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LOOK FOR GREY TEXT BOXES LIKE THIS ONE THROUGHOUT MANUAL FOR
A2L-SPECIFIC WARNINGS /INSTRUCTIONS

A2L refrigerant: mildly flammable.

Installation and service work should only be performed by properly certified
technicians with A2L-specific training. See also Service Procedures chapter.

Refrigerant does NOT have an odour so is only detectable with suitable field
instruments.

Do NOT pierce or burn. Do NOT use flame to defrost or clean. Check for pres-
ence of refrigerant using a detector before initiating any service work, especially
work involving torches.

Unit equipped with electrically powered A2L leak detection system, so must be
electrically powered at all times (other than during temporary outages or instal-
lation / service).

Installation of a unit with A2L refrigerant may require calculations involving the
size of the mechanical room and/or rooms served by the unit. These calcula-
tions may affect installation procedures used and ventilation provided, and
should be fully understood and considered to ensure code compliance.

GENERAL SAFETY PRECAUTIONS

>PB DB P

To avoid electric shock, which can cause serious injury or death, ensure all ac-
cess panels are in place and properly secured before applying power to the unit.
Before performing service or maintenance on the heat pump system, ensure all
power sources are DISCONNECTED.

Safety glasses and work gloves should be worn at all times whenever a heat
pump is serviced. A fire extinguisher and proper ventilation should be present
whenever brazing is performed.

Venting refrigerant to atmosphere is illegal. A proper refrigerant recovery sys-
tem must be employed whenever repairs require removal of refrigerant from the
heat pump.

This appliance is not intended for intervention by persons with reduced physical,
sensory, or mental capabilities or lack of experience and knowledge, unless suit-
ably supervised. Children should be prevented from playing with appliance.
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Model Nomenclature
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TF—65—HSCW—X—1T—CC—SDERF—xx

Series: T

TF = liquid to air (heat/cool) &
liquid to water (heat)

Nominal Size:
45 = 030 compressor
55 = 040 compressor
65 = 051 compressor
75 = 060 compressor

Functions:

H = Heating
SC = Simultaneous Cooling

W = desuperheater for domestic hot Water

Refrigerant:
X = R454b [A2L]

Voltage Code:
1 =208/230-1-60

T

—

2 =208-3-60
4 = 460-3-60
Compressor:

S = 1 stage scroll
T = 2 stage scroll

Revision:
01, 02 etc.

Fan Outlet Orientation:
F = field configurable
(top or side)

Fan Return Orientation:
L = left return
R = right return

Fan Motor:
E = ECM (constant airflow)

Fan Type:
D = direct drive

Air Coil:
S = standard (non-coated)
K = e-coated

Indoor Loop Exchanger:

C = Copper coaxial cail

Y = CuNi coaxial coil & piping
Z = CuNi coaxial coil only

Outdoor Loop Exchanger:
C = Copper coaxial call

Y = CuNi coaxial coil & piping
Z = CuNi coaxial coil only

APPLICATION/AVAILABILITY TABLE

AIR COIL/
MODEL MODEL REFRIGER- OUTDOOR | INDOOR AIR AIR
semies | Msize- | FuncTion | REFEISER- | vorTaGE | comPREssOR | OUZ00 co | Brower: |2 1 o vier | REVISIONS
AIR RETURN
gg 1 c c .
TF HSCW X 2 T Y Y SDE F | o1
65 4 Z Z R
75

This manual applies only to the models and revisions listed in this table.

Maritime Geothermal Ltd. has a continuous improvement policy and reserves the right to modify specification

data at any time without prior notice .
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General Overview

The Nordic TF-series, a unique product with a more than
25-year history of reliable operation, is a package water source
heat pump that can heat or cool via a ducted forced air system,
as well as heat water for hydronic applications like in-floor heat-
ing. Itis the ground-source or geothermal version of the air
source Nordic ATF-series.

Being a water source, ‘geoexchange’, or ‘geothermal’ heat
pump, the TF-series does require either a closed ground loop
or open loop water well for a heat source/sink. New in 2025,
the R454b TF-series is also capable of simultaneous air cool-
ing and hydronic heating, bypassing the ground loop.

The ducted air heating and cooling functions are controlled
by a standard 3H/2C 24V room thermostat. The duct system
can be zoned, but only to limited extent (see Wiring and Duct-
work chapters).

Hydronic heating, which is easily zoned, is controlled by
an internal routine that maintains the buffer tank temperature
without external sensors. BACnet or an external aquastat can
also be used.

In additional to the main hydronic water heating function, a
double-wall desuperheater pre-heats domestic hot water (DHW)
with ~5% of the heat pump’s capacity. This function is only ac-
tive when the heat pump is running for space heating or cooling
purposes, but can be expected to provide all of the household’s
DHW heating during peak heating season.

The indoor and outdoor loop hydronic heat exchangers are
heavy duty coaxial copper / steel models with optional CuNi
available. Modulation is achieved through the use of 2-stage
compressors, for closer load matching and to reduce cycling.
Electronic Expansion Valves (EEV’s) are standard, for precise
superheat and system optimization. The Nordic GEN2 pro-
grammable control board has many advanced features like lap-
top connectivity via the free PC App software, data logging &
graphing, and real time readout from electronic temperature &
pressure sensors. A constant airflow electronically commutated
(ECM) blower motor with adjustable airflow is standard. The
cabinet is powder coated galvanized sheet metal.

1. Air Heating

The heat pump heats warm air in a duct system when heat
is called for by the air thermostat. Heat is always extracted
from the outdoor loop.

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

2. Hydronic (Water) Heating

The heat pump heats water in a buffer tank to a user-
adjustable setpoint temperature. The buffer tank maintains con-
trol over the water temperature and avoids mismatches between
the heat pump’s output and the heat load. An internal sampling
routine and built-in temperature sensors determine when the
buffer tank temperature has fallen below the user-adjustable
setpoint and hydronic heating is required.

Heat is extracted from the outdoor loop, unless there is
also a call for air cooling. In this case, heat is extracted from the
indoor air to achieve simultaneous heating/cooling, effectively
doubling the COP (efficiency).

Zones may be in-floor heating or other hydronic devices
suitable for water temperatures less than 120°F (49°C). When a
zone requires heat, its zone thermostat calls for a zone circula-
tor pump or zone valve to activate, so that hot water from the
buffer tank is sent to the zone requiring heat. Note that there is
no direct connection between the zone thermostat and the heat
pump, the functions of each being separated by the buffer tank.

3. Air Cooling

The heat pump cools air through the duct system when air
conditioning is called for by the ducted air thermostat.

Heat is rejected to the outdoor loop, unless there is also a
call for hydronic heating. In this case, heat is rejected to the
hydronic buffer tank to achieve simultaneous heating/cooling,
effectively doubling the COP (efficiency).

1-May-2025
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Priority Selection

The heat pump’s heating function can be set to air or hy-
dronic priority. Units are shipped set up for air priority. This is
normally a good setting, since unwanted changes in the house-
hold air temperature normally occur sooner if there is a lag in
the ducted air system than if there is a drop in the hydronic wa-
ter temperature.

tStage 2 Auto’ Feature

Whenever there is a stage 1 demand from both the air
thermostat and hydronic heating, the unit steps up to stage 2
of the priority mode in order to satisfy the priority demand quick-
ly and get to the non-priority mode. If this functionality was not
present, the unit could run in stage 1 of the priority mode (at
reduced 67% compressor capacity) for a long time with a ‘call
waiting’, allowing the overall supply of heat to the building to fall
behind the load. (This feature can be turned on and off in the
PC App’s Tools-->Configuration window.)

AIR PRIORITY:

If there is a call for:

e both stage 1 air heat/cool and stage 1 hydronic heat
e both stage 2 air heat/cool and stage 1 hydronic heat
e both stage 1 air heat/cool and stage 2 hydronic heat
e both stage 2 air heat/cool and stage 2 hydronic heat

The unit operates in air heating/cooling mode in stage 2.

HYDRONIC PRIORITY:

If there is a call for:

e both stage 1 air heat/cool and stage 1 hydronic heat
e both stage 2 air heat/cool and stage 1 hydronic heat
o both stage 1 air heat/cool and stage 2 hydronic heat
e  both stage 2 air heat/cool and stage 2 hydronic heat

The unit operates in hydronic heating mode in stage 2.

Simultaneous Heating/Cooling

As mentioned previously: when there are simultaneous air
cooling and hydronic heating demands, no heat will be ex-
changed with the closed ground loop or open loop water.

Instead, heat will be extracted from the ducted air system
and sent into the hydronic buffer tank, effectively doubling the
COP (efficiency).

Auxiliary Air Heat

While TF is operating in any mode, auxiliary heat (normally
an electric plenum heater) will also be engaged if the air temper-
ature drops below the air heat auxiliary (stage 3) setpoint as
called for by the ducted air thermostat. Although a plenum heat-
er is not required for geothermal heat pumps that are sized to
100% of the coldest day heat load, it is a good idea to have one
installed.

The first function of the plenum heater is to act as an auxil-
iary heat source for the ducted air system. It will provide addi-
tional air heating on the coldest days, should the geothermal
heat pump be sized to less than 100% of the heat load
(intentionally or not).

The second function of the plenum heater is to provide
emergency heat should a problem occur that causes the heat
pump to be locked out on a safety control. The control board’s
emergency heat circuitry allows the thermostat to call for backup
heat even if the heat pump is locked out on an alarm or the con-
trol board is not operational.

Search for any topic: | CTRL +| F

Electric plenum heaters are available as accessories. See
the Sizing, Wiring, and Ductwork sections. These heaters are
normally installed inside the TF unit, unless the fan is installed in
the side discharge position, in which case it is installed the air
discharge ductwork outside the heat pump.

Auxiliary Hydronic Heat

If the heating system is fully backed up through the ducted
air system, hydronic backup heat may not be required. If re-
quired, the easiest way to provide hydronic backup is with elec-
tric elements in the buffer tank. Buffer tanks with larger ele-
ments certified for space heating use are available as factory
accessories. Other tanks/elements or other types of devices
may be used.

Hydronic backup heat is controlled as stage 3 by the inter-
nal buffer tank temperature sampling routine mentioned previ-
ously, through a 24VAC signal or dry contacts to the external
device. See details in following sections.

Factory Options

Looking at the front of the heat pump (the side where pip-
ing connections and electrical box are), the unit can be ordered
as a left or right hand air return from the factory. This must be
specified at time of order as the physical construction of the two
configurations is different.

| Right Return

| Left Return |

Air Outlet Orientation

The unit can be changed from top to side air discharge in
the field, so no factory specification is required. See Installa-
tion Basics section.
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TF-Series Sizing
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Heat Pump Sizing

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

TABLE 1 - Heat Pump Size vs. Heated Area
for a Ground Loop System
Model ft? m?
45 1400 130
55 2000 185
65 2600 240
75 3100 290

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

TABLE 2 - Heat Pump Size vs. Heated Area
for an Open Loop System
Model ft? m?
45 1800 165
55 2500 230
65 3200 295
75 3800 355

THE TABLES ABOVE ARE FOR INFORMATION ONLY.
THEY SHOULD NOT BE USED TO SELECT A UNIT SIZE.
They simply show on average what size unit is required for a
typical two-level home (main level and below grade basement)
with R-20 walls, R-40 ceiling and average size and number of
windows. The Heated Area is the area of the main level. The
tables account for a basement the same size as the heated ar-
ea.

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

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

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

Closed ground loops are normally designed to reach a
minimum temperature of just below freezing at the end of the

heating season, in order to take advantage of the latent heat of
groundwater (at least in northern climates). Hence, the Stand-
ard Capacity Ratings for Ground Loop Heating should apply in
all northern climates.

The Standard Capacity Ratings for Ground Water (open
loop) heat pumps assume a well water temperature of 50F
(10C). If the groundwater is not close to this temperature, it will
be necessary to consult the more detailed performance tables
later in the section for heat pump output at a different ELT.

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

Note that the ‘triple function’ nature of the heat pump has
no effect on sizing procedure; it should still be sized for the total
load according to the above procedure.

Plenum Heater Sizing

Plenum heaters are available as factory accessories in 5,
7,10, 15 and 20kW sizes. For full backup, choose a size that
covers 100% of the coldest day heat load, according to the heat
loss analysis mentioned in the last section. If that is not availa-
ble, use the following recommendation:

TABLE 3 - Plenum Heater Sizing

Plenum Heater Size (kW)
Model
Recommended Internally Possible
45 10 5,7,10
55 10 5,7,10, 15, 20
65 15 5,7,10, 15,20
75 20 5,7,10, 15,20

Two styles of plenum heater are available; the first is for
internal installation (inside the unit). Note limit for size 45 in
above table.

The second has a wider element profile for installation
outside the unit, in the ductwork. If field-installing the fan in the
convertible side discharge position, this type of plenum heater
should be used.
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Installation Basics
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A2L-SPECIFIC WARNING / INSTRUCTION

The heat pump uses R454b, an A2L refrigerant
which is a classification meaning “slightly flamma-
ble”.

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

It is highly recommended that a mechanical con-
sulting engineer be involved in any project in-
volving A2L refrigerating units, whether for new
installation or replacement of non-A2L units. This
is because the mechanical room requirements
can be onerous and also difficult to decipher for
the layperson.

The heat pump can be considered an “enhanced
tightness refrigerating system” with refrigerant
charge m; < m. < m, for the purposes of UL/CSA
60335-2-40, clause GG.10.

A2L heat pumps like these with refrigerant charge
>m, (as defined by UL/CSA 60335-2-40) are
equipped with a refrigerant detector. In case re-
frigerant is detected inside the enclosure, the heat
pump will shut down and display a permanent
alarm as well as activate a 24VAC control board
output. This output signal can be used to activate
external fans or alarms when such action is re-
quired by codes.

Unpacking the Unit

When the heat pump reaches its destination it should be
unpacked to determine if any damage has occurred during
shipment. Any visible damage should be noted on the carrier's
freight bill and a suitable claim filed at once.

Unit Placement

Ducted or forced air heat pumps should be centrally located
in the home with respect to the conditioned space. A heating
system cannot be expected to produce an even temperature
throughout the building when it is located at one end of the
structure and the heated or cooled air is transmitted with
uninsulated metal ductwork.

If possible the front access panel and side access panel
opposite the air return should remain clear of obstruction for a
distance of 2 ft (0.7 m) to facilitate servicing and general
maintenance. No access is required on the back side. Ensure
unit is level to eliminate possible condensate draining issues.

The heat pump comes equipped with an air filter rack which
can be installed with the removable end (where the filter is in-
serted) on either side to facilitate changing the filter. Be careful
not to run piping in front of the filter rack access cover, since
access is required in order to change the air filter.

Floor mounted units should be placed on an anti-vibration
pad, available as an accessory, or a piece of 2" styrofoam.

Air Return
Orientation

The heat pump can be or-
dered as left or right return

from the factory. This must
be specified at time of order
as the physical construction
of the two configurations is
different.

LEFT RETURN

Air Outlet Orientation

The unit has a field configurable blower position, resulting
in top or side air discharge. lts default location from the factory
is in the top of the unit, providing a “ninety” in the airflow. It can
easily be placed in the side of the unit for straight through air-
flow. Note that if this is done, plenum heater will need to be
placed in ductwork outside unit.

RIGHT RETURN

To switch the location of the fan outlet:

1. Turn the power of to the unit.

2. Remove the screw that holds the side access panel in
place and remove the access panel by pulling up on
the handle and then outward from the bottom.

3. Disconnect the two wire harnesses and ground wire

from the fan motor.

Repeat step 2 for the access panel with the fan

mounted in it. Set the assembly on the floor.

