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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
efficientair flow.




Technical Parameters of Arctic Air to Water Heat Pumps

=ARCTIC

Specification

Model ARCTIC 035ZA/(BE) 050ZA/(BE) 060ZA/(BE)
Power Supply VIPIHz 220~240/1/60 220~240/1/60 220~240/1/60
Rated Cooling Capacity Ambient Temp kW 71 10.5 12.2
Cooling Power Input 35T kW 2.90 4.16 4.97
Cooling Current Input Water Outlet A 13.2 18.9 22.6
Co-Efficiency of Performance = CoP 24 2.5 2.5
Rated Heating Capacity Ambient Temp kW 8.3 14.0 17.0
Heating Power Input 7T kW 2.72 4.40 5.40
Heating Current Input Water Outlet A 12.4 20.0 24.5
Co-Efficiency of Performance 40 COP 3.3 3.2 31
Rated Heating Capacity Ambient Temp kW 7.0 11.5 13.5
Heating Power Input aT kW 2.21 3.68 4.34
Heating Current Input Water Outlet A 10.0 16.7 19.7
Co-Efficiency of Performance o COP 32 31 31
Rated Heating Capacity Ambient Temp kW 5.5 8.3 9.7
Heating Power Input 20 kW 3.18 4.68 5.58
Heating Current Input Water Outlet A 14.5 21.3 25.4
Co-Efficiency of Performance st COP 1.7 1.8 1.7
Total Load A 17.40 27.60 27.60
Breaker Sizing A 30.0 40.0 40.0
Neminal Water Flow Velume GMP 6.50 11.00 13.00
AC Side Water Pressure Drop kPa 30 34 35
Water Inlet/Outlet (External Threaded) inch 1™ 1" 1"
Refrigerant R410A R410A R410A
Refrigerant Amount (04 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"M18.5"133" | 39.4"117.3"/54.3" | 39.4"17.3"/54.3"

Certification




Arctic Heat Pump sARCTIC::.
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Heating Performance Table

mARCTIC::

EVI DC inverter heat pump Ambient temperature (°C)

ARCTIC 035ZA/(BE) -30 -25 -20 -15 -12 -7 2 7 15 21 30 38

heating capacity (W) | 4015 4401 5456 5873 6092 7100 8173 9142 11205 | 12077 | 13212 | 14324
20| powerinput (W) 1859 1913 1956 1882 1638 1663 1699 1677 1779 1538 1332 1155

COP (W/W) 2.16 2.30 2.79 3.12 3.72 4.27 4.81 5.45 6.30 7.85 9.92 12.40

SR heating capacity (W) | 3912 4324 5413 5866 6072 7092 8165 9099 | 11193 | 12065 | 13192 | 14300

2 ] 30| powerinput (W) 2048 2130 2183 2088 1834 1917 1899 1876 2061 1741 1527 1387
% U COP (W/W) 1291 2.03 248 2.81 3.31 3.70 4.30 4.85 543 6.93 8.64 10.31

heating capacity (W) [ 3876 4291 5399 5852 6068 7088 8145 9085 11182 | 12048 | 13175 | 14285
35| powerinput (W) 2307 2411 2488 2251 2057 2215 2244 2163 2349 2035 1745 1620

CcoP (W/W) 168 178 217 2.60 2.95 3.20 3.63 420 476 5.92 7.55 8.82
outlet heating capacity (W) | 3837 | 4276 | 5364 | 5832 | 6057 | 7083 | 8133 | 9068 | 11168 | 12035 | 13158 | 14265
water |41 powerinput (W) 2460 | 2592 | 2669 | 2514 | 2303 | 2409 | 2480 | 2484 | 2691 | 2184 | 1979 | 1838

CcoP (W/W) 1.56 1.65 2.01 2.32 2.63 2.94 3.28 3.65 415 5.51 6.65 7.76

temperatur heating capacity (W) | 3765 | 4213 | 5506 | 5821 | 6044 | 6958 | 8129 | 8306 | 11157 | 12027 | 13138 | 14154

e 45 | power input (W) 2597 | 2650 | 3183 | 2622 | 2437 | 2424 | 2746 | 2723 | 2846 | 2358 | 2190 | 2097
¢C) COP (W/W) 145 1.59 173 222 248 2.87 2.96 3.05 3.92 5.10 6.00 6.75

heating capacity (W) | 3728 4146 5195 5010 6028 7042 8110 9028 | 11132 | 12019 | 13017 | 14166
50| power input (W) 2761 2820 3309 2493 2728 2657 2856 3019 3025 2530 2494 2395

