indoor Loop Circulator Connections 

Signal Description 

115 Connection for 115V circulator 

115/230 Connection for 115V or 230V circulator 

230 Connection for 230V circulator 

Use a 2-conductor 14ga cable. 

TABLE 5b - Outdoor Loop Circulator Connections 

Signal Description 

115V Connection for 115V circulator 

115/230 Connection for 115V or 230V circulator 

230V Connection for 230V circulator 

Use a 2-conductor 14ga cable. 

277 Connection for 265/277V circulator                      
(heat pump voltage code 3 only) 277 

Use a 2-conductor 14ga cable. 

277 Connection for 265/277V circulator                      
(heat pump voltage code 3 only) 277 

Use a 2-conductor 14ga cable. 
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Control Requirements 

Since an aquastat is built into the heat pump, no external 
controls are normally required.  The aquastat comes with a 
probe with 96ò (8 ft / 2.4 m) of wire, which should be extended 
through the knockout on the right side of the cabinet and placed 
in a dry well near the top of the buffer tank.  If a dry well is not 
available, it may be possible to affix the probe to the tank inside 
the insulation.   

 

The internal aquastat is capable of controlling both heating 
and cooling mode operation (operating both compressor and 
reversing valve), with a manual switchover required between 
heating and cooling modes. 

 

Alternatively, an accessory external aquastat or other con-
troller with dry contacts may be used, but to control cooling 
mode only.  This would be necessary if the heat pump needs to 
switch into cooling mode automatically, when a zone controller 
or a network of room thermostats and relays demand a switch-
over.  Two connections are required, as outlined in the below 
table.  Note that, if used, the OEXT signal (which turns off the on-
board heating aquastat) must be present during cooling season 
even when there is no cooling demand.  This is to avoid repeat-
ed heating and cooling of the buffer tank on demand cycling, 
causing high electricity consumption.   

Manual Cooling Mode Switchover 

When using just the built-in aquastat, all that is required to 
switch to cooling mode is to lower the F1 setpoint temperature, 
by following the procedure outlined below and also on the sche-
matic (wiring) diagram on the electrical box cover. 

 
Auxiliary Heat 

The heat pump has built in dry contacts D1-D2, to activate 
auxiliary heat.  This will most often be electric elements in the 
buffer tank.  D1-D2 contacts will close with an adjustable delay 
after compressor starts.  Use the blue knob on the timer in the 
electrical box to adjust this delay from 0 to 2 hours. 

 

Devices with their own 24vac transformer and a digital 
controller (for example, the AltSource tanks available from Mari-
time Geothermal Ltd. as an accessory) will be directly activated 
by the D1-D2 dry contact.  Be sure to set up the AltSource tank 
according to a following page, so that its temperature limiter 
remains effective.  This is necessary because D1-D2 defaults to 
ON when the heat pump is off or inoperative, so that backup 
heat remains in effect. 

 

Devices without their own transformer can have their con-
tactor activated with a 24vac signal through D1-D2, using the 
wiring on the following page.  Note that some external temper-
ature limiter must remain in effect since D1-D2 defaults to 
ON when heat pump is OFF. 

TABLE 6 - Control Signal Description 

Signal Description 

C 24VAC Common (Ground) 

R 24VAC Hot 

YC(EXT) 
Cooling demand  
from optional external controller 

O(EXT) 
Cooling mode active, from optional external 
controller (turns off internal aquastat, must be ac-
tive for all of cooling season) 

D1 Dry contacts to activate auxiliary heat 
(Contacts closed during compressor operation, but 
with adjustable 0-2 hour delay) D2 

TABLE 8 - Typical Aquastat Setpoints 

HEATING   ÁF ÁC 

Setpoint 108 42 

Differential 10 5 

Activation * 98 37 

COOLING   ÁF ÁC 

Setpoint 45 7 

Differential (same) 10 5 

Activation * 55 12 

Internal Aquastat Operation  

In normal operating mode, the aquastat displays the cur-
rent buffer tank temperature, and this display is visible from out-
side the unit with cover on.  The value will vary slightly, and will 
reflect the water temperature wherever the probe is placed, ide-
ally near the top of the buffer tank in a dry well. 

 

To make adjustments, remove the cover of the unit. 

