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Notice - Warnings

To use this product better and more safely, please read this manual carefully before
installation and initial operation. Save this manual for future reference.

This heat pump must be installed by qualified and experienced technicians/trade-
persons. Improper Installation of this heat pump may cause damage and danger.

This heat pump must be installed in accordance with local wiring regulations including, an
isolating switch from the supply mains and grounded power supply consistent with the
power specification ofthis heat pump.

The installation of this heat pump must comply with the model's wiring chart in this
manual, and its power requirements as stated on the rating label on the side of the heat
pump.

Do not install this heat pump close to flammable or explosive materials, or open flames.

Checking and cleaning of the evaporator fin coil regularly is recommended for good and
efficient air flow.
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Specification
Technical Parameters of Polar Air to Water Heat Pumps

CONTRACTOR SERIES
Model | POLAR | EQU35ZA/(BE) | EQOS0ZA/(BE) | EQUGOZA/(BE)
Power Supply VIPIHz | 220~240/1/60 | 220~240/1/60 | 220~240/1/60
Rated Cooling Capacity kW 71 10.5 122
2 Ambient Temp
Cooling Power Input 35t kw 2.90 4.16 4.97
Cooling Current Input Wﬂ; g"“ﬂ A 132 18.9 226
coP 2.4 25 25

Co-Efficiency of Performance

Total Load

A 17.40 27.60 27.60
Breaker Sizing A 30.0 40.0 40.0
Nominal Water Flow Volume GMP 6.50 11.00 13.00
AC Side Water Pressure Drop kPa 30 34 35
Water Inlet/Outlet (External Threaded) inch 1" : I 1"
Refrigerant R410A R410A R410A
Refrigerant Amount 0z 70.5 105.8 105.8
Sound Level dB(A) 53 54 55
IP Rating IPX4 IPX4 IPX4
Net Weight kg/LBS 92/203 128/282 131/289
Unit Dimensions(L/W/H) mm 1145/470/883 1000/440/1380 1000/440/1380
Unit Dimensions(L/W/H) inches 45"/18.5"/33" | 39.4"/17.3"/54.3" | 39.4"/17.3"/54.3"
‘:s. “\ ‘\"‘ ‘.“\ ﬁa‘ W
Certification . A i " i " i
C‘h‘!-“o‘ us c““-w‘l‘- us C‘M‘M‘ us
Refigerent Amounts
*For older units check the nameplate for the required amount of refigerent.*
MODEL EQO035ZA/(BE) EQO050ZA/(BE) EQO060ZA/(BE)
R410A 70.5 0Z 105.8 OZ 105.8 OZ










Recommended Circulation Pump (External)

Technical Specifications
UPS26-99FC (240 VAC):

e Voltage: 230vac
e Amperage at Speed 1: 1.3

Amps.

e Amperage at Speed 2: 1.5
Amps.

e Amperage at Speed 3: 1.8
Amps.

e Hertz: 60 Hz.

e Phase: 1.

e  Watts at Speed 1: 150W.

e  Watts at Speed 2: 179W.

e Watts at Speed 3: 197W.

e  Max Pressure: 145 psi.

e Max Temperature: 230F.

e  Min Temperature: 36F.

e Flow Range: 0-33 GPM.

e Head Range: 0-29 ft.

e Horsepower: 1/6HP.

e Body: Cast Iron.

e Connections: Flanged, 1/2",
3/4", 1", 1-1/4".

Heat Pump Flow Pressure Drop Curves






Installation

Heat Pump Installation

This heat pump requires good air flow through the fin coils for maximum efficiency. Also, hotter outside air
temperature in cooling mode and colder outside air temperature in heating mode will reduce performance of the
heat pump. Therefore, the hot/cold discharged air in cooling/heating modes from the heat pump should not be
allowed to deflect back to the air inlet.

Please keep enough space around the heat pump for repairs and maintenance.

Wrong Right

Installation Considerations:

e The installation position should have good ventilation.

e The installed heat pump should not make extraneous noises or rattling sounds.

e Try to minimize direct sunlight onto the unit.

e Water from rain or defrost mode will be discharged through a drain hole in the base plate. So, the unit must
be raised in freezing climates to avoid ice buildup.

e The outlet air position should not face a prevailing wind direction, or this will reduce performance efficiency.

e Tryto position the heat pump so the outlet air does not discharge directly onto a fence or towards a
neighbor.

e The installation position should not be located next to flammable materials, explosive materials, or open
flames.

e The heat pump should be protected from oil (such as engine oil in a factory environment), salt (such as sea
spay or salty air) and/or sulfides (that may be present in the air from industrial activity or a thermal spring).

e The heat pump should ideally be installed on a raised stand, preferably secured to a concrete pad. Alternately,
the heat pump can be installed on a balcony, ledge, wall, or roof provided there is a suitable load-bearing
platform in place capable of supporting the weight of the unit and not transmitting vibration noise.

e There should be a drainpipe or channel from the heat pump to take the condensate water away from the unit.

e Do not install the control panel in a wet environment which may cause the control panel to malfunction.

e In cold regions where the heat pump will be used primarily for heating, the unit needs to be raised off the ground
18-24"” to allow ice accumulation below the drain hole, otherwise drain pan will become plugged.



11

Elevate Heat Pump in Freezing Climate

Basic Layout

Drain hole

11
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Accessing Additional Heat Pump Parts

In addition to the heat pump, you will get 4 rubber anti-vibration pads for the unit to sit on as well as 2 brass thread
adapters to convert the threads to NPT. There will also be spare screws for holding the body panels in place. Remove the
main door located next to the fans (see below) and the parts will be located inside the unit next to the compressor. There

will also be 2 washers for use with the brass thread adaptors and a 2-wire connector for use with Cn31. These will be in the
bag with the manual found on top of the heat pump.