Disconnect the plenum heater extension from the fan

housing and from the access panel.

Mount the fan housing directly to the access panel.

Install the fan/panel in the new location and secure

with the screw.

Reconnect both harnesses and ground wire.

Install the remaining access panel and secure with the

remaining screw.

N g o~

© x

BLOWER IN BLOWER IN
TOP DISCHARGE SIDE DISCHARGE
POSITION (DEFAULT) POSITION
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Sample Bill of Materials -
Ground Loop Installations

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

FROM MARITIME GEOTHERMAL

» TF SERIES HEAT PUMP (L OR R RETURN)
* PLENUM HEATER __kW

* BUFFER TANK, WITH __ kW ELEMENTS

* THERMOSTAT (WIFI OR STD)

» P/T PORTS AND HOSE ADAPTERS (2)
*10R 2 PUMP PACK

* PIPE ADAPTERS FOR PUMP PACK

OPTIONAL FROM MARITIME GEOTHERMAL
+ ANTI-VIBRATION PAD FOR UNDER UNIT

» SOUND JACKET

» SECURE START

+« ELECTROSTATIC FILTER

DUCTWORK

* OUTLET PLENUM ADAPTER W/ FLEXIBLE COLLAR
* RETURN AIR ADAPTER W/ FLEXIBLE COLLAR

* FIBREGLASS INSULATION (FOR NOISE, IF REQ'D)
* TRUNK DUCT W/ JOINERS (IF NOT EXISTING)

+ 6” ROUND DUCT W/ADAPTERS (IF NOT EXISTING)
* ALUMINUM TAPE

* SHEET METAL SCREWS

HYDRONIC ZONES

* CIRCULATOR PUMP: HEAT PUMP TO TANK
+ ZONES CIRCULATOR PUMP(S)

+ ZONE TRANSFORMER & CIRC CONTACTOR
+ ZONE VALVES (IF NOT INDIVIDUAL PUMPS)
* IN-FLOOR PIPING

+ ZONE THERMOSTATS

+ ZONE SUPPLY & RETURN HEADERS

* PIPE, FITTINGS, TAPS, BALL VALVES

* EXPANSION TANK

DHW
- PREHEAT TANK, 40 OR 60 GAL

- %" COPPER PIPE

- %" FITTINGS, BALL VALVES, BOILER DRAINS, CV

GROUND LOOP

* %" PE PIPE

* 1-1/4” PE PIPE

* PE PIPE FITTINGS

* 1" CLEAR / PVC SPA HOSE (HEAT PUMP - PUMP PACK)
* HYDRAULIC HOSE CLAMPS

* ANTIFREEZE: METHANOL OR PROP. GLYCOL

ELECTRICAL

+ HEAT PUMP SERVICE WIRE: 6-3 OR 8-3

+« PLENUM HEATER SERVICE WIRE

*« BUFFER TANK ELEMENT SERVICE WIRE (IF REQ’D)
*« HEAT PUMP BREAKER

* PLENUM HEATER / TANK ELEMENT BREAKER
* THERMOSTAT WIRE 18-8

* THERMOSTAT WIRE 18-4 (AQUASTAT)

* THERMOSTAT WIRE 18-2 (PLENUM HEATER)
* FORK TERMINALS FOR TSTAT WIRE

+ CONDENSATE PUMP & HOSE (IF REQUIRED)

+ 2" STYROFOAM INSUL. (IF PAD NOT PURCHASED)
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Sample Bill of Materials -
Open Loop Installations

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

FROM MARITIME GEOTHERMAL

* TF SERIES HEAT PUMP (L OR R RETURN)
* PLENUM HEATER __kW

*« BUFFER TANK, WITH __kW ELEMENTS

* THERMOSTAT (WIFI OR STD)

* P/T PORTS AND HOSE ADAPTERS (2)

* DOLE VALVE

* MOTORIZED WATER VALVE

OPTIONAL FROM MARITIME GEOTHERMAL
* ANTI-VIBRATION PAD FOR UNDER UNIT

» SOUND JACKET

* SECURE START

*« ELECTROSTATIC FILTER

DUCTWORK

* OUTLET PLENUM ADAPTER W/ FLEXIBLE COLLAR
* RETURN AIR ADAPTER W/ FLEXIBLE COLLAR

* FIBREGLASS INSULATION (FOR NOISE, IF REQ'D)
* TRUNK DUCT W/ JOINERS (IF NOT EXISTING)

« 6” ROUND DUCT W/ ADAPTERS (IF NOT EXISTING)
* ALUMINUM TAPE

* SHEET METAL SCREWS

HYDRONIC ZONES

* CIRCULATOR PUMP: HEAT PUMP TO TANK
+ ZONES CIRCULATOR PUMPS(S)

+ ZONE TRANSFORMER & CIRC CONTACTOR
* ZONE VALVES (IF NOT INDIVIDUAL PUMPS)
* IN-FLOOR PIPING

+ ZONE THERMOSTATS

+ ZONE SUPPLY & RETURN HEADERS

* PIPE, FITTINGS, TAPS, BALL VALVES

* EXPANSION TANK

DHW
- PREHEAT TANK, 40 OR 60 GAL

- %" COPPER PIPE

- %" FITTINGS, BALL VALVES, BOILER DRAINS, CV

WATER SYSTEM

* 1" BLACK PLASTIC WATER PIPE

* 1" BARBED FITTINGS & HYD. HOSE CLAMPS
* SUBMERSIBLE PUMP (IF NOT EXISTING)

* PRESSURE TANK (IF NOT EXISTING)

* CYCLE STOP VALVE (OPTIONAL)

ELECTRICAL

* HEAT PUMP SERVICE WIRE: 6-3 OR 8-3

* PLENUM HEATER SERVICE WIRE

*« BUFFER TANK ELEMENT SERVICE WIRE (IF REQ’D)
- HEAT PUMP BREAKER

*« PLENUM HEATER / TANK ELEMENT BREAKER
* THERMOSTAT WIRE 18-8

* THERMOSTAT WIRE 18-4 (AQUASTAT)

* THERMOSTAT WIRE 18-2 (PLENUM HEATER)
* FORK TERMINALS FOR TSTAT WIRE

+ CONDENSATE PUMP & HOSE (IF REQUIRED)

« 2" STYROFOAM INSUL. (IF PAD NOT PURCHASED)
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Internal Plenum Heater Installation
R, TF, ATA, ATF, DX, DXTF Series

1. Remove four screws as shown, and remove
blank panel.

REMOVE

ll] 4 SCREWS

2. Slide plenum heater into cutout until heater
flange is flush with blower.

3.Slide plenum heater UP approximately 3/8" Top flange of heater is held in top groove of
blower assembly and requires no fasteners. Install 3 screws through bottom flange of heater
through pre-punched holes in heater and blower assembly.
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Wiring
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Power Supply Connections

Power supply for the heat pump from the breaker panel is
supplied to the unit via concentric 1.093” / 0.875” knockouts.
There are also several 7/8” knockouts and a 1/2” opening with
plastic grommet (grommet hole is 3/8”) for connections to the air
thermostat, optional aquastat, and indoor / outdoor loop circula-
tors.

A schematic diagram (SCH) and electrical box layout
diagram (ELB) can be found on the electrical box cover of the
unit as well as in the Model Specific Information section of this
manual. The Electrical Tables in the Model Specific Infor-
mation section contain information about the wire and breaker
size.

A
A

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

IMPORTANT NOTE FOR 3-PHASE UNITS: If
on startup compressor is noisy and not
pumping, reverse L1 and L2 supply wires.

TABLE 5 - Plenum Heater Control Connections

Signal Description
Cr Common
1 Dry contact for auxiliary heat stage 1
2 Dry contact for auxiliary heat stage 2

Use a 3-conductor 18ga cable.

TABLE 4 - Power Supply Connections

Line | Description Voltages

L1 Line 1 All

L2 Line 2 All

L3 Line 3 3-phase only

e | o e
GND | Ground All (connect to ground lug)

* Only required if connecting 115VAC circulators.

Auxiliagy Plenum Heater:
Power Supply Connections

Auxiliary air heat will usually be provided by an electric
duct heater (plenum heater). These are available as accesso-
riesin 5,7, 10, 15, and 20 kW sizes, and are installed as previ-
ously noted in this manual. The plenum heater will have its own
breaker and power supply wire. The Electrical Tables in the
Model Specific Information section contain information about
the size of wire for the connections, as well as the recommend-
ed breaker size.

Auxiliary Plenum Heater:
Control Connections

There are two dry contacts to control the 2 stages of the
plenum heater. These dry contacts can also be used to control
other types of auxiliary air heat. Note that dry contacts are in-
tended to activate equipment that has its own 24VAC transform-
er; if equipment does not have its own transformer, one will
need to be installed in an external electrical box.

Connect the terminals CP 1 2 on the heat pump termi-
nal strip to the matching terminals on the plenum heater’s con-
trol board using an 18-3 cable.

NOTE: If plenum heater has a jumper between its terminals 1
and 2, remove and discard jumper so that plenum heater stages
can operate independently.

Indoor Loop Circulator Pump Wiring

There are provisions for connecting the indoor circulator
pump (between the heat pump and buffer tank) so that it will be
turned on whenever the compressor operates, or when sam-
pling water temperature. Connect the circulator pump to the
appropriate two terminals (115V or 230V) of the terminal strip
marked Indoor Circulators, as per the voltage of the circulator
pump. Ground wires should be connected to the ground lug in
the electrical box. Ensure that the total current draw does not
exceed the value indicated on the label in the heat pump electri-
cal box.

For 460VAC models, only 277VAC circulators may be
powered directly from the heat pump. If other voltage circulators
are used, they must be powered using an external contactor
actuated by the ICR terminal on the left side of the control board
and the C (24V ground) terminal.

Outdoor Loop Pump Module Wiring
(Ground Loop Only)

There are provisions for connecting the ground loop circu-
lator pump module so that the pumps will be turned on whenev-
er the compressor operates. Connect the circulator pump mod-
ule to the appropriate two terminals (115V or 230V) of the termi-
nal strip marked Outdoor Circulators in the heat pump, as per
the voltage of the circulator pump module. Ground wires should
be connected to the ground lug in the electrical box. Ensure
that the total current draw does not exceed the value indicated
on the label in the heat pump electrical box.

For 460VAC models, only 277VAC circulators may be
powered directly from the heat pump. If other voltage circulators
are used, they must be powered using an external contactor
actuated by the STAGE 1 terminal on the bottom side of the
control board and the C (24V ground) terminal.

TABLE 6 - Indoor & Outdoor Circulator Connections

Terminal Description
115V . .
115V Connection for 115V circulator
230V . .
230V Connection for 230V circulator

Use a 2-conductor 14ga cable.
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Control Transformer

The low voltage controls, including the control board, are
powered by a 100VA class Il transformer. 208/230-1-60 and
208-3-60 models have a resettable breaker on the secondary
side for circuit protection. If the breaker trips, locate and correct
the problem and then reset the breaker by pressing in on it.

All other voltage models have primary and secondary fus-
es for circuit protection.

2 IMPORTANT NOTE: For 208/230VAC-1-60

move the red wire connected to the 240 ter-
minal of the transformer to the 208 terminal
of the transformer.

units, if connecting to 208VAC power supply
TABLE 7 - Control Transformer

Voltage Low Voltage Circuit Protection
(1) 208/230-1-60 | Resettable breaker on transformer
(2) 208-3-60 Resettable breaker on transformer
(4) 460-3-60 Primary / Secondary fuses

BACnet Connections

If using BACnet for external control of heating/cooling de-
mand and/or monitoring of status, use a shielded twisted pair to
the connector at the bottom left of control board. There is an
optional termination jumper located above the connector.

See the BACnet Interface section for details.

TABLE 8 - BACnet Connections

Line Description
A Communication +
B Communication -

GND Ground

Use a shielded twisted pair cable.

Disable Switch (field installed)

A switch to disable demand from the control system may
be installed. On control board, jumper COM_IN to GND, and
toggle 12VDC to IN_SPARE to disable. See the main wiring
diagram in the Model Specific Information section.

Setpoint Control (Hydronic Control)
Connections

If using the on-board Setpoint Control routine with sam-
pling to control buffer tank temperature, no external temperature
probe or aquastat is required.

Note that an external buffer tank temperature sensor may
be used to replace the internal water OUT line temperature sen-
sor for use with the Setpoint Control routine. This is called Ex-
ternal HTS/CTS Setpoint Control.

See Operation chapter for details.
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Setpoint Control: Aux. Connections

When using Setpoint Control, there are 2 methods for acti-
vating hydronic auxiliary heat. See diagram on following page.

First, a dry contact on terminals D1 and D2 is available, to
actuate a heating device that has its own temperature controller
and transformer. Connection will be made to that device’s E-E
terminals or similar. D1-D2 defaults to ON when heat pump is
powered off. Therefore, it is necessary to set the temperature
control on the external heating device to a limiting value, e.g.
125°F, and adjust its settings so it is only activated by the heat
pump’s controller. This method should be used for the Ther-
mo2000 AltSource tank that is available from Maritime Geo-
thermal as an accessory; see the setup instruction sheet that
comes with tank and on a following page.

Second, a 24VAC signal can be used to power the coil of
an external contactor to operate auxiliary heat. Choose this
method if using a heating device that doesn’t have its own elec-
tronic controller or control transformer, e.g. a bare heating ele-
ment in the buffer tank. As per the diagram on the following
page, connect a jumper between R and D1 on the terminal strip,
and use D2 and Cb to power the coil of the external contactor.
Under this method, the auxiliary heat also defaults to ON (as
long as the heat pump is powered ON to provide 24VAC), so the
tank’s temperature limiter must remain in operation.

A

If it is not desired to have D1-D2 default to ON when heat
pump is powered off, make the following wiring changes in the
heat pump’s electrical box, while referring to the Wiring/
Schematic diagram in the Model Specific Information chapter.
e Find the light brown wire connected between terminal strip

terminal D1 and the Elec. Aux. Relay. Move it from pin 5
to pin 2 of the relay.

e  Find the purple wire connected between the left side of the
control board and the Elec. Aux. Relay. Move if from ter-
minal L4 (NOT_HYD_AUX) to DO_2 (HYD_AUX) on the
control board.

Now D1-D2 will work as before, but will default to OFF when
heat pump is off.

Both D1-D2 and D2-Cpb default to ON and so
must be used with an auxiliarﬁ heating device
that has a HIGH TEMPERATURE LIMITER to
avoid a serious safety hazard.

TABLE 9 - Setpoint Control: Aux. Connections

Signal Description
D1 . .
D2 Hydronic Auxiliary dry contacts
R
D1 Jumper R and D1
D2 24vac to actuate aux. heat contactor coil
Cp Contactor coil ground

Use a 2-conductor 18ga cable.

Non-GEN2 Hydronic Backup Wiring

If not using Setpoint Control, backup device may use its
own controls, provided they are accurate (i.e. devices with a
digital controller). Setpoint should be set lower than stage 2.

Or stage 2 of the aquastat in conjunction with a delay timer
may be used.
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Air Thermostat Connections

A three-stage heating and two stage cooling heat pump
configurable thermostat is required (unless using BACnet). The
stages are S1 = stage 1 compressor, S2 = stage 2 compressor
and S3 = electric auxiliary (in heating mode only). One can be
ordered with the unit, or other heat pump thermostats with the
same number of stages can be used. The air thermostat con-
nections are located on a terminal strip in the indoor unit. Refer
to diagram on a following page for connections between the
thermostat and the heat pump.