¶ Press the UP arrow to check the water setpoint tempera-
ture. 

¶ Press the DOWN arrow to check the temperature differen-
tial.  (The heat pump will come on when the water tempera-
ture falls below the setpoint by the differential, and will heat 
the tank back up to the setpoint.) 

¶ To change settings, press and hold the S button for 3 sec-
onds.  Use the arrow keys to select setting F1-F6 (see be-
low table).  Press S to display current value.  To change 
that value, press and hold S while simultaneously pressing 
an arrow key. Press  to save the setting and return to 
normal display. 

 

Note that when the ON/OFF switch is in the OFF position, or an 
external cooling controller is connected and active, the internal 
aquastat display will be inoperative and its display will turn off.  
Settings will be retained. 

TABLE 7 - Internal Aquastat Settings 

F1 Setpoint temperature (degrees) 

F2 Temperature differential (degrees) 

F3 Compressor delay time (minutes) 

F4 Temperature calibration value (degrees) 

F5 ÁF / ÁC 

F6 High temperature alarm ON/OFF (not used) 

Heating setpoint should not exceed 120ÁF (49ÁC); cooling 
setpoint should not be set below 43ÁF (6ÁC).  Setpoints outside 
these limits will cause the heat pump operating pressures to 
approach the safety control settings, possibly causing nuisance 
shutdowns.   

 

If only pipe-in-concrete floor zones are being heated, it 
is highly recommended to lower each of the heating set-
points by 10ÁF (6ÁC) for increased efficiency. 
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Refrigerant Vent Fan Connections  
 

Since these units are classified as ñenhanced tightness 
refrigerating systemsò with refrigerant charge mc < m1 for the 
purposes of UL/CSA 60335-2-40, a unit-mounted refrigerant 
leak detector is not required. 

 

Therefore, a vent fan connection is not necessary. 

 

WARNING: WHEN WATER TEMP JUMPER IS 
SET AT 20F, A PROPER LOOP ANTIFREEEZE 
CONCENTRATION IS REQUIRED TO PREVENT 
FREEZING AND RUPTURING OF THE HEAT 
EXCHANGER, VOIDING THE WARRANTY.  

coaxial coil, there is an indoor loop flow switch for additional 
protection against freezing.  If this flow switch is open, indicating 
little no indoor loop flow, alarm 3 will be activated.  This can 
happen in heating mode or cooling mode. 

 
5. Brownout 

 

The board monitors the voltage of the 24VAC control 
transformer (which is powering the board).  A fault will occur if 
this drops below 18VAC, indicating an electricity grid brown-
out. 

 
6. Outdoor Loop Water Coil Freezeup (Heating Mode Only) 

 

The WATER thermistor measures the temperature of the 
TXV flash line in heating mode, which also reflects the tempera-
ture of the indoor loop water coil (which is connected to the out-
door loop or ground loop) when it is being used as the evapora-
tor (as it is in heating mode).  If it gets too cold, the water coil is 
in danger of freezing.  This is a serious danger since it could 
lead to coil breakage and water contamination of the refrigera-
tion circuit, leading to destruction of the heat pump. 

 

Note that the WATER TEMP jumper on the control board 
should always be set correctly by the installer for this alarm to 
function properly: 

¶ For OPEN LOOP / WATER WELL installations, set at 36F. 

¶ For CLOSED LOOP / GROUND LOOP installations with 
antifreeze in the loop, set at 20F. 

 

There are several reasons this control would activate in 
heating mode:  

 

1.  Low or no outdoor loop flow.  
2.  Low outdoor loop entering liquid temperature.  
3.  Dirty or fouled outdoor loop heat exchanger. 
4.  Low refrigerant charge due to leak, or mechanical mal-
function (see Troubleshooting section). 

1. High Pressure 
 

The high/discharge refrigerant pressure safety control 
monitors the compressor discharge pressure and shuts the 
compressor down if the condensing pressure becomes too high. 

 

There are several reasons this control would activate in 
heating mode: 

  

1.  Low or no indoor loop flow (although if no flow, flow 
switch will likely cause code 3 first). 

2. High indoor loop entering liquid temperature.  
3.  Dirty or fouled indoor loop heat exchanger. 
2. High refrigerant charge after service, or mechanical 
malfunction (see Troubleshooting section).  