COP (W/W) 135 1.47 357 2.01 2.21 2.65 2.84 299 3.68 4.75 5.22 592
heating capacity (W) 4123 5354 5001 6005 7021 8100 9007 11121 | 12002 | 12901 | 14037
55| powerinput (W) 3352 4056 2689 2873 2913 3057 3205 3177 2824 2792 2689
COP (W/W) 1.23 1.32 1.86 2.09 241 2.65 2.81 3.50 4.25 4.62 5.22
heating capacity (W) 4968 5966 7010 8072 8955 11108 | 11977 | 12876 | 13946
60| powerinput (W) 2855 3059 3143 3178 3256 3316 2994 2960 2858
COP (W/W) 1.74 1.95 2.23 2.54 2.75 3.35 4.00 4.35 4.88




mARCTIC:

EVI DC inverter heat pump

Ambient temperature (°C)

ARCTIC 050ZA/(BE) -30 -25 -20 -15 -12 -7 2 7 15 21 30 38
heating capacity (W) 6788 7325 9889 10102 | 10349 | 11800 | 13850 | 15625 | 17388 | 19783 | 23556 | 24453
20| powerinput (W) 3114 3241 3544 3238 2797 2810 2856 2862 2760 2520 2370 1985
T COP (W/W) 218 2.26 279 312 3.70 4.20 4.85 5.46 6.30 7.85 9.94 12.32
& kS heating capacity (W) 6526 7288 9842 10046 | 10324 | 11750 | 13774 | 15376 | 17305 | 19712 | 23123 | 24256
o s | 30| powerinput (w) 3417 3644 3969 3575 3119 3176 3203 3237 3187 2844 2676 2353
c ’o,,h _\j us COP (W/W) 1.91 2.00 248 2.81 3.31 3.70 430 475 5.43 6.93 8.64 10.31
Ame? heating capacity (W) 6325 7200 9700 9950 10288 | 11650 | 13628 | 15290 | 17259 | 19688 | 22856 | 23995
35| powerinput (W) 3765 4045 4450 3827 3511 3641 3754 3702 3626 3326 2968 2721
COP (W/W) 1.68 1.78 218 2.60 293 3.20 3.63 413 4.76 5.92 7.70 8.82
heating capacity (W) 6223 7121 9601 9785 10178 | 11623 | 13548 | 15202 | 17216 | 19602 | 22246 | 23586
outlet 41| powerinput (W) 3989 4316 4730 4200 3870 3994 4130 4307 4148 3558 3305 3039
water COP (W/W) 1.56 1.65 2.03 233 263 291 3.28 3.53 415 5.51 6.73 7.76
temperature heating capacity (W) 6180 7002 8291 9627 10102 | 11467 | 13495 | 14139 | 17182 | 19589 | 22103 | 22789
(°C) 45| powerinput (W) 4262 4404 4684 4336 4073 4024 4410 4446 4383 3841 3672 3401
COP (W/W) 145 1.59 1.77 2.22 248 2.85 3.06 3.18 3.92 5.10 6.02 6.70
heating capacity (W) 6036 6922 9324 9451 10002 | 11495 | 13388 | 15011 17095 | 19518 | 21036 | 22068
50| powerinput (W) 4471 4709 5939 4679 4526 4562 4617 4890 4645 4109 4030 3885
COP (W/W) 1.35 147 157 2.02 2.21 2.52 2.90 3.07 3.68 4.75 5.22 5.68
heating capacity (W) 6744 9178 9227 9945 11376 | 13185 | 14875 | 17001 19466 | 20002 | 21312
55| powerinput (W) 5483 6556 4934 4781 4862 4901 5025 4857 4580 4455 4332
COP (W/W) 1.23 1.40 1.87 2.08 234 2.69 2.96 3.50 4.25 4.49 492
heating capacity (W) 9008 9723 11124 | 12920 | 14537 | 16950 | 19402 | 19588 | 20156
60 | powerinput (W) 5237 5012 5056 5087 5173 5060 4851 4697 4509
COP (W/W) 1.72 1.94 2.20 2.54 2.81 3.35 4.00 417 447
EVI DC inverter heat pump Ambient temperature (°C)
ARCTIC 060ZA/(BE) -30 -25 -20 -15 -12 -7 2 7 15 21 30 38
heating capacity (W) 8432 9212 11569 | 12235 | 12588 | 13955 | 15862 | 18427 | 20415 | 22068 | 24326 | 25121
20 | powerinput (W) 3924 4079 4107 3990 3688 3722 3811 3952 3302 2821 2453 2026
& ““"’”’eo‘, COP (W/W) 215 2.26 2.82 3.07 341 3.75 4.16 4.66 6.18 7.82 9.92 12.40
4 ) heating capacity (W) 8092 9002 11439 | 12125 | 12375 | 13903 | 15789 | 18388 | 20202 | 21862 | 24127 | 24688
C;% us| 30 | powerinput (W) 4252 4452 4524 4215 4046 4121 3998 4172 3725 3165 2799 2339
% Amed® COP (W/W) 1.90 2.02 253 2.88 3.06 3.37 3.95 441 5.42 6.91 8.62 10.55
heating capacity (W) 7928 8907 11173 | 12081 12217 | 13898 | 15690 | 18220 | 20052 | 21661 | 24102 | 24322
35| powerinput (W) 4762 5002 5070 4620 4402 4480 4423 4556 4233 3658 3126 2759
CoP (W/W) 1.66 1.78 2.20 261 278 3.10 3.55 4.00 474 5.92 7.71 8.82
heating capacity (W) 7823 8550 10702 | 11822 | 12184 | 13715 | 15611 | 18102 | 19825 | 21465 | 24080 | 24124
outlet 41| powerinput (W) 4985 5180 5307 4852 4694 4715 4777 5370 4811 3896 3589 3125
water COP (W/W) 1.57 1.65 2.02 2.44 2.60 291 3.27 3.37 412 5.51 6.71 2
temperature heating capacity (W) 7628 8766 9705 11600 | 12080 | 13525 | 15421 17044 | 19733 | 21321 | 24002 | 23124
°C) 45 | power input (W) 5212 5499 5579 5160 4896 4342 4923 5413 5066 4102 3956 3445
COP (W/W) 146 1.59 1.74 2.25 247 3.1 3.13 3.15 3.90 5.20 6.07 6.71
heating capacity (W) 7412 8512 10542 | 11352 | 11901 13490 | 15376 | 17960 | 19320 | 21280 | 20861 | 21023
50| powerinput (W) 5465 5796 6610 5782 5656 5160 5399 5983 5284 4522 4033 3712
COP (W/W) 1.36 147 1.59 1.96 210 261 2.85 3.00 3.66 471 5.17 5.66
heating capacity (W) 8058 9178 11220 | 11830 | 13188 | 15120 | 17700 | 19102 | 21121 18812 | 19562
55| powerinput (W) 6485 6556 5940 5936 5643 5905 6072 5466 5021 4218 3989
CoP (W/W) 1.24 1.40 1.89 1.99 2.34 2.56 2.92 3.49 421 4.46 490
heating capacity (W) 11123 | 11642 | 12731 14810 | 17500 | 18872 | 21022 | 18312 | 18601
60 | powerinput (W) 6210 6184 5854 6098 6232 5712 5412 4424 4312
COP (W/W) 1.79 1.88 217 243 2.81 3.30 3.88 414 431