12
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Automatic Air Venting

Automatic air vents should be installed on the system at all possible locations of an air lock. This is typically on top of the

tank, on the outlet line of the heat pump, and at the highest point of the system. Most in-floor hydronic manifolds also
have air vents built into them.

There are many brands of automatic air vents, but they all accomplish the same task of removing air from the system.
It is good practice to install shut off valves for all air vents should they need to be closed off or replaced.

Typical air vent installation with insulation and shut off valve on the outlet line of the heat pump.

Caleffi %” air vent and Ivar manifold with built in air vent.

13
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Installation Space Requirements:
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Buffer Tank Installation

Site Selection

The Buffer tank should be installed indoors and as close to the heat pump as possible.

When there is a chance of freezing, glycol/water mixture should be used in the buffer tank.

The buffer tanks should be installed on a concrete pad and comply with local codes, so the tanks remain
upright and stable.

Some building codes require seismic restraint. Consider restraining the buffer tanks with stainless steel
bands.

Ensure the specification label is visible.

Apressure limiting valve (pressure release valve) must be fitted with buffer tanks, consult local
building codes.

Apressure and temperature relief valve must be supplied with the domestic hot water tank, consult
local building codes.

Atempering (mixing) valve for hot water supply to bathrooms may be required by some local codes.
Adrain must be included to allow full and complete draining of the tank.

Itis recommended that the hot water outlet pipes are fully insulated with weatherproof insulation
such as Armaflex or equivalent, to prevent heat loss externally.

The hot water outlet pipes should be angled down by 15 degrees minimum for the first 250mm (10
inches) after exiting from the hot water storage or buffer tanks. This will create a heat trap that will
avoid any thermal siphoning from the tanks.

Fill the storage and buffer tanks by opening the pressure release or air release valve on top of the tank
to release buildup of air pressure in the tank as fluid volume enters. Check all pipes for any signs of
leaks. Power should not be turned on until the tanks are filled completely with water.

14
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Installation of Indoor Heating and Cooling Equipment

Indoor heating and cooling equipment such as fan coils, radiator heating or floor heating, should be
installed in accordance with relevant regulatory requirements, engineering design drawings, and the
manufacturer's installation instructions.

Use flexible piping to connect the heat pump and indoor heating and cooling equipment, such as PEX or
flexible stainless steel or flexible cooper.

If using fan coils to cool be sure to install condensate water drainpipes to the indoor fan coil units with
smooth drainage lines for the condensate water to flow easily.

Water Pipe Connections

Note:

Water pipe material should be heat resistant and rust-proof. This can be stainless steel, copper, aluminum,
hot water PEX pipes, etc., according to local standards.

The pipework of the system should follow the relevant standards, and transition to match the connection
size of the heat pump.

The hot water storage and buffer tank drain port and pressure and temperature relief valve should be
installed to allow for proper drainage according to relevant standards.

The pump is installed INDOORS located on the water inlet line (lower line) with arrow on pump flowing to the
heat pump. Be sure to add an isolation shut off valves to service pump in the future.

The hot water storage and buffer tank must be installed with an isolating valve to allow for maintenance.
The water pipes should be arranged with minimal bends to reduce pressure loss in the system.

The water inlet should be fitted with a one-way check valve (found in the UPC 26-99fc pump) and
isolating valves for service.

After all the pipes are connected, the system should be tested at water supply pressure for 24 hours to
ensure that the system does not leak. Then insulate relevant hot and cold-water pipes, and their
plumbing fittings.

To discharge all air from the water pipeline, the water supply return pipe should have an automatic air
bleeding valve installed at the highest point.

An expansion tank must be installed into the system to absorb expansion of the closed loop as temperature
increases in the system. It should be installed on the suction side of the pump.

It is recommended to install, in the water flow and return, a thermometer and water pressure gauge to
enable monitoring of key operational parameters.

The recommended pressure of the heat pump loop should be 11-20 psi.

The water pipes should be subjected to a pressure test of twice the operating pressure before operation of
the heat pump.

A drainage pipe should be installed to drain from the pressure/temperature relief valve.

The pressure/temperature relief valve should be periodically exercised by gently pulling the lever up. This
will help to remove possible accumulation of calcium carbonate and ensure that the valve is working
properly.

Install one-way (check) valves, shut off valves, pressure/temperature relief valves, and any other plumbing
fittings consistently with the marked flow direction and in accordance with relevant local standards.

15



16

Note on Choosing Piping Sizes:

These notes are based on Type L copper pipe to ASTM Standards & VIPERT™ piping to ASTM standards.

The flow velocities are too high to use 1” Pex for the heat pump loop. Stick to 1” copper or 1.25” Pex pipe.

1” Copper piping should be used unless the head pressures exceed the limit of the circ pump in which case the
piping should be upsized to 1.25".

If the piping distance between the heat pump and buffer tank exceeds 90ft (there and back) you should upsize from
1” copper to 1.25”.

For Pex pipe the head pressures are higher. You should only use 1.25” Pex which is good up to about 120ft of pipe at
11 gpm.

If your system comprises of more then one heat pump you should always upsize to 1.25” piping and if the runs are
quite long should go to 1.5” piping. If installing more than 2 heat pumps (3 or 4) a 2” header should be utilzied.
Make sure to account for elevation changes in the piping when calculating the piping size. A 5ft elevation change can
be the difference between choosing 1” or 1.25” piping.

Remember to take into account any 3-way valve head pressures when choosing piping sizes. The valves CV can be

used to detmerine the head loss through the valve.