TABLE 10 - Air Thermostat Connections

Signal Description
C 24VAC common (ground)
R 24VAC hot
G Fan low speed (for air recirculation)
Y1 Compressor ON (part load)
Y2 Compressor bump up to stage 2 (full load)
w2 Heating stage 3 (plenum heater)
(0] Cooling mode (reversing valve)
E Emergency heat (plenum heater)
L Fault (24VAC when fault condition)

Aquastat Connections (Optional)

Most installations will use the internal Setpoint Control
routine to control buffer tank temperature, in which case no ag-
uastat is required. However, an aquastat or aquastats can be
used if required, for example if heating two loops with different
setpoint temperatures. This is called Signals Control.

The wiring connections are at the top right of the TF’s
control board, on the screw terminal connector section marked
AQUASTAT. This is shown on the wiring (SCH) diagram in the
Model Specific Information section. The external device
needs to send the 24VAC signal from RA back to the Y1A and
Y2A terminals to call for the two stages of hydronic heating. C
or CA is the common or ground terminal for powering the exter-
nal device.

TABLE 11 - Aquastat (Signals Control) Connections

Signal Description
C/CA 24VAC common (ground)
R/RA 24VAC hot

Y1A Compressor ON (part load)

Y2A Compressor bump up to stage 2 (full load)

Refrigerant Vent Fan Connections

A 24VAC board output (labelled SOL#2) is available for
activating a ventilation fan or alarm in case refrigerant is detect-
ed inside the enclosure.

See wiring diagram in the Model Specific Information
chapter.
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Open/Closed Loop Wiring

There are two low pressure safety settings in the heat
pump: 75 psi for open loop (water), and 55 psi for closed loop
(antifreeze). As shipped, the closed loop LPC will be active.

If an open loop is used, it is very important to remove
the jumper plug located in the wiring harness behind the
piping post, and replace it with the water valve connection
harness that comes with the water valve from Maritime Geo-
thermal. This will automatically select the higher low pressure
cutoff setting, and ensure that the heat pump is properly protect-
ed from freezing. It will also ensure the water valve is open be-
fore starting the compressor.

See wiring diagram in the Model Specific Information
section for wiring of the water valve harness with closed loop
plug or open loop water valve.

A

Domestic Hot Water (Desuperheater)

The desuperheater function for domestic hot water heating
is pre-wired and no field connections are necessary.

WARNING: Connecting an open loop water
valve without a harness provided by Maritime
Geothermal could lead to frozen and rup-
tured heat exchanger, voiding the warranty.

After the desuperheater is filled with water and purged of
air, activate the built-in DHW circulator by connecting the brown
wire with the blue insulated terminal to L1 of the compressor
contactor as shown on the wiring diagram in the Model Specific
Information section. Ensure the power is off when connect-
ing the wire. Also, turn on the DHW ON/OFF switch.

Airflow Reduction for Zoning

For zoning purposes on the air heating/cooling side, air-
flow may be reduced by a switch or dry contact using the con-
nections on the right side of the control board. The dry contact
may be from a relay and interconnected thermostats, or more
commonly a zone controller.

24VAC [ 1
ODFLO o[ B0 | AR

IDFLO ® Connections

The default reduction is 15%, but it may be adjusted
from 5%-20% using the View-->Indoor Fan window in the PC
App. See PC Application chapter. For airflow values including
the reduction, see the Indoor Airflow Data table in the Model
Specific Information chapter.

For more zoning advice, see Ductwork chapter.

wmeIgency W | 2000 944

Oauwo|[iR @ 155 %
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Typical Thermostat Connections to GEN2 Control Board

Two-Stage Models (Compressor Stages = T)

CONNECTION DESCRIPTION:

PLENUM HEATER
CONTROL BOARD

21 C
ol

(White)

18-3
cable

Heat Pump Terminal Strip

for more information.

Note: If only using as single stage
then only an 18-2 cable is required,

place a jumper wire between 2 and 1
of the plenum heater terminals.

Note: Connect 24VAC amd AR together

Refer to the manual

|
|
! Typical 3 stage heat C - 24VAC Common
: 2 stage cool 2 - |2E4VAC Hot
- Fan
: Heat Pump Thermostat Y1 - Stage 1 Heat/Cool (Compressor)
| C RHRc G Y1 Y2W20BE L Y2 - Stage 2 Heat/Cool (Compressor S2
[ solenoid coil)
‘ W2 - Stage 3 Heat (Plenum Heater)
: O - Reversing Valve (Cooling)
[ 1189 E - Emergency Heat
! = cable L - Compressor Lock-out Light
: g NOTE: Configure O/B for energized in cooling.
| =~ —
« N
|
| o[&/d(dlc|blblo|b/d|d|d
| 6|6/0|8|6|6|8/8/9/5/0|0|0
i C RGYiY2WzOE LiCP 1 2,
| el o e
[ Thermostat Plenum AR with a dry contact to invoke the airflow
| Heater LS —|_{ reduction function.
| Terminal Strip
|
|
|

Single-Stage Models (Compressor Stages =

S)

CONNECTION DESCRIPTION:

|
|
|
|
: Typical 2 stage heat c - 24VAC Common
R - 24VAC Hot
! 1 stage cool G Fan PLENUM HEATER
: Heat Pump Thermostat vi - Stage 1 Heat/Cool (Compressor) CONTROL BOARD
: C RiRc G Y1 W20BE L w2 - Stage 3 Heat (Plenum Heater) 21C
‘ 0 - Reversing Valve (Cooling) ‘ a
| E - Emergency Heat
[ L - Compressor Lock-out Light @
! S 4 188 NOTE: Configure O/B for energized in cooling. ;5 4 5
‘ AT "1 11 cable -
I 9 cable
[ £ [\
‘ = \
I —
‘ v
| Note: If only using as single stage
! 0 @ @ é @ @ @ @ @ @ @ then only an 18-2 cable is required,
: B816|6|6|6|6|6|6|6/6/6|6|0 place a jumper wire between 2 and 1
| | : | of the plenum heater terminals.
‘ C RGYIY2W20 E Lice 1 2,
S L
! ! ! coNTROL Note: Connect 24VAC amd AR together
BOARD .
| Thermostat Plenum AR with a dry contact to invoke the airflow
‘ Heater AL —|_{reduction function. Refer to the manual
. ) Terminal Strip . .
| Heat Pump Terminal Strip for more information.
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Typical TF Series Auxiliary Heat and Circulator Wiring

EAT PUMP ELECTRICAL BOX

P

’ \
: 1 11 1 1 1 |
INDOOR | ! Thermostat Connections ! i . I ro
LOOP i | 1 11 1 or 1 Ay 1 ;
CIRCULATOR | ICR GYIY2ZW20 E LiCp 1 211D1 D2 Co! —_— 1D DI |
PUMP I SISISISESISISISSISISISIRISISISIS) Seele |
: SiCEEEEEEEEEEREIEEE S|e|8|e |
1
! |
14-2 BX | !
CABLE I P b i By ittt T
: |
| - |
) (D) | 115V |
—<)(D 115V INDOOR !
I |(@ 230V CIRCULATORS I
: @D | 230V |
- = |
! NOTE: Verify line voliage of the circulators and |
: connect fo appropriate 115V or 230V terminals. |
- = |
: OD | 115V :
i | D@| 115V OUTDOOR 1
===)(|) | 230V CIRCULATORS |
—D | 230V l
! :
! I
! I
! ﬂouun I
S e——we __________ . ________|] 1___
L4~ 14-2 BX 18-2
*DCABLE . CABLE
] AUX. HEAT
NOTE: Set tank OPTION 2:
controller or thenno_stat BUFFER TANK
so that elements will with electronic
come on only when a controller
contact is made
GROUND LOOP ) mmm—— 182 between E-E (up fo a
PUMP PACK CABLE high temperature limit).
AUX. HEAT
UFFERTAK | ot
. Veri ; ELECTRICAL BOX
NOTE e 00 1 | G crlrcr | [T EOK 3
1
tank elements and that SEE ) : CONTACTOR 1
the appropriate wire |
size and breaker are ==L1 |INE
used. _L VOLTAGE
TANK
ELEMENTS GND
|
)
7/
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AltSource Tanks: Getting Started

A full product manual from Thermo2000 is included with the AltSource tank.
This sheet describes how to set the tank to work in conjunction with NORDIC heat pumps that are

equipped with D1-D2 terminals. (Some W-series models may not have D1-D2 terminals; in this case the
tank can instead be set up run under its own control with a setpoint lower than that of the heat pump.)

1. Putthe tank in “Bi-Energy” rather than “Electric” mode, with switch on back of controller.

2. Set the tank to “joist heat” mode by holding the wrench
button to display the °FI°C setting, press again to goto  flashes
heating types, then toggle to second setting which is a when
picture of joists. Press wrench button three more times ~ Selected
to exit.

(This doesn’t mean that joist heating is being done, it
just sets a 125°F high temperature limit that works well
with standard temperature range heat pumps.)

B —
[ 2=y
S 0

1
!

wrench
button

BI-ENERG.
(BOOST 2)

3. Connect tank terminals _
R and W with a wire jumper. éf

4. Now the tank elements will only be activated by a connection between the E;-E; tank terminals,

up to the 125°F maximum. This will be done by an 18-2 wire to the D1-D2 terminals in the
heat pump, activating the elements only when AUX heat is required.

See heat pump manual for further explanation.

With E; and E; With E1 and E;
disconnected connected by
(not connected the heat pump, a
by the heat temperature
pump’s D1-D2 setpoint of 125°F
terminals), the corresponding to
tank’s screen “joist heat” will

will look like this. appear. Thisis

fine for a high
RE" s limit. 0

.uurrraSmart

ﬂ UitraSmart
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Typical Zone and Auxiliary Wiring With GEN2 Setpoint Control (Heating Only)
LINE VOLTAGE

GND L1 L2 In-Floor Heating_ZONE 1_
\I ~ 1142 BX Ccable /~ Heating Thermostat “\
! *Signal not |
I ey |
| — -
1 I E‘I powered :
I - '____ e thermostats |
: ! T = —— 182 cable I
L1 aloan R .
L 24VAC | -~ - I
I ke N 4 I\ |
[ I TRANSFORMER I' Zone / vl \END
g ow lVaves) | vf T/ o JSWITCH |
e e | 1
I -: = ! | — "--% |
1 1 1 \ 7
[ I S e e -7
o = & i _ In-Floor Heating ZONE N
I : I 14-2 BX " Heating Thermostat ™\
1 p—— 1 / Cable I N 1
I o e | Signal not I
I I required |
| for battery-
™ - g:bfel powered :
] : I thermostats |
7 e o o o e b‘ 1 —— 18-2 Cable |
EXTERNAL ELECTRICAL BOX / Zone : B T
: 1 182 |
Circulator Q1 cable I - ~L P {\ |
| Zone I v \END |
IValve(S) | T/ }/SWITCH |
I —1 — |
\
S P
Heating Only Zone
' Heat/Cool or \‘
I Heat only I
| Thermostat :
I
: 18-4 Cable Thermostat to Fan Coil :
| |
| |
| |
| Zone |
| Valve |
| f A- \j_‘ I
[ g \END !
| J \ F/SWITCH :
I\ - - L
- 7
Heating Only Zone
' Heat/Cool or \‘
I Heat only I
I Thermostat I
NOTES: I I
1. Verify the line voltages are correct for the primary of the transformer and zone | 18-4 Cable Thermostat to Fan Coil :
circulator(s). : |
2. Ensure that the transformer is sized to handle the load with all zones calling for I AT |
heat. Zone valves can consume up to 15VA each. I t S EE I
3. Two pipe fan coils are recommended for fan coil zones. I _C RY WG1G2Gs | éolne :
4. Zone N indicates the last zone in the zone type. : H 5 P |
[ 0 . /] J_\\END |
THERMOSTAT FOR FAN COIL: I i (\\ \ B 7 SWITCH I
C - Common (Internal Transformer) ~ G1 - Fan Speed 1 l\ L | J ] ._-][ :
R - 24VAC (Internal Transformer) G2 - Fan Speed 2 (if equipped) N 2 Pine Fan Col ;
W - Zone Valve G3 - Fan Speed 3 (if equipped) ~— - R - -
G - Fan Signal, connect to:: (Select one fan speed)
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Typical Zone and Auxiliary Wiring With GEN2 Hardwired Option (Heating Only)

LI(ElND\{_OLTAzGE In-Floor Heating ZONE 1_ -
11142 B cable /” Heating Thermostat \
. | *Signal not !
= S e oy |
1 ————(a) B 2 ENPEN PN P P - |
g F - E.IE Joz | Telek powered |
: |_.:.____ = P= Ny thermostats |
L p JavAC v —[— 182 Cable I
b e = GND ! ] '
g 24VAC | - - I
[ TRANSFORMER I Zone A N A !
;1 oo Valve(S) ! T‘ ! \END
T < | Valve \ [/ JSWITCH |
1 < [ | = - |
1 1 I \ 7
1 ! N e e -7
P! n . i _In-Floor Heating ZONE N
1 : ! 142 BX " Heating Thermostat ™\
| =—— @'--I !_ Cable ! *Signal not
I —=r-fr----- [ 9"
I 1 [ | required
1 [ 182! for battery-
- I | I S 1 = -i Cable! powered
T ————t - 1 N thermostats

Circulator | |

- I
Y T

e —— T—

EXTERNAL ELECTRICAL BOX / Yo g4
K Zone A |82 I

/ : ) T END
v \

I

1
|
|
|
|
|
18-2 Cable 1
I
|
|
|
|
|

AQUASTAT |~ Cable Zone | 1 1
HEAT PUMP  18-4 24V COM Valve(S) | \f T/ 7 SWITCH
Caﬁble ] —_1 —_
[\ \ 7

I D ,
o < . Heating Only Zone

Terninal Sirp % stAGe ) ||lsTAGE2y W T —_—_—_— T T
NOTE: Y2A is for Newo C || NC C NO i Heat/Cool or \\
two-stage compressor ? I Heat only I
models only. : Thermostat :
—|_ 182 1 1
HITE] [ ;’\Ca\ble BUFFER TANK : 18-4 Cable Thermostat to Fan Coil :

Del . '
EXTERNAL | on Make ® NOTE: Verify the line Lo !
ELECTRICAL Timer | % o voltage of the electric [ | PG Zone I
BOX | (Optional)| == tank elements select | m ! Valve |
H L = appropriate wire and | i = A- ~J_\ |
N breaker size. : i I'g ‘ECIV?TCH :
I.u(<9 Lz__— '__-6 6————- | " ‘:| \ -—Fl I
= i—-- \ !
"g L == S = bL___ TANK ||| SN___2PpefanCoil _ R4
GND-——11 nou : ELEMENTS Fan Heating Only Zone
2y ] I / Heat/Cool or ™\
ND J Heat only
Thermostat

NOTES:

1. Verify the line voltages are correct for the primary of the transformer and zone
circulator(s.)

2. Ensure that the transformer is sized to handle the load with all zones calling
for heat. Zone valves can consume up to 15VA each.

3. Two pipe fan coils are recommended for fan coil zones.

4. Zone N indicates the last zone in the zone type.

THERMOSTAT FOR FAN COIL:
C - Common (Internal Transformer) G1 - Fan Speed 1

CRY WGIG2Gs . Zone

_——— e — -

R - 24VAC (Internal Transformer) G2 - Fan Speed 2 (if equipped) . 2 Pipe Fan Coil _7
W - Zone Valve G3 - Fan Speed 3 (if equipped) |} T —————————————-—
G - Fan Signal, connect to:: (Select one fan speed)
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Indoor Loop

The connections for the Indoor Loop circuit are 1”
brass female NPT. They are labelled as INDOOR IN and
INDOOR OUT.