Recommended Circulation Pump (External)

Technical Specifications
UPS26-99FC (240 VACQ):

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".
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Product Dimensions

i mm/inches

Size 035ZA/(BE}
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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

X

7
=
Kaig

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 presentin 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 notinstall 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.

10
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Elevate Heat Pump in Freezing Climate

Drain hole

Outdoor

Arctic Heat Pump

Indoaor

Pressure Guageo Ii—

Shut OFf
Valves

UPS 26-99 -240 VAC
17 with Check Valve

Buffer Tank with
Back up

Air Vent

Arctic Contraller

Basic Layout
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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.
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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.

Air
vent

=mARCTIC::
PUMPS

Heat Pump Inlet
Heat Pump

Heat Pump Circulation Pump

=ARCTIC:
PUMPS

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

Caleffi 5” air vent and Ivar manifold with built in air vent.
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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.

Note on Piping Sizes:

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. With 1” pex you are only good for
around 60ft of pipe then you want to upsize to 1.25” Pex which is good up to around 200ft. 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.

15
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Installation of the Temperature Sensor

Thermowell Po

Temp Sensor

Silica Gel

N B 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 isinserted 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.

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 VAC)
Optional 3-way Valve cable (240 VAC)

16
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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 E Wire size
use
035ZA 17.4 30 Amps 12 AWG
208~240V/1PH/60Hz
050ZA 27.6 40 Amps 8 AWG
060ZA 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)

e Hot Water Tank Sensor

e Back Up Heat Control (dry contact)

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

17
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1+2

3 +4

5+6

Power supply =)

Remove Power
Access Panel

"Backup
Eantro™  wwyaive

N N O

Remove front panel
to access accessory
terminal block

dry contact for back up closed when back up on
3 way valve 240 VAC (2 Amps MAX)
Back up heater 240 VAC (10 Amps MAX)