Flow Rate Ft of Head / 100 feet of Copper pipe
USgpm 24 /4 1” 1.25” 1.5”
0.80 1.69
1.00 2.47
1.50 4.97
2.00 8.19 1.39
2.50 12.10 2.04
3.00 2.81
3.50 3.67 1.06
4.00 4.64 1.34
4.50 5.70 1.65
5.00 6.86 1.98
5.50 8.11 2.34
6.00 9.46 2.73 1.00
6.50 10.89 3.14 1.16
7.00 12.42 3.58 1.32
7.50 4.04 1.48
8.00 4.53 1.66
8.50 5.04 1.85
9.00 5.57 2.05
9.50 6.13 2.25 0.98
10.00 6.71 2.46 10.8
10.50 7.32 2.68 1.17
11.00 7.95 2.92 1.27
11.50 8.60 3.15 1.38
12.00 9.27 3.40 1.49
13.00 3.01 1.71
14.00 4.46 1.95

16
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Installation of the Temperature Sensor

.
Thermowell Port \#

Temp Sensor N
AN
N

SilicaGel 7

b e B

Buffer Tank

1. Firstly, place a small amount of heat conductive silicone onto the front of the temperature sensor, then
insert it into the temperature thermowell port.

2. Next, push the temperature sensor through to the end of the thermowell, then mark the depth of the pin
on the sensor wire.

3. Next, pull the senor and check that the position of mark is at the same depth as the end of the sensor well
to ensure the sensor is inserted into the sensor well all the way (use a thin wire to check depth of sensor
well)

4. Finally, seal the inlet of the temperature detector with silicone.

5. Some systems use more than one sensor in a single well. We usually stick the ECO-0600 sensor into the well the
deepest, then the heat pump sensor in behind the HBX sensor and then the sensor that came with the tank that we
pulled out of the well goes behind the tanks insulation to give a general reading for the AltSource’s display screen.

Electrical Wiring

e The heat pump should use a dedicated power cable with voltage and current capacity following electrical code
given the voltage and amperage rating of the heat pump and circulating pump.
e Qutdoor rated disconnect must be installed near the heat pump as per local codes.
e The power cable for the heat pump must be outdoor rated and protected in a metal jacket or conduit.
e The heat pump power supply circuit must have a grounding wire, which should connect with areliable and
effective external ground wire.
e Wiring must be installed by a qualified electrician with reference to the circuit diagram.
e The layout of power wires/cables and control cables should be neat, well supported and with power and control
cables separated so they cannot interfere with each other.
e When power lines and control cables are parallel, the wires must be placed inside conduit, with appropriate
distance between the cables.
e For electrical connection of the heat pump, pull the following wiring through the wiring hole of the electrical
box, then connect to the appropriate terminals in the electrical box according to wiring diagram:
Power cable (240 VAC)
Digital Controller cable
Electric back up heater switch control cable
Temperature tank sensor cable
Pump cable (240 VAQ)
Optional 3-way Valve cable (240 VAC)

17
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Electrical Wire Selection - Warning

e The internal compressor motor insulation does not protect the compressor against all possible conditions.
Please be sure that the system is properly grounded when installed in the field.

e Toavoid fire, electric shock, and other accidents, only use the power supply voltage indicated on the
label.

e Toprotect the power cables, they should be secured appropriately so that they cannot become
damaged, and people cannot trip over them. Outdoor rated wire should be used from the disconnect to the
heat pump.

e Dedicated circuits should be used to avoid overloading breakers from other appliances.

e Check to ensure your electrical cable and fuse rating is appropriate for the power load and is properly
grounded.

Specification Table of Power Code (single unit)

Mode Power Amps Wire size
Fuse
EQO35ZA 17.4 30 Amps 10 AWG
208~240V/1PH/60Hz
EQO50ZA 27.6 40 Amps 8 AWG
EQO60ZA 27.6 40 Amps 8 AWG

What Gets Connected and Where

Electrical wiring should be performed by a qualified electrician. There are 5-6 required connections that will need to be
connected indoors. A hole should be drilled where the wires will transition through the wall.

e Main Supply Power — 240 VAC — Must have an outdoor disconnect.

e  Pump Output Power — 240 VAC AWG #14 or 120 vac AWG #14 (Neutral Required)
e Control Panel (mount indoors) (4 control wires)

e Hot Water Tank Sensor (2 control wires)

e Back Up Heat Control (dry contact) (2 control wires)

e Optional 3 — Way Valve Output for Cooling -240 VAC AWG #14

18
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POWER IN
240VAC-11,12, GND
120/240VAC -1, L2, N, GND

PUMP POWER OUT
240VAC - L1, L2, GND
120VAC - L1, N, GND

19
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A printout of the schematic of your heat pump can be found on the inside of the door to the
heat pump’s electronic/refigerent systems.

20
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Start Up

Pre-start-up checks:

Check the entire pipe system. Ensure the system is full and any air is completely removed. Check whether
the valves are open throughout the system.

Check the thermal insulation of the pipe works, make sure relevant pipes are appropriately insulated
(hot and cold).

Check the power supply and distribution system. Check whether the power supply voltage is correct (240
volts), the power connection screws are tight, supply power complies with the wiring diagram and heat
pump specifications, and the equipment is properly grounded.

Press and hold the on/off button on the digital controller. The water pump should start immediately, and the
compressor should start shortly after. Observe and determine if there is any abnormal sound during
operation. If so, stop the unit and determine the cause. The heat pump should be restarted only when
the cause has been fixed and there is no more abnormal sound.

Check whether the input power and current of the unit are within the parameters laid out in this manual
under “Parameters” (C1 and C7 for 2017 and older models and A4 and A13 for 2019 and newer). If
not, stop the heat pump and check it.