 
2. Low Pressure  

 

The low/suction refrigerant pressure control monitors the 
compressor suction pressure and will shut the compressor down 
if the refrigerant evaporating pressure becomes very low, indi-
cating possible loss of charge (LOC) due to a refrigerant leak. 

 
3. Indoor Loop Water Coil Freezeup or No Flow 

 

The FREEZE thermistor measures the temperature of the 
TXV flash line in cooling mode, which also reflects the tempera-
ture of the indoor loop water coil when it is being used as the 
evaporator (as it is in cooling mode).  If it gets too cold, this heat 
exchnager is in danger of freezing and breaking.  This should 
only occur when the heat pump is in cooling mode and is nor-
mally caused by low indoor loop water flow.  Note that the 
FREEZE TEMP jumper on the control board should always be 
left at 32F for this alarm to function properly. 

 

There is a possible second origin for a code 3 alarm: since 
the indoor loop heat exchanger is a brazed plate rather than a 

TABLE 9 - Control Board Fault Codes 

Fault 
LED 
Flashes 

High pressure 1 

Low pressure (Loss of Charge / LOC) 2 

Indoor loop water coil freezeup / Flow switch 3 

Brownout 5 

Outdoor loop water coil freezeup 6 

Safety Controls 
The heat pump has important built in safety controls which 

are designed to protect the unit from situations which could 
damage it if operation falls outside the allowable range. 

 

A control board monitors the safety controls and allows 
operation of the compressor accordingly.  The compressor will 
not be allowed to start if a ófaultô condition exists.   

 

  The control board has an on-board LED which will flash 
the code of any fault condition.  The compressor will be locked 
out for five minutes when a fault occurs, after which it will be re-
enabled if the fault has been cleared.  If the fault re-occurs with-
in a 60 minute period, the control board will go into permanent 
lockout mode.  It will stay in permanent lockout with the flashing 
fault code until the unit is reset by powering down.   

 

The control board also has an ALR pin with a 24VAC out-
put.  It energizes when a permanent lockout occurs.  An external 
24VAC indicator or relay can be connected across ALR and C 
on the terminal strip if external signaling is desired. 

 

The board has a TEST jumper, which removes the 5 mi-
nute anti-short cycle timer for test purposes.  If left in the TEST 
position, it will time out and return to normal operation after a set 
time period.  This is to prevent compressor short cycling if the 
jumper is accidentally left in the TEST position.   
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Piping 

Indoor Loop  

The connections for the Indoor Loop circuit are 3/4ò 
brass  female NPT.  They are labelled as INDOOR IN and 
INDOOR OUT.   
 

Use of a buffer tank is highly recommended, in order to 
maintain control over water temperature, and to avoid safety 
control tripping problems associated with mismatching of heat 
pump output and zone absorption.  It is recommended that a 
buffer tank with electric elements be selected to provide auxilia-
ry / backup heat.    
 

Typical systems using 4 port and 2 port buffer tanks are 
shown in the following drawings.  They show all of the recom-
mended  components as well as where they should be placed, 
whether using zone valves or zone pumps.   
 

NOTE: It is recommended that the water lines between the heat 
pump and the buffer tank be copper or other high temperature 
piping. 
 

NOTE: Care should be taken when routing the water lines to 
ensure that adequate access to the heat pump is maintained so 
as to not compromise serviceability. 
 

The minimum buffer tank size should follow the rule of 8 
US gallons per ton of heat pump capacity.  The following table 
shows the minimum buffer tank size for each heat pump along 
with the recommended size.  The recommended size will mini-
mize the number of starts per hour and provide longer runtimes 
for improved efficiency. 

TABLE 10 - Buffer Tank Size 

Heat Pump Size 
Minimum Size 
gal (L) 

Recommended Size 
gal (L) 

12 10 (40) 30 (115) 

18 12 (45) 30 (115) 

If a tank size is not available, use the next size larger tank. 

Outdoor Loop  

The connections for the Outdoor Loop circuit are 3/4ò 
brass female NPT.  They are labelled as OUTDOOR IN and 
OUTDOOR OUT.   

See the following chapters for details on ground loop and 
open loop installations. 
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