Ground

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

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

Connect Main &
Pump Power

Remove wiring for
controller & hot
water tank sensor

Hot Water
Tank Sensor
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Wiring diagram

compressor i
Red =8 L ®is s 'E
Jee =& o Cn302 | N
S White CE ESSG' Il
Module board 1
= =3 0 4 |—1 111
L(I-“ /A HE e DDD DDDDDD CnasB=—==r"| sw1
g OB sw2
= == QOO Q O 1 ] CniB="r"[sw3
o 2 (Y - —a S
w L ElS
— L1 ap == |sw5
o Cn32gg——0r4(Sw4
° | g &
- a O aV a0 4D N aD0 A 420
2 S ot e CLRESEOER R LS
= 8 2 & Hhuiduphian
S -
o
Code name annotation Code name annotation [ I
L10 | Four-way valve T1 |Outdoor ambient
L7 Fan T2 Discharge =i
L6 |crankshaft heating T3 Cooling coil
LS Chassis heating T4 Outlet water
L4 EVI Valve TS suction
L1 Unloading valve T6 Inlet water g
17 Water tank
Code name| annotation
T8 Outside coil IBIBIBIED]
Sw1 | A.C. on/off switch roweri Pump PowEROUT |
Sw2 |Low pressure switch Codename | annotation nisanase 115 e | omac-it u un . | s, [ovd]
Sw3 M , L12 note®: Only multi-function machine is equipped with a water tank temperature
kit oueiswiton Water pumg sensor and the three-way valve signal and power output.
Sw4 [High pressure switch EAA Electric heating note®: Only equipped with EVI low temperature type valve, chassis plus tropical,
SW5 | water flow switch S1  [Three-way valve 1 crankshaft and tropical. ) ) .
- note ®: Some models are equipped with unloading valve.
Swé | Emergency switch S2 _ [Three-way valve 2 note®: Some only have two fan, fan is connected in parallel.

See Appendix A for Detailed Wiring Options

specific to the different plumbing layouts
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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 03 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.

Outdoor Rated Disconnect

12" Clearence from Wall

. = . - -
l -i 1§
1 - i Insulated Lines
Level Pad p
, Snow Stand
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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 Arctic 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

l»_l
I A 4

1.

Radiant Floor Heating Radiant Floor Cooling

Example Dual Tank

N
hanoter’ . %y

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:

DVOTVO Z= X

symbol icon instructions ® o ® o & 9 @ @
A R Cool mode icon
B ¥ Heating mode icon
C ‘.IT—.,L Hot water mode icon $ ¥HaRPQoCRre™
D @ defrost mode icon our Juar] w Rror Reco]
E @ Compressor run icon = U“C :C -
F - Fan run icon “\" qur PiB; °
G ® Pump run icon A1 ® 8 MIN e “am” MIN .
H f Auxiliary electrical heating icon FANEL 88:836 11 o
K °C The temperature icon C Ll N QEEJ ;
M h Hours icon *
N MIN Minutes icon Cll_) @ @ @ @
(@] ON] Timing ON icon )
P [OFF| Timing OFf icon l { l l l
Q @ Setthe time icon X W A U T
R B8a:85 Time icon
T © The unit switch
U ) Down button icon
Vv @ Up button icon
w V) Function button icon
X @ Timing button icon
A1 a Lock icon
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Wired Controller Operations

Keyboard Locking / Unlocking Operation
If no buttons are depressed 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 (&) button 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.

* cnea
7 : Setting inlet temp. s - Setting inlet temp.
53 SI‘I SJ Cr
1 inlet tem e e inlet tem
ng:on P ng-nn p.
[ [ A
O ® @@ © e ©C ® ® 0 e
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.

Ea CrR®M E n CReM
17 oo
[ ELI -”L-! Lll.l
033 T

®©® ® ®0 ©cC® 0 0o

Hot water mode Cooling mode Hot water + Cooling mode

23



24

¢ G&aM| |nhot water mode, the temperature on the left side of the wire controller is

53 SB the temperature setting for the hot water tank, and on the right side is the

08:00 actual temperature of the hot water tank.
©C®®0o

. Gham In cooling mode, the temperature on the left side of the wire controller is the

e =rre || temperature setting for the returning water to the heat pump and on the right
o X [

ngnn side is the actual temperature of the returning water.
O ® ® 00
e In hot water & cooling mode, the unit default priority is the hot water mode.
'-.‘q LI 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
uaruy

® ® ® ® ® 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 is controlling only 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.
Al v

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 @ 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

@ 13 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
Cancelling 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

Press @ @

to adjust
the setting
of the hours

to adjust
the setting

Press @ @

to adjust

short press(®

the setting button

gf the hours The turn on timer

< setting is
finished

press
to adjust
the setting

The turn off timer setting is finished the turn on and off timer settings are finished

26



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
ol 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 Al10 Dc motor speed
Al Discharge temperature All High pressure
A2 Coil temperature Al2 Low pressure
A3 Suction temperature Al3 AC input voltage x 100
A4 AC input current Al4 Frequency of compressor operation

27



Maintenance and Repair

Notes
e Keep the unitin 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 unitis 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 pump.