Observe whether the outlet water temperature is normal. Should be 2-6 degrees above the inlet
temp (Parameter Ce and Cd for 2017 and older and 02 and o3 for 2018 and newer)

The parameters of the remote controller have been pre-set at the factory. We recommend that you
leave these parameters as set.

21
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Single Tank versus Dual Tank

Single tank and dual tank optional layouts are generally decided based on the need for hot water.
If you require domestic hot water, then you would use an AltSource boiler tank with a 200-foot
internal copper heat exchanger for the domestic hot water. In this layout you will have a separate
tank for cold water allowing you to do both heating (hot water) and cooling at the same time. A 3-
way valve is used to switch the direction of the hot or cold water to the appropriate tank. If you do
not need domestic hot water or do not need cooling, then you would go with a single tank design
and use our composite Polar Hybrid Tank. This tank can store either hot water or cold water and
you would change this based on the season. Note when storing cold water, a special chilling tank
is needed to prevent condensation. Normal hot water buffer tanks are generally not suitable for
chilling water and will void their warranty.

Example Single Tank

Radiant Floor Heating Radiant Floor Cooling

Example Dual Tank

Radiant Floor Heating and Central Air Handler Radiant Floor Heating and Central Air Handler Cooling
Heating/Cooling
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The Use of the Wired Controller

Buttons and Display Symbols Explanation

The User Interface and Functions Display is as below:
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Wired Controller Operations

Keyboard Locking / Unlocking Operation
If no buttons are pressed on the controller for 30 seconds, the unit will switch to locked mode

automatically and the lock icon will display on the wired controller. This means that the keys

(buttons) are locked. To unlock, long-press the on/off@ button for 3 seconds.

Turning the Unit ON/OFF
Under standby status (electric power is present, but unit is not operational), the display will look as

shown in the figure below on the right. Press the on/off (©) putton to turn the unit on. The

operation mode icon will display on the wired controller (cool or hot water mode or both). Long-

press the on/off (©) putton again, and the unit will turn off and show the Standby display.

Setting inlet temp. Setting inlet temp.

inlet temp. inlet temp.

Operating Status Standby status

Modifying the Temperature Setting
While in operating status, short pressing the @ button or@ button will modify the

temperature setting. For example, if in hot water mode, it will modify the hot water tank
temperature setting. If in cooling condition mode, it will modify the setting of the returning

inlet temperature to the heat pump.

Mode Select Operation
While in operating status, long-press the@button to change the operational mode.

Hot water mode Cooling mode Hot water + Cooling mode

24



25

In hot water mode, the temperature on the left side of the wire controller is
the temperature setting for the hot water tank, and on the right side is the

actual temperature of the hot water tank.

In cooling mode, the temperature on the left side of the wire controller is the
c ¢ temperature setting for the returning water to the heat pump and on the right

side is the actual temperature of the returning water.

In hot water & cooling mode, the unit default priority is the hot water mode.
c c So, the unit will run the hot water mode at first, and the temperature on the left
side is the temperature setting for the hot water tank, while on the right side is
the actual temperature of the water in the hot water tank. When the hot water
tank temperature reaches its setting, the unit will switch to cooling mode
automatically. Now the temperature on the left side of the wire controller is the
temperature setting for the water returning to the heat pump, and on the right

side is the actual temperature of the returning water.

Note: The room control strategy for heating and cooling is not controlled by the heat pump. That

is done by the thermostat of the air handler or radiant heating zone. For example, the heat pump
attempts to maintain a buffer tank temperature that is enough for the zone heaters to do the job of
heating or cooling that space. When in heating mode, the Heat Pump only controls the temperature
of the buffer tank which is then used by an additional controller to heat zones. With cooling, the
heat pump keeps the cooling buffer tank at the set temperature and the secondary fan coil or air

handler distributes this cold water as required to cool the space
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Forced Defrost

In heating mode, hold @ to run defrost mode, and the defrost iconr‘_a']will flash.

Clock Setting
Short press the time button @ and the time of the wire controller will flash. At this time

press @ button to confirm, and the hours will be flashing. Press @or@ to change the
hours. Press the@ button again to change the minutes. When correct, press @ button to

set the new time and exit setting.

Changing Between Celsius & Fahrenheit
To switch between ‘C and °F, long-press the function button and ON/OFF button@ at the

same time until it changes. Note: In Fahrenheit, the display will only show the current temp of the
tank. To access the set temp, unlock the controller and press the up or down arrow to adjust the

set temp. This will time out and only the current temp will be displayed.

Factory Reset
To reset the controller to factory, press the TEMP UP@ and TEMP DOWN @ buttons at the

same time until it beeps. Advanced parameters need to be checked after factory reset.

Timer ON/OFF Settings
While in standby status, long-press the time button @ and@ button for 10 seconds. the icons

@ 15l and hours will flash.
Now press @ or @ to change the on-time hours. Short press @ again, and the time for

on-time minutes can be changed. Now you have finished the unit’'s on-time setting. Then

short press the @ button and @ icons and hours will flash. Now press @ or @ to change
the off-time hours. Short press @ again and the off-time minutes can be changed. Short press

@ button one more time to finish the timer settings and exit. (See sequence diagram next page).