Recommended buffer tank piping is shown in diagrams on
following pages. They show all of the recommended compo-
nents as well as where they should be placed. If other types of
components are used or connected differently, this is done at
user’s discretion with the caution that heat pump may or may
not work properly.

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

NOTE: Care should be taken when routing the water lines to

ensure that adequate access to the heat pump is maintained so
as to not compromise ease of serviceability.

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

TABLE 12 - Buffer Tank Size

veat Pump siza | Mol e | Focammarded owe
45 24 (90) 50 (190)
55 32 (120) 70 (265)
65 40 (150) 70 (265)
75 48 (180) 70 (265)

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

Outdoor Loop

The connections for the Outdoor Loop circuit are 1”
brass female NPT. They are labelled as OUTDOOR IN and
OUTDOOR OUT.

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

Condensate Drain

The unit comes equipped with one 3/4” female PVC socket
drain connection. This drain allows the condensate which forms
during the air conditioning cycle to be removed from the unit.
The drain should be connected and vented as per local codes.
During high humidity weather, there could be as much as 25
gallons of water formed per day.

The condensate drain is internally trapped and does not
require an external trap. An external condensate pump may be
installed if there is not sufficient slope to drain condensate under
gravity to its destination.

To avoid overflow of the condensate pan, the drain line
and trap should be inspected periodically to ensure they are not
plugged with accumulated debris. There is an alarm for conden-
sate overflow, which will disable unit operation.

See also the Ductwork section for a diagram showing
condensate drain connection.

Domestic Hot Water
(Desuperheater) Connections

The port connections for the DHW circuit are 1/2” brass FPT
fittings. They are marked as DHW IN and DHW OUT.

A typical piping diagram for a pre-heat tank configuration
can be found in drawing 000970PDG at the end of this section.
Be sure to note the position of the check valve and the direction
of water flow. Other configurations are possible, and there may
be multiple units piped together in larger buildings.

A

Ensure the tank is filled with water and under pressure
before activating the built-in DHW circulator as described below.
First, slightly loosen the boiler drain on the DHW Out pipe to
allow air to escape from the system. This step will make certain
that the domestic hot water circulator in the unit is flooded with
water when it is started.

A

Activate the built-in DHW circulator by connecting the
brown wire with the blue insulated terminal to L1 of the com-
pressor contactor. Ensure the power is off when connecting
the wire. Once connected the DHW switch on the front of the
unit may be used to enable/disable the domestic hot water circu-
lator.

WARNING: USE ONLY COPPER LINES TO
CONNECT THE DESUPERHEATER. TEM-
PERATURES COULD REACH 200F SHOULD
THE DHW CUTOUT SWITCH FAIL, POTEN-
TIALLY MELTING & RUPTURING PLASTIC
PIPING.

CAUTION: the domestic hot water pump is
water lubricated; damage will occur to the
pump if it is run dry for even a short period
of time.

The DHW loop may have to be purged of air several times
before good circulation is obtained. A temperature difference
between the DHW In and DHW Out can be felt by hand when
the circulator pump is operating properly.

For the pre-heat tank setup, the final tank should be set to
140°F (60°C), which is required by most codes. The pre-heat
tank does not require electric elements. This setup takes full
advantage of the desuperheater as it is the sole heat provider to
the pre-heat tank. The desuperheater remains active during the
compressor runtime until the pre-heat tank has been completely
heated by the desuperheater alone. This setup is more energy
efficient than a single tank setup, and eliminates the possibility
of reverse heating of the refrigerant gas in cooling mode.

A

CAUTION: If two (2) shut-off valves are
located on the domestic hot water ines as
shown in the diagram, a pressure relief valve
must be installed to prevent possible dam-
age to the domestic hot water circulator
pump should both valves be closed.

Note that connection and use of the desuperheater is op-
tional, and there is no problem for the heat pump if desuperheat-
er is left unconnected.
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Typical Loop Connections - TF Series

6" round takeoff

insulated
buffer tank
with electric elements
ground for hydronic aux.heat
* loop
pump air purge taps / valve
1" PIT ports pack:
& unions (4)

gauge (pump indicator)

indoor circ. pump

OUT to

accessory pad \ heat pump S tank drain Zorie balaicing
or 2" styrofoam 3/4” nom. PVC condensate drain < valves may be

piping: no trap required, check floor drain floor (feeh on pad) required (not shown).

local code for venting

See other diagrams and instructions in the manual for design, selection, and installation details of ground loop and hydronic
heating accessories.

Many of the items illustrated in this diagram are available as accessories from Maritime Geothermal Ltd.. Other items are
commonly available from plumbing or HVAC wholesalers.

There are some valid connection methods or details which differ from those shown, including:
- Open loop installation, which uses a well water system in place of a ground loop.
- Hydronic in-floor heating zones that use one pump per zone instead of zone valves.
- Piping routed differently from that shown, or different piping & component types.

Drawn By Date

oan Rneaut_128-Aug 2078 yyapyryge GEOTHERMAL 0. oressnss oo
Dan Rheault  |23-Aug-2017

Eng. Approved By Date Drawing Name
Typical Loop Connections -
02 000268 Dan Rheault Dan Rheault | 15-Jan-2019 [Mfo. Approved By | Date TF Series
01a | InitialRel. | Dan Rheault Dan Rheault | 23-Aug-2017 | T Tee | Drawng Number Revision [ oheet
REV_| ECO# IMPL BY APVD BY DATE LET 002238PDG 02 11/1

1-May-2025 Page 21 002749MAN-01

go to TABLE OF CONTENTS




Search for any topic: | CTRL +| F

INDOOR OUT

| PRV

BALL l

VALVE |
|

4-PORT BUFFER TANK PIPING
USING ZONE PUMPS

AR VENT

EXPANSION
TANK (24 GAL)

—

ZONE CIRCULATOR
PUMPS

CIRCULATOR  DRAIN

DRAIN

UNION ™ OPTIONAL ~ AQUASTAT
(must install both) PROBE
(F REQD)
HEAT i i — >
PUMP TANK DRAIN  DRAIN ZONES
BALL
GAUGE VALVES
(PUMPING —
i INDICATOR) AT CROSS-CONNECTIONS EROM -
“ s 0 AVOID HYDRONIC AUTO FILL —
INDOOR IN [=i="~{ DI T T SHORT CIRCUITS) ! VALVE 5
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4-PORT BUFFER TANK PIPING
USING ZONE VALVES ro-—== ~ AR VENT[]  ()GAUGE EXPANSION
PRV BALL ! i = TANK (2-4 GAL) BALL
I VALVE | VALVES
| —
INDOOR OU N ) 70NE S
UNION ™ GPTIONAL ~ CIRCULATOR T—
(must install both) PROBE -
(F REQD) \B/Qt\l-/E —_
— ——)
HEAT GAUGE J J )
PUMP (PUMPING .1 .1
TANK INDICATOR)  DRAIN DRAIN ZONES
ELECTRONIC
GAUGE ZONE VALVES
(PUMPING
i INDICATOR) AL CROSS-CONNECTIONS ERoM |
' . p— O AVOID HYDRONIC AUTO FILL o
INDOOR IN= =i T ) SHORT CIRCUITS) ] ' VA ]
UNION ‘ i TANK [15 PSI
INDOOR \_ " EDRAIN TYP]
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USING ZONE PUMPS -~~~ -

ZONE CIRCULATOR

PUMPS
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UNION ™ BRTioNal ~ AQUASTAT (24 GAL)
(must install both) PROBE
(IF REQD)
HEAT
TANK [} FROM —
GAUGE : SUPPLYTAUTO FLL
(PUMPING | VALVE o=
I INDICATOR) BALL ! [ie Psi —
o VALVE : TYP] -
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AUXILIARY
BOILER

UNION

IN =i

\ J UNION

NOTE: CHECK VALVES SHOULD BE SPRING TYPE,
OTHERWISE UNINTENDED FLOW MAY OCCUR. SIZE
CIRCULATORS INCLUDING PRESSURE DROP THROUGH

Auxiliary Boiler Piping

SYSTEM WITH 4-PORT TANK &
ZONE PUMPS SHOWN;

SPRING CHECK VALVES.

OPTIONAL
(must install both)

BOILER

V,

AR VENT ! (L) GAUGE EXPANSION

BALL
VALVE

[ J
"

CIRCULATOR DRAIN  DRAIN

USING THIS PARALLEL ARRANGEMENT, BOILER MAY
OPERATE ALONE (TO PROVIDE BACKUP HEAT) OR IN
EISE"I'J)UNCTION WITH HEAT PUMP (TO PROVIDE AUXILIARY

BOILER MUST BE CONTROLLED AS 3RD STAGE OF HEAT
BY HEAT PUMP CONTROL BOARD OR EXTERNAL
CONTROLLER. BOILER MAY THEN OPERATE AT A HIGHER
OUTPUT TEMPERATURE THAN HEAT PUMP WITHOUT

CAUSING HIGH TEMPERATURE/HIGH PRESSURE PROBLEMS
AT THE HEAT PUMP.

SEE DIAGRAM 002366PDG FOR
SYSTEM USING 2-PORT TANK
OR ZONE VALVES.

ZONE CIRCULATOR
MPS

! PR\V A ! CHECK TANK (24 GAL)
[ |—>
INDOOR OUT
UNION OPTIONAL
(must install both)
AQUASTAT
( PRgBE)
IF REQD
HEAT ", W, —
PUMP B.:.’::ER DRAIN  DRAIN ZONES
BALL
GAUGE VALVES
(PUMPING =
] INDICATOR) \E}ﬁk\L,E CROSS-CONNECTIONS FROM "
v — 0 AVOID_HYDRONIC SUPPLYTAUTO FILL. —
INDOOR IN [-i="~{ DI T | ‘._ {| SHORT CIRCUITS) | VALVE o=
UNION  HEAT PUMP H Ey T TANK T [15 PSI et
(NDOOR)  DRAIN DRAIN (S /' TDRAN [ TYP] o
CIRCULATOR
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|-

Typical Zone Types for Hydronic Applications

|
L

Fan Coil Unit 1 (Heating and/or Cooling)

Floor Zone 1

)

Floor Zone 1 Valve

Floor Zone N

)

Floor Zone N Valve

Fan Coil 1 Zone Valve
I (Only if Fan Coil does

not have a valve)®_

—

—

Return —
uct ——
—

— Supply
—> duct

Fan Coil Unit N (Heating and/or Cooling) Fan Coil 1 Zone Valve

(Only if Fan Coil does Zone
t h |
Zone not have a va ve)@_ Return
Supply Return —» Header
Header Duct —»
—
Domestic
Pre-Heat Domestic Pre-Heat
Domestic Pre-Heat Zone Tank Zone Va|\,e®
Pool /Spa
Pool / Spa Zone Zone Valve
N ®
Titanium
Heat Pool/Spa
= Exchanger Temperature
Probe
—
— POOL / SPA Pool .
Pump
NOTES:

1. Floor zones are heating only. Cooling a floor zone will cause condensation in the floor. Floor zone valves should be wired
through a relay that is controlled by the cooling signal (O) that breaks the signal when in cooling mode to ensure that they
cannot accidentally be energized.

2. There may be multiple floor zones.

There may be multiple fan coil units, (heating and /or cooling). A zone valve is not required if the unit has a internal valve.

4. Domestic Pre-Heat Tank is for on-demand apllications. The tank must have a heat eaxchanger in it or an external one must be
used to separate the zone loop from the potable water supply.

5. Ensure the floor circulator is adequately sized to accomodate the type and number of zones connected to the system.

6. The pool aquastat will operate the Pool/Spa Zone Valve.

w
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Desuperheater Connection to DHW Pre-Heat Tank
Top Port Configuration
I/ VB?H Ball Ball \'
! Domestic alve Valve Valve !
: HEAT PUMP COLD IN a X 0 — —P :
| CONNECTIONS (from well) o 125psig Domestic |
I 12" 125psig Pressure HOT OUT 1
' Union Pressure Relief (to house :
I o Relief Valve or mixing
| DHW OUT (Jare " 0 Valve valve) !
I (2" FPT) . _> 1/2 1/2 1 s !
| MPT . Ba” CheCk l ' 120'140 F |
[ Bonl_er Valve Valve 0 I (50-60°C) !
| Drain | | :
: NOTE. : Insulated | Electric |
I : " 1 Domestic ' or |
| Refer to 1/2" COPPER LINES | Hot I Gas !
1 i " pi i i ]
Ithe heat (Insulate with 5/8" pipe insulation) : Water . |
| pump I Pre-Heat I Insulated I
I labels for ' Tank ! Domestic !
| - | ' !
| conngctlon V: _O_PTFENA_L_ \ 0 ' Hot |
: locations  (must install both) | ! et ! Water I,ﬂ :
: '125 |sg 1/2" : \ J Dr:ain \ UGS J Drain :
Ball
112" I I I
: Union | ﬁ Vil\/_e | |
| DHW IN | =3 1 |
I " 1/2" NS |
. (2" FPT) [T |
N )
Side Port Configuration
725 Y
I Ball Ball !
| Valve Valve
o - |
| HEAT PUMP  — - - = = |
) omestic |
! CONNECTIONS _ 125psig Homeaty!
1 = 125psig Pressure (to house 1
! Union Pressure Relief |
| I Relief or mIXIng
| DHW OUT B ele Valve valve) !
" ve |
I (/2" FPT) . —> 12 12" |
! Ball Check 120-140°F |
! Bonl_er Valve Valve (50-60°C) |
: Drain |
' NOTE: 1/2" COPPER LINES Insulated Electric !
! : (Insulate with 5/8" pipe insulation) Domestic or I
: Refer to Hot Gas !
| the heat Domestic V%?\'/L} Water [
: pump COLD IN o Pre-Heat Insulated :
labels for (from well) " Tank Domestic I
| connection / —6P_TENATL—\ Hot :
: locations :(must install both) : ‘ l:j’fl 1 ?D. — Water ',E |
Tank !
: L 2P5 \'/59 EB/aZII : JDrain ;) Drain 1
| 172" | I !
| Union | ﬁ Vil\/_e | :
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| | /
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. )
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Ground Loop Installations

Refer to diagrams 000608INF & 000609INF at the end of
this section for typical ground loop configurations. They are for
reference only, and should not be used to replace formal train-
ing and computerized loop design.

Once the ground loop has been pressure tested and the
header pipes have been connected to the circulator pump mod-
ule, the heat pump can be connected to the circulator pump
module. The port connections for the Outdoor Loop are 1”
brass FPT fittings. They are marked as OUTDOOR IN and
OUTDOOR OUT.

Circulator Pump Module

Maritime Geothermal Ltd. offers compact pump modules
with built in three way valves to facilitate filling and purging the
ground loop. Refer to drawing 000906CDG at the end of this
section. Alternatively, Grundfoss Model UPS 26-99 or Taco
Model 0011 pumps or other brands with similar pumping capa-
bility may be used. The single pump module will typically han-
dle systems up to 3 tons (model sizes 25, 35, and 45); the two
pump module will typically handle 4 to 6 ton systems (model
sizes 55, 65, 75, 80). This is based on a typical parallel system
with one circuit per ton.

Maritime Geothermal recommends calculating the total
pressure drop of the ground loop (including headers, indoor
piping and heat pump exchanger drop) based on the antifreeze
type and concentration at the desired minimum loop tempera-
ture. A pump module that can deliver the flow required for the
unit at the calculated total pressure drop should be selected.
Refer to the Model Specific Information section for unit flow
requirements.