Percent Glycol Concentration Required

Temperature For Freeze Protection For Burst Protection
c F Volume % Volume %
-7 20 18 12
-12 10 29 20
-18 0 k' 24
-23 -10 42 28
-29 20 46 30
-34 30 50 33
-40 -40 54 35
46 -50 51 3%
-51 80 60 a7

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
EO5 Outdoor coil temp. sensor protection | Check if the sensor is disconnected or short-circuited
EQ09 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 communication error 2. Check if the main board of indoor unit is matched with the
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 gﬁlg;’;mp 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 loon 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
Operation pressure difference _—
FF protection Contact the distributor
rol IPM quule high temperature Contact the distributor
protection
ro2 Compressor abnormal start Contact the distributor
ro6 Compressor phase current protection | Contact the distributor
r1o AC high/low voltage protection Contact the distributor
ril DC-link high/low voltage protection Contact the distributor
ri3 IPM module error Contact the distributor
r20 Compressor protection Contact the distributor
PO1 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
P02 Hiah pressure protection 2.Check if the fan blades are too dirty that influence the heat
gnp P 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 . o . .
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
. . , , Check if the fan blades are too dirty that influence the heat
P27 High cooling coil temp. protection L
exchange efficiency of the heat exchanger
P30 Coolmg 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
Ambient temperature too hiah or too 1. Check if the current ambient temperature is out of the units
PC P 9 working ambient temperature range

low

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

Controller Board

MAFPO60A
ModetHPIas000 M Re: - = '
vovuomuu”” ) |
TR U1-0x687240 k [

SPD209531121711093025

PT———

4 < r
ZEND PEND g

8ZND6INDS
DEND

[main board power input]

ACN EARTH ACL

T p
i I o—n iuo iLQ iLB iu ILB iLE iu iLS i L1
electric RLY1
heating
==
EVI electronlc main circuit electronlc

E aneA A3
e Eam

exnansmn valv expansion valve %E glﬂ
RLY12
l—— CN13 CN12 CNT1 [dial switch ]|
[EE parameter writting port| m%ﬁ gl:l

E===] [E===]cNTs S
‘maln antrolcpr:ggram‘# “ m% %EI
(BERA]

[====]
o BB

CMN16  CN17  CN10 CNZCNZd-
[F===] [====] [===] |----| s s s Es ==

CN7. CN8, CN9, CN10: spare  CN20: ambient temp. CMN27: water tank temp
CN31: mode switch CN21: coil temp. CN28, CN29, CN30: spare
CHN32: high voltage switch CM22: discharge temp.

CMN33: low veltage switch CHM23: sunction temp. CN16: wired controller
CN34: water flow switch CN24: cooling coil temp. CNA17: Modbus available
CHMN35: A.C. online switch CN25: water inlet temp. CN5: computer monitor
CM36: emergency switch CMN26: water outlet temp. CMN6: drive board
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HBX ECO-0550 to turn on/off heat pump and reversing valve. Close contact is on, open
Back Up contact is off. Consult dealer to use these advanced features. Requires Dip Switch
EcoULTRA Setting to be adjusted and CN31 requires controller to be unplugged
(Dry Contact)
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Wiring Diagram Single Tank - Basic

Heat Pump '
L1/W L2/R Boiler
A A Pump

Heat Pump Wiring

@ ®© & Basic — Single Tank

Boiler
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Electric Boiler 120 VAC-1"
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Controler
Tanks Sensor
Controller wARCTIC::.
<«
UPS 26-99 -240 VAC
v Arctic Hybrid
Buffer Tank

Line Rating

Ennch cHEAT
PUMPS

1
120 VAC

Optional Axion

Auto Glycol Feeder

33



Wiring Diagram Single Tank - HBX

2 Heat Pump System With Backup
Application Example

| ‘ I Hot Tank
e > 5 ! Sensor

‘;l% .

| ——— iy — Jﬂ
(o - r— 1 = ]

Heat Pump 1

. |

1 | cold Tank
 eu— — gy | Sensor
*lﬂ
|

Overview
Introducing the simplest, most intuitive control available to the geothermal industry: the ECO-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 natifications.
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Wiring Diagram Dual Tank - Basic

Thermo2000
Wiring

Basic — Dual Tank

Heat Pump Wiring
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Wiring Diagram Dual Tank - HBX
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Intelligent Defrost

By default, the arctic 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 Arctic 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.

oo oo

e. System isin 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

Arctic 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 Arctic Heat Pump as the load could blow the main fuse on the
board.