Cancelling Timer Operation
Canceling the timer operation implies that the timer will not interrupt the operation of the heat

pump. To cancel the timer Long press the @and @button, entering the timer setting, and then
press the button. unit will cancel the group 1 timer “ON”. Next the group 1 timer and “OFF”

will be flashing, press to cancel group 1 timer “OFF” setting. Repeat steps for canceling timer
2.
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Timer Programming

long press @
button

Press @ @

to adjust
the setting
of the hours

Press@ ,
then

press
to adjust
the setting

short press(®
button

The turn off timer setting is finished

Press @O

to adjust
the setting
of the hours

Press@ ,

then @®©®

press
to adjust
the setting

short press(®
button

the turn on and off timer settings are finished.

The turn on timer
setting is
finished
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Force the Backup to Run
To force the heat pump back dry contact to close press the TEMP UP@ and FUNCTION

button at the same time. The backup will stay on until it reaches the setting temperature.

Selecting Energy Saving Mode, Quiet Running Mode, and Fast Heating Mode

On main screen with the controller unlocked long press @for 5s to select energy saving mode,
quiet running mode and fast heating mode.

Energy saving mode shows ‘ -
Quiet running mode shows ‘

Fast heating mode shows ‘ - -

Checking of State Parameters

In the main interface Press to enter the state parameter interface. Then press@ or@ button to
navigate to the state parameters.

2018 - Current

Display | Meaning Display | Meaning
o1 Water tank temperature A5 Main elec. Expansion valve degree
02 Water inlet temperature A6 Cool coil temperature
03 Water outlet temperature A7 DC bus voltage
04 Ambient temperature A8 IPM module temperature — NOT USED
05 NOT USED A9 Real-time power
06 Auxiliary elec. Expansion valve degree A10 Dc motor speed
A1 Discharge temperature A11 High pressure
A2 Coil temperature A12 Low pressure
A3 Suction temperature A13 AC input voltage x 100
A4 AC input current A14 Frequency of compressor operation
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Maintenance and Repair

Notes
e Keep the unit in a dry environment that is clean and well ventilated. Clean the evaporator fins regularly (once
per 1-2 months) to maintain high exchange efficiency and save energy.
e The unit has self-diagnosis built into it and as such will display error codes on the control display if any items
need attention.

Antifreeze Protection for Cold Climates

In most heating climates antifreeze protection is of great importance to the operation security and service
life of the unit, therefore, please be sure to follow the instructions below:

e The hot water piping must be well insulated to reduce heat loss.

e Cooling piping will condensate so to avoid this use waterproof pipe insulation on chilled lines.

e Limit the distance of the piping run into the house. Shorter pipes will lose less heat.

e Ensure the drain plug on the bottom of the heat pump pan is elevated 24" so that ice buildup does not plug
the drain.

e The unit is equipped with both a drain pan and compressor low temperature supplemental heating trace to
ensure proper operation in low temperature.

e Polypropylene glycol should be used in an appropriate ratio corresponding to the lowest possible ambient
temperature (see table below).

e System pressure drop will increase by 25% with 35% water to glycol mixture so this must be considered
when sizing circulation pumps.

WARNING: DO NOT EXCEED 50% GLYCOL AS THE FLUID WILL
BE TOO VISCOUS AND PREVENT THE CIRCULATION PUMPS
FROM WORKING
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Error Code Table

Code Fault Solution
EO1 Discharge temp. sensor protection Check if the sensor is disconnected or short-circuited
EO05 Outdoor coil temp. sensor protection | Check if the sensor is disconnected or short-circuited
EO9 Suction temp. sensor protection Check if the sensor is disconnected or short-circuited
E13 Cooling coil temp. sensor protection Check if the sensor is disconnected or short-circuited
E18 Outlet water temp. sensor protection | Check if the sensor is disconnected or short-circuited
E19 Return water temp. sensor protection | Check if the sensor is disconnected or short-circuited
E20 Water tank temp. sensor protection Check if the sensor is disconnected or short-circuited
1. Check if the controller is matched with the main board
2. Check if the communication cable (extension cable) is
E21 Controller communication error connected correctly and if it is short-circuited
3. Check if the communication cable (extension cable) is
connected to the right terminal on the main board
E22 Outdoo_r ambient temp. sensor Check if the sensor is disconnected or short-circuited
protection
1. Check if the communication cable between indoor unit and
Indoor and outdoor unit outdoor unit is connected correctly
E26 A 2. Check if the main board of indoor unit is matched with the
communication error . )
main board of outdoor unit
3. Replace the board of indoor unit or board of outdoor unit
E28 Outdoor EE error Contact the distributor
E33 gﬁg:;ow high pressure sensor Check if the sensor is disconnected or short-circuited
E34 Main loop low pressure sensor failure | Check if the sensor is disconnected or short-circuited
EA EEV loop low pressure sensor failure | Check if the sensor is disconnected or short-circuited
EB Main loop high pressure protection Check if the sensor is disconnected or short-circuited
1.Check if there is a refrigerant leak
EC Main loob low pressure protection 2.1f a refrigerant leak is confirmed, fix the leakage point,
P P P vacuumize the system and fill with refrigerant according to
the information on the technical label
ED EEV loop low pressure protection Check if the sensor is disconnected or short-circuited
FE Start pressure difference protection Contact the distributor
FF Operat!on pressure difference Contact the distributor
protection
r01 IPM mgdule high temperature Contact the distributor
protection
r02 Compressor abnormal start Contact the distributor
r06 Compressor phase current protection | Contact the distributor
r10 AC high/low voltage protection Contact the distributor
r11 DC-link high/low voltage protection Contact the distributor
r13 IPM module error Contact the distributor
r20 Compressor protection Contact the distributor
PO Water flow switch protection Ch_eck _that the water system, water pump, and water flow
switch is normal
1.Check if the inlet water temp. is too high or if water inlet is
blocked
. . 2.Check if the fan blades are too dirty that influence the heat
P02 High pressure protection -
exchange efficiency of the heat exchanger
3.Check if the refrigerant amount is too high
4.Check if the water tank temperature setting is too high
1.Check if there is a refrigerant leak
. 2. If a refrigerant leak is confirmed, fix the leakage point,
P06 Low pressure protection . L . :
vacuumize the system and fill with refrigerant according to
the information on the technical label.
P11 High discharge temp. protection 1.Check if the water system is normal, check if the water flow

volume is small
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2.Check if the unit operation is normal, check if the discharge
temp. and system pressure is normal