Loop pressure drops can be calculated using software such
as those mentioned in the Horizontal Ground loops section, or
can be calculated in a spreadsheet using the pipe manufactur-
er's pressure drop tables for pipe diameter and fittings.

The circulator pump module must be connected to the heat
pump Outdoor Loop ports with a lineset suitable for the flow
required with minimum pressure drop. 1” rubber or plastic lines
should be used.

The installation of P/T plugs/ports (pressure / temperature,
pronounced “Pete’s plugs”) is recommended on both the
entering and leaving lines at the heat pump. This will allow the
installer or homeowner to check water flow through the loop by
measuring the pressure difference through the heat exchanger
and comparing it to that listed in the Model Specific Infor-
mation section. P/T ports, adapters, and gauge adapters and
are available as accessories from Maritime Geothermal Ltd..

Flushing & Purging

Once the groundloop has been installed and all connections
are completed between the heat pump, circulator pump module
and ground loop, the entire ground loop system should be
pressure tested with air to 100 PSIG to make sure there are
no leaks on any of the inside fittings. Soap all joints and observe
that the pressure remains constant for 1 hour.

When satisfied that all connections are leak free, release
the air pressure and connect a purge cart (see Figure) to the
flushing access ports at the pump module (refer to drawing
000906CDG). A temporary flushing system can alternately be
constructed using a 45 gal. barrel and a pump with sufficient
volume and head capability to circulate fluid at a velocity of at
least 2 ft./min. through all parts of the loop.

Adjust the circulator pump module valves to connect the
purge cart to the ground loop. Begin pumping water through the
ground loop, ensuring that the intake of the pump stays
submerged at all times by continuously adding water. Water
flowing back from the return line should be directed below the
water level in the barrel or flush tank to prevent air being mixed
with the outgoing water.

Figure 1: Ground Loop Accessories & Tools

2-pump module

v

Barbed Adapters

WY

PE Adapters

Gauge adapter
for P/T port
A% 2 //
W7~ P/T port
N / -
SRR
P/T adapters for
heat pump

(1” NPT to barb)
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Once the lines have been filled and no more air bubbles are
appearing in the line, adjust the circulator pump module valves
to circulate water through the heat pump using the same
technique as described above. When all air is removed reverse
the flow of water through the lines by interchanging the flush
cart lines and purge again. You will be able to visibly tell when
all air is removed.

Adding Antifreeze Solution

In most mid and northern areas of the US and in all of
Canada it is necessary to condition the loop fluid by the addition
of some type of antifreeze solution so that it will not freeze
during operation in the winter months. This antifreeze is required
because the loop fluid will normally reach a low entering
temperature of 28°F to 32°F (-2°C to 0°C) and refrigerant
temperatures inside the heat pump’s heat exchanger may be as
low as 20°F (11°C) cooler. See table for details of freeze
protection provided by different concentrations.

Search for any topic: | CTRL + F

TABLE 14 - Volume of fluid per 100 ft. of pipe

Volume /100ft.

Type of Pipe Diameter l.gal gal L
Copper 1” 3.4 4.1 15.5
1-1/4” 5.3 6.4 24.2
1-1/2” 7.7 9.2 34.8
Rubber Hose 1” 3.2 3.9 14.8
Polyethylene 3/4” IPS SDR11 23 238 10.6

1” IPS SDR11 3.7 4.5 17.0

1-1/4” IPS SDR11 6.7 8.0 30.3

1-1/2” IPS SDR11 9.1 109 | 413

TABLE 13 - Antifreeze Percentages

2” IPS SDR11 15.0 18.0 | 68.17

BY VOLUME

Protection to: | 10°F 15°F 20°F 25°F

Methanol | 25% 21% 16% 10%

Propylene Glycol | 38% 30% 22% 15%

BY WEIGHT
Protection to: | 10°F 15°F 20°F 25°F
Methanol | 16.8% | 13.6% 10% 6.3%
Propylene Glycol | 30% 23.5% | 18.3% | 12.9%

WARNING: Add enough antifreeze to allow
for a temperature 20°F (11°C) lower than the
expected lowest loop fluid temperature
entering the heat pump. Insufficient anti-
freeze concentration could cause the heat
exchanger to freeze and rupture, voiding the
warranty.

A

Although many different antifreeze solutions have been
employed in geothermal systems, the alcohols such as
methanol or ethanol have the most desirable characteristics for
groundloop applications. The overall heat transfer
characteristics of these fluids remain high although care must be
taken when handling pure alcohols since they are extremely
flammable. Once mixed in a typical 25% by volume ratio with
water the solution is not flammable. In situations where alcohols
are not allowed as a loop fluid due to local regulations then
propylene glycol is a non-toxic alternative which can be
substituted . Propylene glycol should only be used in cases
where alcohols are not permitted since the heat transfer
characteristics are less desirable and it becomes more viscous
at low temperatures, increasing pumping power.

The volume of fluid that your loop system holds can be
closely estimated by totaling the number of ft. of each size pipe
in the system and referencing table for approximate volume per
100 ft.

When the volume of the loop has been calculated and the
appropriate amount of antifreeze is ready for addition by
referencing table; drain the equivalent amount of water from the
flush cart or mixing barrel and replace it with the antifreeze.

Other Item Volumes

Heat Exchanger Average 1.2 1.5 5.7

Purge Cart Tank | See cart manual TBD

When using alcohols, be sure to inject below the water
line to reduce initial volatility of the pure antifreeze. If the
loop is large it may be necessary to refill the tank with antifreeze
several times to get all the antifreeze into the loop. Pump the
loop for 5 to 10 minutes longer to ensure the remaining fluid has
been well mixed.

Initial Pressurization

At this point open all valves in the flow circuit and slowly
close off the supply and return flush cart valves in a manner that
leaves about 20-30 psig on the system. If an air bladder
expansion tank is used it should be charged to the above
pressure before actual water pressure is put on the system .
Systems without an expansion tank will experience greater fluc-
tuations in pressure between the heating and cooling seasons,
causing pressure gauges to have different values as the loop
temperature changes. This fluctuation is normal since
expansion and contraction of the loop fluid must be handled by
the elasticity of the plastic loop.

® Pressurize the loop to a static pressure of 45 psig. when
installing a system in the fall going into the heating season.

® Pressurize the loop to a static pressure of 25 psig. when
installing a system in the spring or summer going into the
cooling season.

After operating the heat pump for a period of time, any
residual air in the system should be bled off and the static pres-
sure should be verified and adjusted if necessary. Add
additional water / antifreeze mix with the purge cart to bring the
pressure back to the original setting if required.

Pipe Insulation

All ground loop piping inside the structure (between the
structure entry point and the heat pump) should be insulated
with 3/8” thick closed cell pipe insulation to prevent condensa-
tion and dripping onto floors or walls.
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trench length

N
w

7ext trench line

0 ft.

TYPICAL HORIZONTAL GROUND LOOP CONFIGURATION

103 minimum

Reverse Return
Header System

BUILDING

Elevation View of Trench

/
J e

/.

Ld

® Type PE 3408 Pipe
e Excavated trenches minimum 4' wide x 6' deep

e Trenches will be backfilled with material which
will maximize the thermal conductivity of the
adjacent earth.

eEach loop consists of 500ft. of 3/4" type 3408
PE 160 psig (SDR 11) geothermal heat pump
polyethelene tubing.

®Each trench is 250ft. begining from the header.
This allows one 500ft. rool of pipe to be used
with only two fusion connections (one at each
header).

®Allow a minimum of 10 ft. between each trench
and preferably 15 - 20 ft. if space is available.

e |nsulate all tubing within 12ft. of the structure
with 1/2" thick closed cell armaflex insulation.

® Piping that is laid in a header trench should
be insulated to a point where each loop
branches to it's individual trench.

® The loop with the most pipe in the header
trench could be left uninsulated to pick up heat
from the header trench as long as the header
trench is more than 12' out from the building.

® Reverse return headers minimize flow
|mbalances betweeen loops.

/Reverse Return1 -1/4" x 1:1/4" x 3/4

Header Detail

|

| A ‘ A
| el 5| 4| in 2. |
| 1
| y
|

T 3/4" T's
PE 3408 PIPE

L 1-1/4" Header Pipes -
Three loop system uses only 1, 2, 3, etc.

| Minimum 2ft/sec to purge air. Each 3/4" loop

‘requwes 4USPGM to purge. 24USGPM to purge
\ 6 loops, 20 for 5, 16 for 4, 12 for 3, 2 Ioops )

Next trench line _9‘\ requires TOUSGPM due to 1-1/4" header.

/
L

K
o ® Hand backfilling in the area just
Backfill with heavy over the plastic pipe is
dense material if recommended to prevent
excavated material 6 [ft. crushing or pinching of the pipe
Undisturbed mlghttgzmga;ge the 3/4" Type 3408 PE pipe during backfilling operations.
Soil ' laid in each corner. e Horizontal style pipe runs
“— should be placed 6' deep x
\ A4 minimum of 48" wide trench as
10 o . - shown above, with a minimum
i< < B - ro of 10ft. between trenches
Drawn B Date 170 Plantation Rd.
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Vertical Layout Example 1

TYPICAL VERTICAL GROUND LOOP CONFIGURATION

e Examples shown are for a 5 TON

Vertical Layout Example 2 geothermal heat pump system

Building

Building ® Type PE 3408 Pipe

® Excavated trenches to boreholes

Bore 4

Angled Vertical Layout Example 1
can be vertical layout with 20ft spacin

minimum 4' wide x 6' deep

Trenches should be backfilled with
material which will maximize the
thermal conductivity of the
adjacent earth.

Hand backfilling in the area just
over the plastic pipe is
recommended to prevent
crushing or pinching of the pipe
during backfilling operations.
Allow a minimum of 20 ft.
between each borehole for
vertical boreholes and 10ft for
vertical angled boreholes.

Piping that is laid in a header
trench should be insulated up to

-

/7
Reverse Return

P

Building

Header Detail '
.

the individual trench to the
borehole.

—

A A
|

Insulate all tubing within 12ft. of
the structure with 1/2" thick

3 211 . -
- - closed cell armaflex insulation.
® Reverse return headers minimize
flow imbalances betweeen loops.
PE 3408 PIPE @ The number of boreholes can

|
oy
|
|

be reduced by increasing the
depth of the boreholes. Care
must be taken to size the
circulator pump module
accordingly.

1-1/4" Header Pipes

-, >N
‘ Three loop system uses only 1, 2, 3, etc.
; Minimum 2ftsec to purge air. Each 3/4" loop
| requires 4USPGM to purge. 24USGPM to purge
6 loops, 20 for 5, 16 for 4, 12 for 3, 2 loops
\requires T0USGPM due to 1-1/4" header.

|
|
|
|
|
|
3/4" T's i
|
|
|
|
|
|

- ]
N\ /

[/ 4" to 6" }\*77—77—77—77—77/ ® Be sure to obtain permission
borehole prior to drilling if angled
: — A : boreholes enter neighbouring
‘ ‘ properties.
| |
| 1® Each loop consists of minimum 300ft. of 3/4" type 3408 PE 160 psig
‘ ‘ (SDR 11) geothermal heat pump polyethelene tubing.
: :0 Each borehole is 4-6" diameter and 150ft deep for 1 loop per ton applications,
| 3/4" 10 1-1/4" @ Allow enough exra pipe to be able to reach the headers to minimize the
' PE 3408 Pipe 150ft. ,  humber of fusion joints.
‘ '®@"U" tubes should be taped together every 10ft. A heavy piece of rebar or
‘ ‘ galvanized pipe can be taped to the last 10ft. to help keep the end straight
: : and also for added weight.
‘ ® Fill each "U" tube with water and pressurize to 100PSIG before insertion.
- U joint . The added weight of the water will help with the insertion process
! 'e Tremie grout from the bottom to within 10ft of the top of the borehole. Use
\ \ neat cement or a mixture of neat cement and bentonite. Check local codes,
| \ 4 I there may be regulations that must be adhered to.
\\777777777777777//
Drawn By Date 17Q Plamation Rd.
o o) yapimime GEOTHERMAL o, e
%S TENG) Dza%e JAN 08 Drawing Name
01 | ISSUE 02 [ D. RHEAULT | D. RHEAULT |11 SEP 24 %L‘;iivgeg‘jes ze L2 AN Typical Vertical Ground Loop Configuration
01 |initial Release| C. GEDDES | C. GEDDES |22 JAN 08 |}~ o — Size [Drawing Number REV | SHEET
REV| _ECO # | IMPLBY | APVD BY | DATE |l - A 000609INF 01 [1of1
1-May-2025 Page 29 002749MAN-01

go to TABLE OF CONTENTS




Search for any topic: | CTRL +| F

Geo-Flo Circulator Pump Module Installation
(Units with Brass FPT Fittings)

1" to 1-1/4" PE Socket Optional o
Pressure  Automatic Air Vent:
= : Gauge Spirovent® or equivalent
1" Fill & Purge access ports: 0-60PSIG (highest point in piping)

Camlocks can be used
for quick connections. Fittings can
be removed and reused on other
jobs when purging is complete.

J

Connect wiring to appropriate
voltage terminals marked
OUTDOOR CIRCULATORS in
the heat pump electrical box

3-way
Valve

Ground Loop Connections 3—way
@ Valve

4 1 or 2
m #— pump

module
Available Fittings:

Heat Pump Connections | 1" Sweat
<4—1" Barbed

NOTE:
Refer to the heat pump labels
for connection locations

Basement
Wall

HEAT PUMP
CONNECTIONS /P/T Ports

1" MPT
OUTDOOR IN (3 o < .
SUPPLY IN @ . 1-1/4" PE 3408 |
( ) Flexible Rupber Hoses, copper Pressure
or other suitable ! Relief
iping (100 psig min)
OUTDOOR OUT ’ Valve \
125 psi
(SUPPLY OUT) % Pipe and fittings: ( ps) .
SIZE 09 to 18: 1/2" Fill gap between
SIZE 25 to 80 1" insulation and wall
FPT MPT-barbed with expanding foam

Brass Fittings adapter w/side port

NOTES:

® Circulator Pump Module should be mounted vertically to minimize the possibility of air locking the circulators.

® All lines inside the structure and through the wall should be insualted with 3/8" to 1/2" thick closed cell pipe insulation.

e Holes through the foundation / structure should be filled with expanding foam from both sides to prevent leakage.

® Proper drainage material should be used on the outside of the wall to prevent water buildup.

® Pump module fittings are available from Maritime Geothermal Ltd.

e A pressure gauge is recommended if P/T plugs are not installed.

e For most applications, a 1 pump module will accomodate model sizes 09 to 45, and a 2 pump module will
accomodate sizes 55 to 80. The total loop pressure drop including the headers, inside piping and heat exchanger
drop should be calculated based on the antifreeze mixture and lowest desired entering water temperature. The pump
module selected must provide the required flow at this calculated pressure drop value.

CIRCULATOR PUMP MODULE 3-WAY VALVE POSITONS (LEFT SIDE VIEW)

,/ 1. Valve in Loop fill/purge position. 2. Valve in HP fill/purge position 3. Valve in normal running position. \\
I I
| Ground Log Ground Loop Ground Loop |
I I
I I
I Purge Cart Purge Cart Purge Cart :
I

I I
I I
: Pump Pump Pump :
I I
N Heat Pump Heat Pump Heat Pump )

R BY 4 Dale DEC 08 770 Plantation Rd
Sedde! i i
e MARITIME GEOTHERMAL 10, rsseoaee've

Date
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Dual Flow Circulator Pump Module Installation for 2-Stage Heat Pumps

Automatic Air IMPORTANT:
Optional  vVent: Spirovent® For dual-flow setup, be sure flow
1" to 1-1/4" PE Socket Pressure  or equivalent with one fixed speed circulator is
. Gauge (highest point sufficient for stage 1 heat pump
1" Fill & Purge access ports: 0-60PSIG in piping) operation, especially for unit sizes

75 and 80. Recommended flow is
~3 gpm per nominal ton, and
Reynold's number should be >2500
for turbulent flow. If not, pump
packs with one variable speed and
one fixed speed pump are available.