When the Arctic 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 Arctic 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.

Back Up Terminal on Heat Pump Back Up Terminals on Boiler

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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ALTSOURCE INSTALLED WITH AIR-TO-WATER HEAT PUMP
Lagend AUTOMATIC TRANSFER MODE

ALTSOURCE

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 Arctic Heat Pumps. These Boilers can be configured with 3 Kw to 36 Kw
back up electric power sources.

ULTRA BOILER INSTALLED WITH AIR-TO-WATER HEAT PUMP

Lagand AUTOMATIC TRANSFER MODE

- ouwsoorsenser ) Auomatc ar vt

@ Curutating pump » . Expansion tark

') Room mermastat é:': S mpan

P Pressure and temperatiry : ) Pressure regulstor
Y Indcalor 43! Pressure refef vave v

A~ Drainvave g Unin @ :’::wom S

ES Service vave

.............................................

L Y

N

Alr-to-water heat pump

BUFFER TANK

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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Thermo2000
Wiring

S1
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E2
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For External Boiler
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| L1
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Back Up Heating

Arctic Heat Pump
Front terminals |
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HBX Advanced Back Up ECO-0600

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

on the Boiler.

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 Arctic 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.
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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.

HBX
e Control Systems hc. a— —
e EEEEEE X ECO-0600 Seothermal Control
SR—— R, . —'—-—~.&\\V.ersson 1.0.0
\\
BACKUP SETUP = \
Backup Time - This setting will be set for the minimum :
lag time betwesen heat pump stages and the backup
boiler. This is a time deloy between the heot pump
Backup Time OFF stages and the backup boiler. Even if the differential

has been exceedead this time must elapse before that
stage can come on.

Backup Temp OFF (OFF/im to 240m) Default: OFF

Backup Temp - Set this temperature to the desired
Backup Diff OFF outdoor temperature that will allow the backup to
come on. When the outdoor temperature resides
above this value, the backup will not be allowed to
Backup Only Outdoor OFF ¢come on. Only when the Outdcor Temperature falls
below this value can the backup come on. This will
turn on the Backup for a Hot Tank or CHW call.

Backup Only Tank OFF (OFF/2°F to 100°F) Defoult: OFF

Backup Diff - This setfing can be used with the
backup temperature and backup time or on its own
to bring the backup on. This sefting s used fo set a
differential on the tank at which you would like the
backup to come on. This setting will overide the
backup temperature and backup fime settings.

|eg. Toank temperature of 115°F and a backup
differential of 10°F. The backup koiler will come on at
105°F providing all of the heat pumps are already on.)

(OFF/2°F to 100°F) Default: OFF

Backup Only Outdoor - This option allows you fo set

a temperature at which the backup will run ot all
times in favour of the heat pumps, the heat pumps will
nct run until the cutside temperature rises above this
setfing. This will turn on the Backup for a Hot Tank or
DHW call.

Backup Only Tank - Set this to the maximum fank
temperature for the heat pumps to run at. Once this
femperaiure has been exceeded, only the backup
will heat the tank to the farget temperature. To
function properly, this temperature should be set
lower than the hot tank target temperature. The tank
temperature will be based on the Hot Tank during o
heat call and the DHW during a DHW caill.
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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 %" 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

Domestic Water Side (Secondary Circuit)
Pressure Drop VS Domestic Water Flow rate
TURBOMAX Indirect Hot Water Heater

J |
TURBOMAX | | TURBOMAX H'URBOMAX] BREOT
238&33 34824844 458865 109
| Y 2 T
‘ 14 / / // / |
- 12 / / : EcoULTRA /
10

|

PRESSURE DROP INP.S.|
o

) 4

20 26 30
DOMESTIC WATER FLOW RATE IN U.S. GALLONS PER MINUTE

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 Arctic 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 Arctic 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.

& Wiring Diagram
| L1 (HOT) Thesmaostat Black r
' D | ﬂ =
| T | il | PR
(NC) A _rj ﬁ L_ B (NO) L Black == End Switch
L § [
AB Red Red
3-way valve with normally closed actuator Yy
(Note: 3-way uses only normally closed actuator) To relay, boiler contacts
(TT) or DDC system

46



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 %4” (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.