Large temp. difference between

1.Check if the water system is normal, check if the water flow
volume is small

P15 water inlet and outlet 2.Check if the unit operation is normal, check if the discharge
temp. and system pressure is normal
1.Check if the water system is normal, check if the water flow
P16 Low outlet water temp. protection volume is small
P-P 2.Check if the unit operation is normal, check if the discharge
temp. and system pressure is normal
P19 AC current protection Contact the distributor
po7 Hiah cooling coil temp. orotection Check if the fan blades are too dirty that influence the heat
9 9 P-P exchange efficiency of the heat exchanger
P30 COO“”Q coil temp. antifreeze Unit antifreeze protection operation
protection
1. Check if outlet water temperature is too high
PA High outlet water temp. protection 2. Check if the water outlet temp. sensor is in failure
3. Check if the setting water temperature is too high
. . 1. Check if the current ambient temperature is out of the units
Ambient temperature too high or too . .
PC working ambient temperature range

low

2. Check if the ambient temperature sensor is in failure
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Wiring Diagrams

Controller Board
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Wiring Diagram Single Tank - Basic
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Wiring Diagram Single Tank - HBX

Overview
Introducing the simplest, most intuitive control available to the geothermal industry: the EC0O-0600, now with
the Thermolinx™ Hydronic Network, allowing you to control your geothermal system from the palm of your
hand. The ECO-0600 covers a multitude of geothermal applications and can accommodate for heat pumps
with a backup boiler, reversing valve and a system pump for complete system coverage with the ability to
control single or dual tank systems.

Heat Pump & Backup Control
The ECO-0600 stand-alone control is designed to control equipment in a two pipe, single or dual tank,
hydronic heating, or cooling system. The ECO-0600 can control up to four (4) heat pump stages (air-to-water
or water-water) or chillers and a reversing valve with outdoor temperature reset control.
This powerful control can also control a backup heat source (boiler) while operating three (3) heat pump
stages. The backup heat source can be turned on with a few different options based on outdoor or tank
temperatures. The control can manage single tank applications as well as applications with separate hot and
cold tanks.

Eco Switch Energy Clock
The Eco Switch feature allows you to lockout your heat pumps and run only the backup boiler on a timed
schedule, allowing you to save on energy and lower your utility bills during peak time periods. The schedule
can be set for four separate times per day for weekends and weekdays.

Remote Access Anytime, Anywhere
Used in conjunction with the free HBX Sensorlinx™ mobile app, users can control their geothermal system
remotely from there smartphone or tablet devices with the ability to adjust heat pump and backup parameters,

monitor tank temperatures, equipment operation status and receive alarm notifications.
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Wiring Diagram Dual Tank - Basic
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Wiring Diagram Dual Tank - HBX
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Intelligent Defrost

By default, the Polar heat pump is designed to defrost itself as needed. The algorithm is factory supplied
based on optimized performance parameters for cold climates. These are based on coil temperature
differentials and compressor time run. When a unit enters defrost it will go through various stages
including a reverse from heating to cooling, removing some heat from the buffer tank. This provides heat
to the coils to defrost any frost that has formed. When it finishes it will turn on the fan to hi speed to dry
the coil before resuming back to heating.

Enter Defrost Mode

1. When ambient temperature is detected to be -10°C or colder, and coil temp. is -7°C or colder, and unit
has been working for 45min, then the unit will enter defrost mode.

OR

2. When ambient temperature is detected to be 18°C or lower and coil temp. is -10°C or lower, and unit
has been working for 90min, or when unit has been working for 45min and ambient temperature - coil
temperature is 210°C unit will enter defrost mode.

Exit Defrost Mode

Condition to exit defrost mode: when outdoor coil temperature reaches above 13°C or when defrost time
reaches 8 min.

Back Up Heating

The Polar Heat Pump has an intelligent back up heating system that allows it to signal a backup heating
source when the heat demand exceeds the heat production, such as during very cold temperatures. It
also can call on a backup heat source in case of a failure or emergency. The backup heating control signal
(closing of a dry contact 1, 2) is built into the unit and will function as follows.

Turn On
The backup heater will be called upon when all the items in a, b, ¢, d have occurred OR item e is met.
System is in Heating or Water Heating mode AND
Ambient temperature is <18°C AND
Water tank temp setting— Actual Water tank temperature > 5°C AND
Compressor has worked for 30 consecutive minutes and temperature rise is less than 2°C.

o 0o oo

e. Systemis in failure mode or compressor has been turned off for 5 min and no condition was
reached that would normally cause a Turn Off (see below)

Turn Off
1. The electric back up heater will turn off when any of the conditions have been met.
a. Water tank temperature > setting temperature OR
b. Unitis in cooling or defrost mode OR
c. “Emergency” or “AC Remote On” switch is (activated)
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Back Up Heater

Polar Heat Pumps are designed to work with Thermo2000 Boilers but can be used with other
manufactures. If you are using the AltSource buffer/boiler tank, then you can simply connect the
contacts (1 & 2 terminals) on the Heat Pump to the Y and W terminals on the AltSource tank. If you are
using a Mini ULTRA or BTH ULTRA boiler you will do the same but also you need to connect the supply
pump to the Pump terminals on the external boiler. If you are not using a dry contact back up heating
source and need to connect a direct back up heating element such as a water tank, please contact us for
modification instructions for a contactor. It is not suggested to directly connect a heating source to the
240 VAC electric heat terminals on the Polar Heat Pump as the load could blow the main fuse on the
board.