Camlocks can be used
for quick connections. Fittings can
be removed and reused on other
jobs when purging is complete.

HEAT PUMP

NGround Loop Connections| N
CONNECTIONS 3-way 3-way \\\
Valve Valve T
Outdoor | 7
Loop

Circulator | 2 PUMP

Pumps [ MODULE

) Basement

Wwall

‘ ‘ Available Fittings:

Heat Pump Connections | 1" Syeat

2-POLE 30A

CONTACTOR "
y2e 50-1012 IN <_1" Barbed
- DEVICE BOX 1" MPT
P/T Ports  MIN 4'x4"x3'D)
s Pressure
Relief
ouTpoOoR IN 0
Flexi Valve
exible Rubber Hoses, copper . -
or other suitable (125 psi) ~

Fill gap between
insulation and wall
with expanding foam

piping (100 psig min)
FPT MPT-barbed

Brass Fittings adapter w/side port
NOTES:

® Circulator Pump Module should be mounted vertically to minimize the possibility of air locking the circulators.

® All lines inside the structure and through the wall should be insualted with 3/8" to 1/2" thick closed cell pipe insulation.

e Holes through the foundation / structure should be filled with expanding foam from both sides to prevent leakage.

® Proper drainage material should be used on the outside of the wall to prevent water buildup.

® Pump module fittings are available from Maritime Geothermal Ltd.

e A pressure gauge is recommended if P/T plugs are not installed.

e For most applications, a 1 pump module will accomodate model sizes 09 to 45, and a 2 pump module will
accomodate sizes 55 to 80. The total loop pressure drop including the headers, inside piping and heat exchanger
drop should be calculated based on the antifreeze mixture and lowest desired entering water temperature. The pump
module selected must provide the required flow at this calculated pressure drop value.

OUTDOOR OUT /Q

CIRCULATOR PUMP MODULE 3-WAY VALVE POSITONS (LEFT SIDE VIEW)

7 . . . . . . . . . N
;1. Valve in Loop fill/lpurge position. 2. Valve in HP fill/lpurge position 3. Valve in normal running position. \
| |
| Ground Loo Ground Loop Ground Loop |
| 1
| 1
| Purge Cart Purge Cart Purge Cart |
1 |
1 |
| |
|
! Pump Pump Pump |
| 1
/
‘\\ Heat Pump Heat Pump Heat Pump _
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02 - D. RHEAULT | D. RHEAULT |20-May-2014f rommrergs Fo)Dae ' Installation for 2-Stage Heat Pumps
01 |lnitial Release] D. RHEAULT | D. RHEAULT |22-Nov-2013f L — Size  [Drawing Number REV | SHEET
REV] ECO # | IMPL BY | APVD BY | DATE || o™ A 001823CDG 03 [10of1

1-May-2025 Page 31 002749MAN-01

go to TABLE OF CONTENTS




Open Loop Installations
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Well Water Temperature

The temperature of the well water should be a minimum of
41°F (5°C), and should normally be 45+°F (7°C+). In general,
groundwater temperatures across the Canadian prairie provinc-
es and Northern Ontario may be close to the 41°F minimum,
while in other parts of southern Canada it will probably be 46-
50°F, although local exceptions will exist. In more southern
locations, it will be warmer.

The groundwater temperature should be verified as the first
step in a proposed open loop installation.

Well Water Flow

The water source is normally a drilled water well with sub-
mersible pump that is the same well which supplies domestic
water needs. It must be able to supply the required water flow
as listed under the Total Flow column in the table.

TABLE 15 - Required Flow

Heat Heat Pump Domestic Total

Pump Flow* Water Usage Flow

Model gpm gpm gpm

Size (L/s) (L/s) (L/s)
25 8.0 (0.50) 4 (0.25) 12 (0.76)
45 10.0 (0.63) 4 (0.25) 14 (0.88)
55 12.0 (0.76) 4 (0.25) 16 (1.01)
65 14.0 (0.88) 4 (0.25) 18 (1.14)
75 16.0 (1.01) 4 (0.25) 20 (1.26)

* These are minimum water requirements based on an

entering water temperature of 45° F.

For groundwater temperatures of 50°F or greater, these
flows can be reduced by 25% if required.

Rather than being estimated by a well driller, the flow from
a proposed source well should be measured by performing an
extended flow test to be sure it is capable of supplying the re-
quired flow over an extended period of time. This is done by
flowing the well at the highest possible rate, noting the static
water level in the well, and monitoring the pumping fluid level
until stable. Unless the fluid level is very high, fluid level moni-
toring will require a device called a water level sounder. The
flow rate can then be measured either by a cumulative gallon
meter, a flowmeter, or by timing the filling of a bucket of known
size. The test data can be recorded as follows:

METER TOTAL FLOW | WATER WATER
TIME READING FLOW RATE LEVEL LEVEL

(USGAL) | (USGAL) | (USGPM) (FT)  (IN) (FT)
20:25 131735.5 0 20 6 20.5
20:27 131756 20.5 10.3] 24 0 24.0
20:30 131779 23 6.0] 26 0 26.0
20:42 131847 68 6.1 29 0 29.0
20:51 131906 59 6.6] 29 0 29.0
21:03 131982 76 6.3 29 0 29.0
21:32 132156 174 6.0 29 0 29.0

It is best to flow the well for as long as possible (e.g. 12
hours) at the flow rate required by the proposed heat pump size.
However, if the test is performed before a larger submersible
pump is installed, it may be assumed that any unused water
level drop during the test (that is, any distance remaining be-

tween the pumping fluid level and the pump intake) would con-
tribute linearly to the flow rate should a larger pump be installed.

In the above example, it was recorded that the flow rate
stabilized at 6 gpm, while the water level dropped from 20 to 29
feet (9 feet). If the intake of a larger pump could be placed so
that a further pumping fluid level drop of 9 feet could be
achieved (total 18 feet), it can be assumed that the flow would
double to 12 gpm. Of course, this should be verified with a sec-
ond test once the larger pump is actually installed.

Well Water Quality

The well water should be tested to be sure it meets mini-
mum standards. Although the threat of poor water quality to
open loop installations is often exaggerated, poor water quality
can lead to rapid heat exchanger failure or frequent servicing.

First, the well should not produce any sand. Sand will
physically erode heat exchanger surfaces, and quickly clog re-
turn (injection) wells. Solids or TDS should be less than 1 ppm
(1 mg/L) if a return well is used.

To avoid scale formation on the inside of the heat pump’s
outdoor loop coil, total hardness should be less than 350 ppm /
350 mg/L. In practice, scaling is very rarely a problem at north-
ern groundwater temperatures of 50°F or less because scale
does not generally form at low well water temperatures (unlike,
for example, in a domestic hot water tank). In more southern
climates, the hardness guideline will be a more important con-
sideration. Should scale form, heat pump performance will
gradually deteriorate, and will require periodic flushing with a
calcium/lime removing solution (see General Maintenance sec-
tion). If the need for periodic flushing is anticipated, the optional
Cupro-Nickel (CuN:i) coil and piping should be ordered.

Corrosive (salty) water can cause failure of the inner tube
of the heat exchanger, leading to loss of refrigerant and water
entering the refrigeration circuit, which ruins the heat pump. If
chlorides exceed 20 ppm (20 mg/L), the optional CuNi coil and
piping should be ordered. If chlorides exceed 150 ppm (150
mg/L), or significant Ammonia (>0.5 ppm) or H,S (>0.2 ppm) is
present, the use of an open loop system should be reconsid-
ered.

Water Discharge Methods

Water disposal methods vary from area to area. However,
some consideration should be made to prevent the cooled
discharge water from immediately coming in contact with the
supply source. Attempting to return the water to the source well
will eventually cool the water so much that the heat pump will
shut off on its low pressure safety control.

Acceptable methods for disposing of the waste water are
listed below. The waste water is clean; the heat pump has no
effect other than reducing the temperature of the water. Refer
to drawing 000907INF for typical disposal method diagrams.

® Second well (return well)
® Percolation (Drain, ditch, leaching field)
® Pond, river or stream

ENSURE SELECTED METHOD CONFORMS
TO LOCAL REGULATIONS.

A return well should be a minimum of 80 ft. from the supply well
for residential applications. The water returned to the well
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Figure 2: Open Loop Accessories & Tools
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will not necessarily be pumped into the same aquifer, depend-
ing on underground conditions. The return well must be able to
supply at least the same quantity of water as the amount you
wish to inject into it, preferably much more, since injection ca-
pacity will tend to decrease over time due to clogging. It may be
necessary to place a pressure-tight cap on the well to keep the
return water from flowing out the top of the well. This cap is
commonly required since a certain amount of pressure may be
needed to force the return water back down the well in cases of
limited injectivity.

Water discharged by percolation will generally soak into
the ground within a distance of 50 to 100 ft. If suitable care is
taken to ensure that the drain pipe runs downhill and the end of
the pipe is protected by a bale of hay or spruce bows, the end of
the pipe will not freeze as the pipe will empty out when the heat
pump shuts off and the water valve closes. A screen should be
installed on the end of large discharge pipes, to prevent animals
from building nests inside during extended ’off’ periods and
causing a backflooding risk for open water drains.

When snow comes it will usually cover the entire process
much like a small spring. It is recommended that the pipe be
below the frost line when possible for maximum freeze protec-
tion.

When discharging into a river or stream, or above the sur-
face of a pond, the same guidelines should be followed as de-
scribed in the paragraph above for the percolation method.

When discharging the waste water below the surface of a
pond or lake, the discharge pipe should be placed below the
frost line to prevent the pipe from freezing. As opposed to the
percolation method, water will remain in the end of the pipe. It
is recommended that the surface of the pond be lower than the
installation location of the heat pump. This reduces the back
pressure generated by the weight of the water in the pond.

Water Valve

Water flow through the heat pump is turned on and off by a
water valve, which is controlled by a 24VAC signal from the
heat pump. It should be installed on the OUT pipe of the heat
pump, so that the heat exchanger remains full of water at all
times. There are 3 types of water valves that may be available
from Maritime Geothermal.

e Hailin or equivalent slow acting motorized ball valve,
which is powered open and powered closed.

e Taco slow acting motorized ball valve, which is powered
on and stores the energy required to close using a capaci-
tor.

e Rainbird or equivalent fast acting solenoid valve.

Most installations use a slow closing motorized ball valve.
These take 5-15 seconds to close, so avoid the water hammer
which can occur with fast acting valves. A fast acting solenoid
valve can be used for applications where water hammer is not
expected.

All valves come from Maritime Geothermal Ltd. with a wir-
ing harness, which plugs into a connector behind the pipe post
of the heat pump. (If buying a water valve elsewhere, be sure to
get the wiring harness from Maritime Geothermal.) This both
allows the heat pump to properly control the valve, turning the
water flow on and off with the compressor, and also tells the
heat pump to select the higher low pressure safety control for
open loop operation (since there is no antifreeze present).
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Water Flow Control

A flow restricting (‘Dole’) valve is highly recommended,
installed downstream of the water valve. This is a passive (non-
electrical) device which automatically varies the size of its rub-
ber orifice in order to restrict flow to its stamped gpm value, re-
gardless of water pressure. This is important in order to provide
some backpressure to the water system, which could otherwise
be too low for the comfort of people taking showers or otherwise
using the domestic water system. It also prevents excessively
low refrigerant discharge pressure when in cooling mode. Dole
valves are available as an accessory.

Dole valves can emit a ‘whistling’ sound if the pressure
drop through them is high. Therefore, they should be placed
where the noise will not cause a nuisance, e.g. outside the
basement wall or perhaps in a well insulated box.

Submersible Pump Selection

Of course, the submersible pump must be large enough to
supply the flow required by the heat pump. This is usually not a
problem, pumps often being oversized by default.

However, if a conventional fixed speed pump is too large,
its fixed capacity will exceed that of the Dole valve at reasona-
ble pressure switch settings (<80 psi). This will cause the sub-
mersible pump to cycle on and off continuously while the heat
pump is running, causing excessive wear to the submersible
pump. The installation of a large air bladder tank will cause the
cycles to have a longer duration, but will not solve the problem.

To avoid this problem, the fixed speed pump should be
sized according to its head vs. flow curve. The required head
should be calculated using height between the pumping fluid
level in the well and the elevation of the heat pump, pipe pres-
sure drop at nominal flow rate, desired system water pressure,
and any back pressure from return well. Then a pump can be
selected that delivers the nominal flow for the chosen heat
pump size at that head. In case this calculation is not exact, a
variety of Dole valves can be carried by the installer, and a larg-
er Dole valve installed if submersible pump cycling is observed.

An alternate approach would be to install a variable speed
submersible pump, which varies its speed to maintain a con-
stant water system pressure. Or use a mechanical ‘cycle stop’
valve, which is installed upstream of the air bladder / pressure
tank and varies its orifice to put backpressure on the pump dur-
ing periods of low flow in order to keep it from cycling off.

Stage 1 vs. 2 on Open Loop

In an open loop installation, the submersible water pump
draws significant power compared to the heat pump, especially
for smaller heat pump sizes. This is particularly true when using
a conventional fixed speed submersible pump. Under normal
usage, the efficiency of such a pump is not particularly im-
portant, due to short run times in a domestic water system.
When used with a geothermal heat pump, which can run all day
on the coldest days of the year, it is highly recommended that
effort be made to select an energy efficient submersible pump.
However, these may be hard to find.

The significant power draw of submersible pump will proba-
bly negate the COP benefit of running the heat pump on stage
1. In this case, it is recommended to jumper Y1 and Y2 together
at the heat pump terminal strip, in order to satisfy the heating
demand as quickly as possible and minimize run time. For the
same reason, slightly oversizing the heat pump is acceptable on
open loop applications, although this will require higher water
flow.
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Plumbing the Heat Pump

The port connections for the outdoor loop are 1” brass
FPT fittings. They are marked as OUTDOOR IN and OUT-
DOOR OUT.

Plumbing lines, both IN (supply) and OUT (discharge), must
be of adequate size to handle the water flow necessary for the
heat pump. A 1” copper or plastic line should be run to the Out-
door IN (Supply IN) pipe of the heat pump. Similarly, a 1™ line
should be run from the Outdoor OUT (Supply Out) pipe to the
method of disposal. P/T plugs should be installed at each port.
See Figure 1 in the Ground Loop section for a description of
P/T plugs. The water valve should be installed in the OUT
(discharge) line. Refer to drawing 000907CDG at the end of this
section for the recommended setup. Placing the water valve in
the discharge line ensures that the heat exchanger inside the
heat pump remains full of water when the unit is not running.
Unions or some other form of disconnect should be used so that
the coaxial heat exchanger may be accessed should it required
cleaning.

As mentioned earlier, the heat pump has an electrical con-
nector plug for the water valve just inside the cabinet. After the
water valve is installed, run the valve harness into the cabinet
through the hole provided. Remove the jumper plug from the
valve connector and connect the harness in its place.

Optionally, a water flow meter can be installed in the dis-
charge line so that the exact amount of water flowing can be
determined at a glance. It should be placed between the Out-
door OUT (Supply OUT) pipe of the heat pump and the water
valve.