HBX ECO-0600 wiring Dual
Heat Pump

Outdoor
Sensor

Heat Pump

L1/W L2/R ’ Boiler
A A Pump

Gleoée]

Boiler

1234/586/7 8 9 10 (1112 [1314

o 2| a|s]s]e]a

Cn31 Reversing
Valve HP1 & HP2

Electric Boiler
Back Up

»

GARCTIC ‘

3
Arctic Heat/Chill
Buffer Tank

Line Rating

Voltage 120-240

Low Voltage 24 VAC<
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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.

HBX

e [0ntro| Systems Inc.

e — ) -
L HEX ECO-060D Geothermal Control

S — . Jersion 1,00
—,

HEAT PUMP SETUP \\\
Number of Stages — This setting will allow you to selec

the number of heat pump stages that are attached to

Number of Stages 2 e b
lf Backup is being used, you can only have a
Stage ON Lagtime Omin Maximum of 3 stages.
If Backup is being used with 4 stages of heat pumps
then Pump Output 1 will be used for the Backup
Stage OFF Lagtime 0sec (] to4) Defauli: 1
: Stage ON Lagtime — When the heat pump is set for
Rotate Time O hrs  more than 1 stage, this setting will be set for the
minimum lagtime between heat pump stages. This is
a time delay between stages. Even if the differential
Rotate Cycles 0 haos been exceeded this time must elapse before that
stage can come on.
(1-240 Min)
Off Staging OFF

Stage Off Lagtime — This feature is used to set how you
would like to stage the heat pumps off When the heat
pump is set for more than 1 stage, this setting will be
set for the minimum OFF lagtime between heat pump
stages

Rotate Time - Rotate Time The fime of rotation
between heat pumps. This setting is in hours of run
time. This means that the heat pumps are going to
rotate when the first heat pump exceeds the second
by the rotate time.

(OFF/1H to 240H) Default: OFF

Rotate Cycles —Set the number of cycles at which
you would like to rotate the heat pumps. One cycle is
descrbed as the heat pump going on and then off.

(OFF/1 to 240) Default: OFF

Off Staging — This feature is used to set how you
would like to stage the heat pumps off. If set to OFF
the heat pumps will stage off normally based off of
tank temperature and differential settings or STAGE
OFF Lagtime settings. If set to ON the heat pumps
will all stage off at the same time, based off of tank
temperature and differential settings.
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Wiring Cn31 in series for Dual Heat Pumps

Heat Pump Reversing Valve Wiring Detail

Staging Output

ALIE3
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ECO-0600
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wores | 111 =

ACN EARTH A [y

Ry

O 69 (3 59 69 69 59
ORI QNI ODSCNZ TONSCNSO

CNIG CN17 CNI0 ON6 CNDOCNZZ CNSONOBI08

[wnns] [enne] (enel fewes] G G Gw e e

FFEFFEFFPEE |
DDDDDDDDQQ

i

o (S5 o

(ewss) [eesa)CNTE

O
N =

il
9 10| 1112 |[1314]| [15 16 17
Aux 1 Aux 2 VR::e PO1V2»IOER L
1| 1 2| 2 3‘ 3 L N ‘GR
Lo g L8 7 Lo LS K 3 2 8}
—  FEFFEFEEE]
| U000000000
88 8
| W e T -
l am am om o
ese) eeea)CNIE 32%.3—:
ol e833
2z
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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.

N | S ) - |

TWO-PIPE REVERSE RETURN

http://highperformancehvac.com

T

Two Pipe Reverse Return Hydronic Loop

Reverse Return

Quick Setter Flow Piping

Balancer

Heating and Cooling - BASIC
The Arctic 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 Arctic 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.
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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

7

“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

HYDRONICS OUTDOOR RESET CONCEPT

FULL RESET OF WATER TEMPERATUR vs. OUTDOOR TEMPERATURE

154 68
O
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s 140 60 =
m
E 132 56 O
< ‘/ 1.5 m
e 126 52 / =z
o 7 -,
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E 111 44 ~ i
- o o
o 104 40 23 AL
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= 97 36 ®)
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= 90 32 > z
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ECO-0600 Heating Cooling Reset

EC0-0B00

To use the advanced heating and cooling feature of the ECO-0600 you must
connect the CN31 terminal to terminals 13 & 14 on the ECO-0600 using #18
gauge 2-wire and the supplied optional terminal pig tail (NOTE by default
there is no wire plugged into CN31). The optional pig tail is a separate part
that will now be plugged into the Arctic Heat Pump board. When in cooling
mode the controller will be closed and CN31 will have a close contact signal.
This will cause it to switch to cooling mode. When the controller is open,
CN31 will be open and switch to heating mode.