When the Polar Heat Pump calls for supplemental back up heat, the dry contact behind terminal 1/2 will
close, signaling the boiler heating terminals R & W to begin contributing energy via its electric heating
elements. The T2 Boilers will do so systematically, only applying as much heat energy as needed
(sequencing multiple elements as needed). When the buffer tank reaches its target temperature (set up
in the heat pump controller), the call for back up heat will end, and the boiler will turn off. During this
period, the Polar Heat Pump will continue to stay on as long as there is thermostatic call regardless of
whether the energy is coming from the heat pump or the backup heater. In this way the backup heater
only supplements the Heat Pump. Note: After -30 C the Heat pump will turn off and the backup heat will
be the primary heating source. The heat Pump will display a PC Error when the external temperature
reaches this level.

AltSource Integration

AltSource is a unique buffer/boiler tank that can fully control most hydronic systems. The AltSource can
be configured with 4.5 Kw to 29 Kw back up electric power sources. The 50 or 70 US-gallon storage
capacity makes this tank the ultimate back up heating source for any Air Source Heat Pump or
Geothermal Hydronic System. Optional Domestic Internal Hot Water Coil is available on these tanks.
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If you have purchased an AltSource boiler buffer tank to back up your heat pump, then the integration
between the heat pump and boiler is made by connecting the 1/2 terminals on the Heat pump to the R
and W terminals on the AltSource tank. This is done by removing the front access panel. A #16 or #18 2-

wire is suitable for this connection.

External Boiler Integration

The Thermo2000 Mini or BTH ULTRA boilers are the most cost effective and reliable external backup
systems and pair well with all the Polar Heat Pumps. These Boilers can be configured with 3 Kw to 36 Kw

back up electric power sources.

If you have purchased an ULTRA external boiler to back up your heat pump, then the integration between
the heat pump and boiler is made by connecting to the 1/2 terminals on the Heat pump to the R and W
terminals on the ULTRA external boiler. This is done by removing the front access panel. A #16 or #18 2-
wire is suitable for this connection. NOTE: With this configuration you will also need to connect the Pump

to the P1 P2 terminals on the ULTRA boiler.
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HBX Advanced Back Up ECO-0600

For More back up control we recommend upgrading to a HBX ECO-0600 controller. With
this controller users can better control the backup heater of the Polar Heat Pump based
on time delay between stages, outdoor temperature, or differential between setting temp
and actual temp. By using an external secondary controller, you can also mitigate the risk
that the Heat Pump fails completely and is unable to signal a backup call to the boiler.
This could happen in a blown board or blown fuse scenario.

Wiring Diagram- Connect #18 Gauge 2- wire to terminals 7 and 8 on the Eco-0600 controller and W and R

on the Boiler.
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To program the Back Up for the heat pump, refer to the ECO-0600 manual to access the advanced
programming. Select item #3 and select one or all of the optional backups available below.
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Domestic Hot Water

The AltSource tank is equipped with an optional internal Heat Exchanger (HX) for domestic hot water
production. This consists of 200 feet of 1/2” copper piping. Based on 120°F water tank temperatures this
200 ft of %2” OD cooper pipe, 26.2 sq/ft surface area and has a volume of 1.5 total gallons.

Based on 50°F entering water temp with a tank temp of 120°F the internal HX
has a performance variable based on flow rate.

At 2.5usgpm: the DHW outlet temp. shall get to around 115°F
At 5.0usgpm: the DHW outlet temp. shall get to around 100°F

Pressure Drop versus Flow Rate

Because the efficiency of the heat pump is better at lower water temperatures, we recommend using the
internal domestic hot water coil in a pre-heat arrangement. In this diagram the cold water enters the coil
from the bottom and exists at about 95% of the tank setting temperature. Following this the warm water
then goes to the primary tank or an on-demand water tank where it is topped up a few degrees to reach
120°F or more depending on the application.

When sizing a heat pump with domestic hot water load please add about 10,000 BTU per person to the

daily load. So, a house with 4 people would need an extra 40,000 BTU per day. On an hourly basis this
would be 1,667 BTU/hour over 24 hours.
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3-Way Valves

The Polar Heat Pump has a built in 3-Way switching valve that is powered by 240 VAC
—only 240 VAC, Normally Open switches should be used. We recommend Belimo or
Caleffi 3-way valves with 1” NPT. These valves also come with an internal dry contact
switch that is used in most of our cooling layouts to activate an auxiliary source such
as a circulation pump. When using a spring-loaded valve such as mentioned above
you will only use the S and L2 contacts on the 3-Way Valve terminal block. L1 is
reserved for dual motorized switches.

Connect the black wires of the 3-way valve to either terminal on the Polar Heat
Pump. The red wires on the 3-way valve are the internal switch that closes once the 3- way valve is
energized and opens.

When installing a 3-way valve pay careful attention to the direction of flow. At the bottom of the valve is
the AB connection and is the common flow that both paths take. B is the Normally Open (NO) path that
is opened when no power is supplied to the valve. A is the Normally Closed (NC) path and is energized
when 240 is supplied to the valve from the heat pump if cooling mode is active on the controller.
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Multiple Heat Pumps

Larger power requirements can be accommodated by adding multiple heat pumps in parallel. When
adding multiple units, pipe sizing should be increased at the common home run pipe to accommodate the
added flow of more than one pump. For example, if there are three units with 1” piping each. After the
header, the piping to the tank should be 1 %4”-1 %" (consult a plumber for more technical specifications).