With proper flow, there should be 5-7°F (3-4°C) delta T be-
tween the IN and OUT water temperatures of the heat pump
when operating in the heating mode.

All water line valves on both the supply and discharge lines
should be either BALL or GATE valves. GLOBE valves have a
higher pressure drop, meaning more pumping power to maintain
the required flow to the heat pump.

Pipe Insulation

All ground water piping to and from the Outdoor Loop ports
on the heat pump should be insulated with 3/8” closed cell pipe
insulation, to prevent condensation and dripping onto floors or
walls.
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Typical Ground Water Installation for Size

25-80 Heat Pumps

for Units With Brass FPT Fittings
TACO 24VAC EBV (Electronic Ball Valve)

NOTE:Refer to the heat pump labels
HEAT PUMP for connection locations.
CONNECTIONS
Connect the harness plug to
the connector inside the heat

ELECTRICAL
CONNECTOR

NOTE: Dole valves can be quite noisy.
Placing a the optional ball valve
approximately two feet from the Dole
valve can reduce the noise level.
Alternately, the Dole valve can be
placed outside the home.

125psig Dole Valve
PRV | Recommended To:
= for Flow Setting E{aTgnd Well
OUTDOOR OU I iel
(suppLy ou) [WAEC . - I_rl O Ditch
1" Brass FPT 1" Line NOTE: Remove valve 1" Ball Pond
head and manually place Vté_llvel Etc.
the valve in the open (optional)
position before soldering. Air Bladder
Tank
P/T Plugs
125psig Pressure
Pressure Gauge
PRV Switch 0-60PSIG
. From
OUTDOOR IN ’ 1" Line WeII Pump
(SUPPLY IN) O
1" Brass FPT 1" Ball
Valve Air Bladder Tank Table

It is recommended that either

unions or boiler drains be

installed to provide connection I
points for flushing the coaxial
exchanger should it need to
be cleaned due to scaling.

To House

HEAT PUMP|Air Bladder Tank Size*
MODEL USGAL Litres
25 24 91
45 28 106
55 32 121
65 36 136
75 40 151
80 42 159

*Based on 2 minute well pump run time.
A larger tank may be used if a longer run
time is desired.

TACO 24VAC Slow Close Water Valve

Connect the harness plug to the ’
connector inside the heat pump. % NOTE: Ensure the

v pin is installed in the
proper orientation as

-- shown here when

“E" re-installing the head.

ELECTRICAL
CONNECTOR

Piping is as shown above “E"

NOTE: Remove the head from the valve
before soldering the valve in place.

~

/

Generic 24VAC
Solenoid Water Valve

Connect the harness plug to the
connector inside the heat pump.

ELECTRICAL
CONNECTOR

Piping is as shown above.

Bﬁvyn gy ad D1a(t)e DEC 08 170 Plantation Rd.
rs_Gedaes i i
Ce e mARITIME GEOTHERMAL rp. peveodee s
Chris Geddes 10 DEC 08 fee : .
é%p_rovzi gé (ENG) D1a(t)e DEC 08 9 Typical Ground Water Installation
02 | 000228 | C. GEDDES| C. GEDDES |21 MAY 2014|[Chris Geddes 10 for Size 25-80 Heat Pumps (Brass FPT)
01 [Initial Release| C. GEDDES | C. GEDDES 10 DEC 08|t —0un— — Size [Drawing Number Drawing Rev| SHEET
V¢ ate
REV| ECO # | IMPL BY | APVD BY DATE || 7 A 000907CDG 02 1 of 1
1-May-2025 Page 35 002749MAN-01

go to TABLE OF CONTENTS




Search for any topic: | CTRL +| F
1. Dual-Flow Groundwater (Well) Installation
Connect harness plug to DORLIEC\(/)XALI\\AIENISDIERIG
connector inside pipe post - T
— E— i —® C  HEAT PUMP e I
! ° ELEC. BOX UNIT a
WELL / LOOP | LfY} T | poLE| DOLE |
CONNECTOR | (gpm) | (gpm) |
P/T PLUG See sizing chart. 25 4 2 1
OUTDOOR OUT Dj: UEU s 5| 4
Slow closing water valves _> I
UNION SOLENOID should not be required due to STAGE 1 T ! 55 6 4
VALVE limited system pressure from DOLE VALVE (_) water 65 8 4 !
; disposal
Cycle Stop valve, making p J
water hammer unlikely. or method |[75/80( 10 5
T INCREMENTAL NG RELAY REGD
HEAT PUMP DOLE VALVE No RELAY ReQD]
PIPE POST | ‘ ot o
water conservation is
CONNECTIONS SOLENOID required for regulatory
compliance or limited yield
VALVE wells, it may be possible to
PRESSURE decrease these valve sizes,
P/IT RELIEF PRESSURE depending on EWT.
VALVE WITCH
PLUG swire GAUGE
OUTDOOR N : I I | <€— From
If using Cycle Stop valve, smallest Well Pump
7UNION VBA'?_IVLE uJ available air bladder tank may be CYCLE STOP VALVE
selected. Tank and submersible pump

lives will be extended, pump power will
be lowered, and Dole valves will be
quieted or silenced.

To domestic
water system U

Adjust as per manufacturer's recommendations
or to 30 psi with heat pump running

2. Dual-Flow Groundwater (Well) Installation with Slow Closing Water Valve

For Installations Subject to Water Hammer Even at Low System Pressures, or Without Cycle Stop Valve

‘\; Connect harness plug to connector inside pipe post T'*C* 1 HEAT PUMP RECOMMENDED
— \.YZ‘ ELEC. BOX DOLE VALVE SIZING
CONNECTOR E UNITf'boLe | poLE
P/T PLUG CYEE] See sizing chart. SIZE (gpm) | (gpm)
OUTDOOR OUT I H | 25| 4 | 2
UNION 'SLOW CLOSE' STAGE 1 —» | 5| 5| 4
TACO EBV DOLE VALVE | Towater | oo | o | 4
Do not use slow disposal
closing valve here to method 65 8 4
avoid flow change INCREMENTAL
HEAT PUMP :jelays and pc;;sible DOLE VALVE 75/80| 10 5
PIPE POST OW_pressure rips. H If water conservation is
required for regulatory
CONNECTIONS SOLENOID compliance or limited yield
wells, it may be possible to
VALVE PRES decrease these valve sizes,
PRESSURE| TANK depending on EWT.
P/T RELIEF PRESSURE
VALVE SWITCH
OUTDOOR IN - - \ | |
If using Cycle Stop valve, smallest
UNION VBAAI‘_k/LE ulj available air bladde( tank may lbe selgcted. CYCLE STOP VALVE
To domestic+ e;zzzeadndpjumbpmg:j/\lgre MFI’ILI’I";)F; l:gaser\ggl t;i q Adjust as per manufacturer's recommendations
water system U Dole v;alves will be quieted or silenc'ed. or o 30 psi with heat pump running
Drawn_ By Date 170 Plantation Rd.
D Rh | 22-Nov-2013 itcodi
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Dan_Rheault 22-Nov-2013 Drawing Name
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GROUND WATER DISPOSAL METHODS
Supply Pressure
Well Tank Nordic
T —_ [ | Heat
—_— e~ e=r | Pump
Pitless I
Adaptor e . \
Water Table A e
? Pond
L Lake
1 < minimum 80ft.. Stream
Submersible
Pump

Supply Pressure Return
Well Tank Nordic Well
— _> [ .., Heat —
=1 | Pump N %&__
——]
Pitless i i
Adaptor I — —
T Water Table
P minimum 80ft.. _
Submersible ]
Pump

Pressure
Tank
1
_> '
] e s A
[ ]
Pitless
Adaptor T
| |
Water Table :
1
? 1 Tile Field
P minimum 80ft.. _ :
I 1
Submersible 1
Pump !
1
1
1
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Ductwork
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Blower Motor

The indoor unit is equipped with a direct drive ECM blower.
The motor features a soft start function, and will maintain the
programmed airflow up to the maximum external static value.

The airflow can be set in increments of 100cfm within an
allowed range using the Indoor Fan page of the PC App. Air-
flow will be reduced with decreasing outdoor temperature, to
avoid progressively cooler heated air being delivered as heat
pump capacity decreases due to cold weather.

Air Duct Zoning

Air zoning can be done with heat pumps that have 2-stage
compressors, but only to a limited extent. It is recommended
that heating zoning be done with the hydronic side instead.

With ducted air zoning, no zone should be less than 1/3 the total
area, to avoid problems of high airflow and noise through one
zone or safety control trips due to capacity mismatch between
heat pump and zones.

The airflow can be reduced by an adjustable amount be-
tween 5 and 20% (value set in PC App) by making a dry contact
across 24VAC and AR on the right side middle terminal strip of
the control board, as shown in Wiring chapter.

When only one zone of 50% or less is calling for heating or
cooling, the compressor should be limited to stage 1 operation
by the zone controller by sending only a Y1 (without Y2) control
signal. Stage 1 corresponds to ~67% compressor capacity and
~80% airflow.

Refer to Indoor Airflow Data in the Model Specific Infor-
mation section for actual airflows with the various reductions.

Duct Systems - General

Ductwork layout for a heat pump will differ from traditional
hot air furnace design in the number of leads and size of main
trunks required. Air temperature leaving the heat pump is
normally 95°-105°F (35-40°C), much cooler than that of a
conventional fossil fuel furnace. To compensate for this, larger
volumes of lower temperature air must be moved and
consequently duct sizing must be able to accommodate the
greater airflow without creating a high static pressure or high
velocity at the floor diffusers.

A duct system capable of supplying the required airflow is
of utmost importance. Maritime Geothermal Ltd. recommends
that the external static pressure from the duct system be kept
below 0.2 inches of water total. In some instances the number
of floor diffusers will actually double when compared to the
number that would be used for a hot air oil-fired furnace. Refer
to following tables.

1. Generally allow 100 cfm for each floor grill.

2. All leads to the grills should be 6" in diameter (28sq.in. each).

3. The main hot air trunks should be at least 75% of the cross
sectional area of leads being fed at any given point.

4. Return air grills should have a minimum of the same total
cross sectional area as the total of the supply grills.

5. The cross sectional area of the return trunks should equal
the cross sectional area of the grills being handled at any
given point along the trunk.

Itis VERY IMPORTANT that all turns in both the supply
trunks and the return trunks be made with TURNING RADII. Air
act like a fluid and, just like water, pressure drop is increased
when air is forced to change direction rapidly around a sharp or
irregular corner.

Flexible collars should be used to connect the main trunks
to the heat pump. This helps prevent any vibrations from travel-
ling down the ductwork. If a plenum heater is installed, the col-

lar should be at least 12” away from the heater elements.

If desired, the first 5-10 feet of the main supply trunks can
be insulated internally with acoustical duct insulation to further
inhibit any noise from the unit from travelling down the ductwork.
If a plenum heater is installed, insulation should not be placed
within 12” of the heater elements.

Duct Systems - Grill Layout

Most forced air heating systems in homes have the floor
grills placed around the perimeter of the room. Supply grills
should be placed under a window when possible to help prevent
condensation on the window. Supply grill leads should be 6" in
diameter (28 square inches each) to allow 100 cfm of airflow.

In a typical new construction, there should be one supply
grill for every 100 square feet of area in the room. When rooms
require more than one grill, they should be placed in a manner
that promotes even heat distribution, such as one at each end of
the room. Itis a good idea to place a damper in each grill sup-
ply or place adjustable grills so that any imbalances in the heat
distribution can be corrected.

The total number of supply grills is based on the heat
pump’s nominal airflow. The table shows the number of grills
recommended per heat pump size.

TABLE 16 - Number of Air Grills
Model # of Grills (@100 cfm)
45 12
55 15
65 19
75 21

Return grills should be mounted on the floor. At minimum
they should be the same size as the supply grill, it is highly
recommended that they be 25% to 50% larger than the total
supply. They should be placed opposite the supply grills when
possible to ensure distribution across the room. For rooms re-
quiring more than one supply grill, it may be possible to use one
larger return grill if it can be centrally positioned opposite of the
supply grills, however it is preferred to have one return for each
supply to optimize heat distribution across the room.

Thermostat Location

Most homes are a single ducted air zone with one thermo-
stat. The thermostat should be centrally located within the
home, typically on the main floor. It should be placed away from
any supply grills, and should not be positioned directly above a
return grill. Most installations have the thermostat located in a
hallway, or on the inner wall of the living room. It should be not-
ed that most homes do not have any supply ducts in the hall-
way. This can lead to a temperature lag at the thermostat if
there is very little air movement in the hallway, causing the
home to be warmer than indicated by the thermostat.

Plenum Heater

The plenum heater will be usually installed inside the heat
pump, as described in the Installation Basics section. If the
blower is installed in the side discharge position, the plenum
heater will be installed in the discharge ductwork outside the
unit, at least 12” away from any flexible duct collars. There is an
accessory plenum heater with a wider cage profile available that
is more suitable for duct installation.
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Typical Duct & Condensate Connections - TF Series

turning radii

' internal insul.
for noise
(optional)

supply flexible duct collar
(min. 12” above internal
plenum heater elements)

return flexible duct
collar (option 1)

warm air
supply duct
S o |
N
S =
g Supply and return ducts
S to be sized according to
8 duct sizing guide, for
= external static pressure
P of 0.2"H,0
S
)
= H .
< .
=]
(b} -
= ‘&"\ “ . (.

A \filter change
+  fastener

accessory pad or
2" styrofoam

3/4” (nom.) PVC piping

for condensate:

no trap required, check local
codes for venting requirements

Note that proper duct system design is VERY IMPORTANT,
since this is how the heat pump delivers heating & cooling into the living space.
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TABLE 17 - Duct Sizing Guide (external static of 0.20” H,0)

. Minimum . Return Air ,
A(‘erf::)w Duct Area Dm(mt)eter Rectangular Equivalents (in) Diameter A('L”/rlsjw
(sq.in) (in)

37 20 5 2.25x10 3x8 3.5x6 4x5.5 5x5 ) — 5 17
63 20 5 225x10| 3x8 | 3.5x6 | 4x55 | 5x5 POED
100 28 6 325x10| 4x8 5x6 | 55x55| 6x6 4_//.7 47
152 38 7 325x14| 4x11 | 5x85 | 6x7 |6.5x6.5 4_//. 8 72
212 50 8 4x15 | 5x12 | 6x10 7x8 8x8 4_//.9 100
226 50 8 4x15 | 5x12 | 6x10 7x8 8x8 /,_10 107
277 64 9 5x15 | 6x12 | 7x10 | 8x9 |85x85 4.//L1o 131
304 64 9 5x15 | 6x12 | 7x10 8x9 |8.5x8.5 /,_ 12| 143
393 79 10 6x15 | 7x13 | 8x11 | 9x10 |9.5x9.5 <-//L12 185
411 113 12 7x18 | 8x16 | 9x14 | 10x12 | 11x 11 <L— 12| 194
655 113 12 7x18 | 8x16 | 9x14 | 10x12 | 11x 11 14| 309
680 154 14 8x22 | 9x19 | 10x17 | 11x15 | 12x14 | 13x13 |<ged— 14| 321
995 154 14 8x22 | 9x19 | 10x17 | 11x15 | 12x14 | 13x13 — 16| 470
1325 201 16 8x30 | 10x22 | 12x18 | 14x16 | 15x 15 <-/I_ 18| 625
1450 201 16 8x30 | 10x22 | 12x18 | 14x16 | 15x 15 /1_20 684
1750 254 18 8x40 | 10x30 | 12x24 | 14x20 | 16x17 |16.5x 16.5 <J/_ 20| 826
2000 254 18 8x40 | 10x30 | 12x24 | 14x20 | 16x17 |16.5x 16.5 /I-zz 944
2250 314 20 10x38 | 12x30 | 14x26 | 16x22 | 18x19 | 18.5 x 18.5 |l /— 22| 1062
2600 314 20 10x38 | 12x30 | 14x26 | 16x22 | 18x19 |18.5x 18.5 / 2| 1227
2900 380 22 12x36 | 14x30 | 16x26 | 18x23 | 20 x 20 ! /_ 24| 1369
3400 380 22 12x36 | 14x30 | 16x26 | 18x23 | 20 x 20 /,—26 1605
3600 452 24 14x38 | 16x32 | 18x28 | 20x25 | 22 x 22 |/ /— 26| 1699
4300 452 24 14x38 | 16x32 | 18x28 | 20x25 | 22 x 22 / r 28| 2029
5250 531 26 16x38 | 18x32 | 20x30 | 22x24 | 24x 24 1 /I' 30| 2478
6125 616 28 18x38 | 20x34 | 22x30 | 24x28 | 26X 26 <—’/r 32| 2891
6500 616 28 18x38 | 20x34 | 22x30 | 24x28 | 26x 26 </ / 4| 3068
7250 707 30 20x40 | 22x38 | 24x32 | 26x30 | 28x 28 / IL 34| 3422
7800 707 30 20x40 | 22x38 | 24x32 | 26x30 | 28x28 </ / 36| 3681
8500 804 32 22x40 | 24x38 | 26x34 | 28x32 | 30x30 / I-36 4012
9200 804 32 22x40 | 24x38 | 26x34 | 28x32 | 30x30 ] l 38| 4342
9800 908 34 24x42 | 25x40 | 26x38 | 28x34 | 30x32 | 31x31 l I_ss 4625
10900 908 34 24x42 | 25x40 | 26x38 | 28x34 | 30x32 | 31x31 l I 0| 5144

28x40 | 30x36 | 32x34 | 33x33 <—’Il

30x42 | 32x38 | 34x36 | 35x35 <_ll

30x45 | 34x40 | 36x38 | 37x37 —
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BACnet Control

If controlling the system via the BACnet interface, skip the
entire Operation section. In this case, see the BACnet Inter-
face section later in this manual for network specification and
BACnet object names.