Note: To initialize the Cn31 connection and have the
heat pumps mode controlled externally you need to turn
on power to the heat pump with the wired controller
unplugged. Once you complete this operation the heat
pump will forever look to Cn31 for its mode even after a
power outage. To cancel the Cn31 connection you need
to change advanced parameter 43 from 5-4. This will

allow you to now change the mode of the heat pump manually. If you want to
re-initialize the Cn31 connection after canceling you will first need to set
parameter 43 back to 5 and will then need to power down the heat pump and
re-energize it with the wired controller unplugged.

Mod Staging Demand Sensor Sensor
Output Inputs Inputs Inputs
(DO NOT CONNECT HERE)

1|2 3‘4 1‘2‘¢ 3‘4‘J,

7 8|9 10[|11 12 13| |14 15 16
I N E—

Class 2 Circuits

ECO-0600 GEOTHERMAL CONTROL
Class 2 Circuits
Staging Output SA SA SA ECO-0600
 F Input Power
L] = &
I

9 10 1112 (1314 |15 16 17

| e | | o || oy

1 1 2|2 3‘ 3 L ‘ N ‘GR

Optional

2 wire pig tail
for CN31
—’
CN31

Arctic Heat Pump
Main Board

To program multiple heat pumps, refer to the ECO-0600 manual to access the advanced programming.
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To program heating and cooling reset, refer to the ECO-0600 manual to access the advanced programming.

HBX

e [ortrol Systems Inc.

HEX ECO-0600 Beothermal Control

R — e e Jersion 100D
TANK SETUP T
HOT TANK SETUP WITH OUTDOOR RESET \
WWSD - This setfing is used to set the temperature in
WWSD 70° which the ECO-0600 will go into WWSD. If the system

rises above this temperature, the system will be shut
off. In WWSD the heat pumps and backup boiler will
shut off.

Rl 12" (OFF/34°F to 180°F) Default: 65

Differential 8° Outdoor Reset (Design) — This is used in the cutdoor
reset design calculation. This option should be set to
reflect your specific city or region. This option needs to

Max Tank Temp 150° be set OFF if you are not using outdoor reset.

*With this option enabled, the Tank Temperature

setting will be replaced by Min Tank and Max Tank
Min Tank Temp 140° Temperature settings.

{OFF/-40°F to 127°F) Default: OFF

Differential — Set this temperature to be the desired
hot tank differential.

*A differential of 4°F will allow for 2 degrees above
and/or 2 degrees below the desired temperature
before a demand is present.

(2°F to 100°F) Default: 6°F

Min Tank Temp - This setting is the bottom of the
heat curve. The target will hit this temperature as the
Outdoor Temperature approaches the WWSD.

(35°F to 200°F) Default: 80°F

Max Tank Temp - This setting is the top of the heat
curve. The target will hit this temperature as the
Ovutdoor Temperature approaches the Design
Outdoor Temperature.

(35°F to 200°F) Default: 115°F

HBX

e [0ntrol Systems Inc.

————— " HBX ECO-D600 Geothermal Control

R E— T N
e
TANK SETUP "\
COLD TANK SETUP WITH OUTDOOR RESET
CWSD - This setting is used to set the temperature in
CWSD 70° which the ECO-0600 will go into CWSD. If the system
goes below this temperature, the system will be shut
off. In CWSD the heat pumps will shut off.
Oiitiloor Raset 120 (OFF/32°F to 119°F) Default: 75°F
Outdoor Reset (Design) — This is used in the outdoor
Differential o reset design calculation. This option should be set to
) 8 reflect your specific city or region. This option needs fo
setup as OFF if you are not using outdoor reset.
. With this option enabled, the Tank Temperature
MaxTank Temg 150 setting will be replaced by Min Tank and Max Tank
Temperature settings.
Min Tank Temp 140° (OFF/Q°F to 119°F) Default: OFF

Differential —Set this temperature to be the desired
cold tank differential. A differential of 4°F will allow for
2 degrees above and/or 2 degrees below the desired
temperature before a demand is present.

{2°F to 100°F) Defauli: 8°F

Min Tank Temp - This setting is the bottom of the
cooling curve. The target will hit this temperature as
the outdoor temperature approaches the Outdoor
Design Temperature.

(30°F to 200°F) Default: 45°F

Max Tank Temp - This setting is the top of the cooling
curve. The target will hit this temperature as the
Outdoor Temperature approaches the CWSD.

(30°F to 200°F) Default: 60°F
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Warranty

Arctic 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.

Arctic 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
sales@arcticheatpumps.com 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
Arctic Heat Pump. Customers assume responsibility for subsequent damage
that may occur as a result of a warranty failure. Arctic 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 Arctic Heat Pumps. Other products manufactured by
companies other than Arctic 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
sales@arcticheatpumps.com.

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

54


mailto:sales@arcticheatpumps.com
mailto:sales@arcticheatpumps.com