To use multiple heat pumps, we recommend purchase of the HBX advanced ECO-0600 controller. With
this controller there are outputs for 4 heat pumps which allow you to load balance and sequence the heat
pumps such that they run for the same number of hours on an annual basis. When using a normal
controller, staged sequencing will result in the first stage heat pump always running the most hours and
the last stage heat pump getting very few hours. The ECO-0600 solves this problem and balances the
usage of multiple heat pumps.

When using multiple heat pumps each heat pump is connected to the remote ON/OFF terminal on the
heat pump CN36. When the ECO-0600 requires energy from a heat pump it will close the switch and this
in turn causes the heat pump to turn on. To have the ECO controller manage the heat pump you should
first turn the heat pump’s setting to Max and Min values on its controller. This way when the ECO
controller has a call the heat pumps will always respond.
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To program multiple heat pumps, refer to the ECO-0600 manual to access the advanced programming.
Select item #1 and select the options below to sequence the back up. Note: if using 4 heat pumps
terminals 9 & 10 (AUX 1) can be used for backup.
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Wiring Cn31 in series for Dual Heat Pumps
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Flow Valves- It is recommended when running units in parallel that you properly balance the flow so that it is equal
in each loop. Remember flow will always take the path of least resistance! You can purchase a Quick Setter Flow
meter to balance each loop (see below). Alternatively, you can use the theory of reverse return to ensure each
loop has the same amount of supply and return pipe lengths.

Reverse Return

Quick Setter Flow Piping

Balancer

Heating and Cooling - BASIC

The Polar Heat Pump comes factory set for three options.

1. Heat a Buffer tank ,2,:#,‘

2. Cool a Buffer tank
3. Automatic Heat and Cool. # 41

In the automatic mode it is assumed the owner wants heat in the summer for heating domestic hot water via the
AltSource tank and its internal heat exchange coil AND wants to cool in Summer. In this hot water takes priority so
the hot water setting on the buffer tank needs to be met first before the changeover to cooling will occur. When the
unit changes to cooling there is a 3-minute factory delay before this happens. If the hot water tank drops below the
set temp, then the unit will change back to heating. In automatic mode there is usually a second tank as the primary
tank will be for the domestic hot water and demand heating, and a separate cooling tank is used for cooling. In this
case a 3-way valve is used. When in cooling mode the valve will be activated via the 3-way valve terminals L1 and L2
on the heat pump supplying 240vac to the valve.

Single tank systems are used when there is no domestic hot water in the system. In this case automatic mode is not
used and the owner will manually turn the system to cooling in the summer and heating in the winter. To change
the mode Press and Hold the Up Arrow button @ to cycle through the 3 modes. In a single tank system, there is
no need to connect to the 3-way valve terminals. In cooling mode, the 4-way reversing valve internal to the heat
pump will change over and the pump will turn on and cycle cold water into the buffer tank.

WARNING: If you are using your Polar heat pump to provide radiant
floor heating, as well as either fan coil or air handler cooling, your
radiant floor thermostats must be turned off when you switch the

system into cooling mode as condensation may occur if chilled fluid is
cycled through the floor without the proper control system.

51



Heating and Cooling - Advanced

In the basic heating and cooling set up, the target temp for both heating and cooling is set by the customer and the
heat pump turns on/off to maintain this temp. This works well but does not utilize the full potential of the heat
pump. The set temp points will be used as the maximum water temp and minimum cooling temp needed. However,
seldom are these temperatures ever actually needed. They are the MAX needed should it get very cold or very hot
outside. Instead by using the Advanced ECO-0600 controller we can set the target temperature based on a sliding
curve. As it gets colder out the tank temp will be raised and same with cooling in the summer. This is called
“Outdoor Reset.” The heat pump is constantly resetting the target temperature to match the required load based on
how cold or hot it is. By doing so we only need to set the water temp to the MAX a couple times during the year.
The reset of the time we are saving money by running at a higher COP level (COP goes down as water temp goes up).
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To program heating and cooling reset, refer to the ECO-0600 manual to access the advanced programming.

54



Warranty

Polar Heat Pumps are warrantied for a period of 1 year for all parts and
electronics and an extra year (2 years total) for the compressor. Should a part
fail within that period we will expedite you a new replacement part.

To file a warranty, we may request digital images of the setup of the system to
ensure it has been installed according to the guidelines set out above in our
installation manual.

Polar heat pumps will not accept warranties for failures caused by incorrect
wiring and incorrect plumbing including failure to use freeze protection such
as glycol, in regions prone to freezing temperature. A buffer tank is required
to ensure proper design and heat protection.

To initiate a warranty claim, please submit your claim to Equipco along with
the initial invoice number and photos to help our warranty representatives
identify the failure.

This warranty is non-transferable and only exists for the original owner of the
Polar Heat Pump. Customers assume responsibility for subsequent damage
that may occur as a result of a warranty failure. Polar Heat Pumps will not be
responsible for additional damage such as freezing or leaks that may occur
because of a malfunction. This warranty is limited to the products
manufactured by Polar Heat Pumps. Other products manufactured by
companies other than Polar Heat Pumps must be dealt with by the original
manufacturing company and their own manufacturer’s warranty.

In addition to the parts this Warranty will cover up to $150 CAD per incident
for labor cost including diagnosis charges and/or repair costs. Receipt will be
required for labor reimbursement. This should be emailed to Equipco
representative.

Optional Extended Warranty can be purchased within the first 30 days of
operation, please contact your sales agent for upgrade pricing.

55