Air Thermostat Operation

Demand for room heating or cooling through the ducted air
system will come from a 24V 3H/2C room thermostat, described
in the Wiring section. Refer to the thermostat’s manual to set it
up for 2-stage heat pump with electric backup, and for details on
thermostat operation.

In heating dominant climates, better cooling mode dehu-
midification can be achieved by disabling compressor stage 2 in
cooling. Then cooling mode will always operate at 67% com-
pressor capacity, and longer run times will result. This setting
must be made through the PC App’s Control Panel; see PC

Application (PC App) chapter.

SYSTEM MODE
@ ot (Heating)

Stage2 Cool

Enabled ()

Hydronic Temperature Control

One of the features of the TF’s GEN2 Control Board is
built in aquastat functionality known as “Setpoint Control”. This
is an internal routine to sample the indoor water OUT tempera-
ture to determine if hydronic heat is required; both water IN and
OUT temperatures are measured using sensors on water lines
inside the unit. The indoor circulator pump is turned on at regu-
lar intervals to refresh the water temperature. If sampling is not
desired, there is the option to use an external accessory temper-
ature sensor.

There is also provision to connect an external aquastat or
controller instead of using this routine, for example if two water
loops with different setpoints are being heated.

1. Hydronic Heating: Setpoint Control

It is recommended that this method be used to control the
system’s hydronic heat demand since it eliminates the need for
an external temperature sensor or aquastat.

There are two options for Setpoint Control, Indoor Loop
(ICR) method and HTS/CTS method.
Setpoint Control Method 1 - Indoor Loop (ICR)

PC APP:
Tools-->Configuration

Control Source HYD | Setpoints v |

Setpoints Method | Indoor Loop(ICR) W |

LCD Interface: .
Configuration oEb ‘

This is the default method and uses the Indoor OUT tem-
perature probe inside the unit for temperature control. Its value

is displayed in the Hot Tank box on the PC App’s View --> Set-
point Control screen. If this temperature shows NC, then either
the probe is not connected to the board or there is a problem
with it.

The heat pump will cycle the indoor circulator on and off
when the unit is idle or in air heating/cooling mode, in order to
sample the water temperature. When hydronic heating mode
ends, the indoor circulator will continue to run for 30 seconds. It
will then cycle with an OFF time and ON time as set by the Set
ICR Sampling popup which appears when SET is clicked on
the View --> Setpoint Control screen. The timer counts down
the time remaining before the next switch between ON/OFF.
The indoor circulator indicator will indicate when the circulator is
ON, OFF or SAMPLING. The default sampling times are 2
minutes ON and 6 minutes OFF. The LCD interface will also
indicate when the ICR is sampling (ON). The Timer Override
button will reduce the countdown timer to 10 seconds. When
sampling is done, stage 1/2/AUX water heating will be initiated if
water temperature is below the corresponding activation point.

See below, and also the PC Application (PC App) section
for full screenshots of the various windows.

Setpoint Control Method 2 - External HTS/CTS

PC APP:
Tools-->Configuration

Control Source HYD |Set|:u:ui|'|ts V|

Setpoints Method | Extemal (HTS/CTS) |

LCD Interface: e
Configuration JieiRis ] L |

When this method is used, no indoor circulator control for
temperature sampling will occur. It requires an external temper-
ature sensor placed in a dry well in the top of the buffer tank. Its
value is displayed in the Hot Tank box on the PC App’s View --
> Setpoint Control screen. If this temperature shows NC, then
either the probe is not connected to the board or there is a prob-
lem with it.

ANALOG INFUTS

BELECT: v=OFF | I2ON
HEEEHA  ° g
ﬂqlﬂlnlw—lnlgg 83}
2 ddad2a 00 s 23
PlelelEeEels]  [elele]
TYPE 7 NTC
— [10K TEMP |
* SENSOR |

A 10K Type 7 (or Type 3) NTC thermistor along with a 10K
1% or better resistor must be connected to the control board in
order to use the External HTS/CTS method. Connect the sen-
sor to the Al_5 input as shown above and on the wiring diagram
(SCH) in the Model Specific Information section. Remove the
Al_5 jumper on the control board.

For both setpoint control methods, hydronic temperature
setpoints are controlled through the LCD interface or PC App
(View-->Setpoint Control).
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The Setpoint Control screen looks like this for both Method 1
(Indoor Loop) and Method 2 (HTS/CTS).

==

Setpoint Units Outdoor Reset
| STANDARD | | Enabled O

oFr| 000 @

Hot Tank Temperature  Sét units (STANDARD or METRIC)

“F €<— Measured water temperature

Outdoor Reset Table (Heating)
Outdoor Ambient | NC F

Hot Setpoints

Stage 1

Setpoint 104 |2 °F
2 H°F

w

Outdoor Reset Factor
Actual SP | 104 “F
SETFPOINTS TABLE

Search for any topic: | CTRL + F

Indoor Circulator /

| _— Set indoor circulator ON/
OFF sampling intervals

Sampling ON Time Mins.é
Sampling OFF Time Mins.

Defta | 10 [ °F STAGE1 STAGE2 STAGE3
Activation | 94 O °F <5°F| 104 102 90
Stage 2 >5"F 102 100 88

Setpoint | 102 2
: v] °F >15°F| 100 98 86
Actual SP | 102 F e 98 % 34
Delta ] .
< 10 1 °F >35°F 96 94 82
Activation | 92 () °F
>45°F 94 92 80
Stage3 (Auxiliary) '\
Setpoint| 90 ¢ Outdoor
Actual SP | 90 i\ Click up/down ~ reset table
arrows to only appears
Delta 20 (| °F adjust values when out-
door temp.
Activation | 70 @< sensor is
(.\ Indicators will connected /
Delay 10 -2 mins turn on when a enabled, and

Remaining

0:00

demand occurs

also enabled
by button at

top of screen

(i.e. if a stage is on it will not turn off when the setpoint
is reached . Go to Control Panel to turn demand ON/OFF
with Stage buttons when in Manual Override Mode .

WARNING: When using Manual Override mode, Activa-
A tion no longer responds to the Setpoint Control values

TABLE 18 - Typical Temperature Setpoints

Stage 1 Stage 2 Stage 3
F C °F C F C
Setpoint 108 42 105 41 102 39
Delta 8 4 8 4 8 4
Activation * | 100 38 97 37 94 35
Delay 10 minutes

*Activation is determined by the Setpoint and Delta values

For example, in heating mode: when water temp falls
by the "Delta” amount below the "Setpoint”, the stage is
activated (at the board-calculated "Activation” temp). The
stage stays on until water is heated to the "Setpoint".

If using well-designed in-concrete-floor heating, the heat-
ing setpoints may be able to be lowered. Lower heating set-
points will translate directly into a higher COP (efficiency). Heat-
ing setpoints should be set to the lowest values that still main-
tain an acceptable temperature in the building on the coldest
day of the year; this may take some trial and error. Increasing
Delta values will also increase efficiency due to longer runtimes,
and lead to less wear on compressor due to a reduced number
of compressor starts.

The maximum water temperature setpoint is 120°F / 49°C.

| TIMER OVERRIDE <“f=— Reduce countdown timer to 10s
Outdoor Reset

Lower heating setpoints will translate directly into a higher
COP (efficiency), so when Control Source HYD is set to Set-
points, an optional Outdoor Reset control algorithm is available
for heating mode, which reduces the heating temperature set-
points at warmer outdoor temperatures. An accessory outdoor
temperature sensor is required, and it should be enabled in the
PC App’s Tools-->Configuration or through the LCD. Then
click on the Outdoor Reset button at the top of the Setpoint
Control window. The button will change to say Enabled, the
indicator will come on and the Outdoor Reset Table will appear.

The table is created by subtracting the value of the Out-
door Reset Factor from the original setpoints once for each table
row. The table row in use based on current outdoor tempera-
ture is shown in red.

Summer Setback

The hydronic heating system may be idle for several
months in the summer. In this case, the heat pump may be put
in Summer Setback mode via the PC App’s Tools--> Configu-
ration window or the LCD interface. It may also be activated by
a field-installed switch; see Wiring chapter and the wiring
(schematic) diagrams in the Model Specific Information chap-
ter.

Summer Setback disables stage 3 (AUX), drops setpoints
to 70°F (21°C), and decreases temperature sampling frequency
to 2 days. This minimizes electric power usage while keeping
cast iron head circulation pumps operational.

2. Hydronic Heating: Signals Control

PC APP: Control Source HYD |5ignals W |

Tools-->Configuration

LCD Interface:
Configuration

Similar to BACnet control, with Signals Control the heat
pump will turn the 2 compressor stages on and off and activate
cooling mode when it is told to by 24VAC signals. These are
provided via external dry contacts, most often from a 2-stage
aquastat or aquastats (available as accessories). See Wiring
section. The heat pump’s internal control logic will not be used,
except to limit temperatures and report operating data and
alarms.

Most installations will instead use Setpoint Control; how-
ever, Signals Control provides control flexibility for certain situ-
ations, for example if two water loops with different setpoints are
being heated. Temperature settings similar to those outlined in
the previous Setpoint Control section should be used.

When using Signals Control, the backup tank element ther-
mostat can be set to maximum, allowing the electric elements to
be controlled by an external contactor placed in the power sup-
ply connections (see diagrams in Wiring section). The contac-
tor can be connected to stage 2 of the heating aquastat via an
optional 0-2 hour timer. Alternatively, tanks with their own pro-
grammable controller can be set to run independently with a
lower temperature setpoint than the aquastat(s).
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Search for any topic: l&, +lF_
PC Application (PC App)

NOTE: Before using the PC Application, refer to Appendices for installation instructions for the PC App and USB driver.

Connect a USB cable between the PC and the control board USB connector located at the bottom center of the board. Use the Win-
dows Start menu to launch the PC App. You should see a screen similar to the one below. The revision of the PC APP is shown in
the top left corner of the screen. Click the Connect button to begin communications with the control board.

9

Al MGL GENZ PC APP V220 Control Board Firmware V292 Monday, 025 206:25 PM - o x
File View Graphs Tools Windows Help Connect | ONLINE ) Air Control: SIGNALS () POLLING Gpapy REFRESH 10 secs “l cieam AL m:cﬂf 0
5l scrial# 10001-0525 uNITS [STANDARD | [ ManUAL OVERRIDE @ DATALOG RATE 2 mins GRAPHS | | Cabinet:  27.3°C

BACnet Info - MAC: 125 Instance: 980000 Timeout: 0:00  GENZ Date and Time: 05/05/2025 14:06:23 el PIUEN st PC Command: RA  MODBUS Status: Idle

Once connected, the menus and buttons will become accessible and the Polling LED will begin to flash. The PC time and date will
appear at the bottom left corner of the screen. If the date and time need to be adjusted, click on menu Tools-->Set Date and Time.
The control board date and time will be set to that of the PC.

A MGL GEN2 PC APP V2.20  Control Board Firmware V3.92 Monday, May 5, 2025 2:09:27 PM — (m] X
. , - . N POLLING Leak Detect
File View Graphs Tools Windows Help Disconnect | ONLINE O Air Control- SIGNALS () GRAPH REFRESH 10 secs “ | CLEARALL HAETIE o .
5 b senai 100010525 UNITS [STANDARD | | MANUAL OVERRIDE @ DATALOG RATE 2mins  ~ | SPAPHS | cobina 274

BACnet Info - MAC: 125 Instance: 980000 Timeout: 0:00  GENZ Date and Time: 05/03/2025 14:0%:25 el klely SIVER L ast PC Command: RT  MODBUS Status: Idle

PC Application Menus

The following pages describe the PC App’s menus in detail. There are six menus: File, View, Graphs, Tools, Windows, Help.

File Menu: This menu handles page arrangements. If one or multiple pages are open and arranged as desired for viewing, this
page arrangement may be saved and re-used the next time the PC APP is used.

File-->Open: Opens a saved page arrangement.
File-->Save: Saves the current page arrangement.
File-->Exit: Exits the PC Application.

Windows Menu: This menu is used to arrange windows (pages), or to bring a particular window to the front.

Windows-->Cascade: Arranges windows one in front of the other each with a small right and down offset from the last.
Windows-->Tile Vertical: Arranges windows side by side, stretching them fully from top to bottom.
Windows-->Tile Horizontal: Arranges windows up and down, stretching them fully from left to right
Windows-->Close All: Closes all open windows.
Help Menu: This shows information about the PC Application. N A R T AL =
Help-->About: Displays the window shown to the right. MGL GEN2 PC Application

Version 2.20.0.0

Copyright © 2025

Maritime Geothemal Ltd.

v
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View Menu:
This menu handles all of the operational viewing screens.

View-->Control Panel: The main control panel window will open, shown below.

Click to change from Air to Hydronic priority

(can also be done from Configuration screen)
Heat pump model

information
BTF Series - Size 75 Refrigerant: R454b

SYSTEM MODE
/ i

@ ofi (Heating)

Air Controls Hydronic Controls

Operational status of the /1 ~E ——

heat pump system ® O ® 0y

Manual controls are enabled O Y2 Y2A

when in MANUAL OVER- ® indoor Ean

RIDE mode. - CEM 0

Indicators show the demand == G

from the control system. ® Ow20c __ oo %

TACH 0 RPM

STAGE1 STAGE2

Compressor stage —|

ONJ/OFF status W 0-00-00
Stage run time indicators — | r Auxiliary

Hydronic Auxiliary

| 5> Stage 1 ON @ Stage 2 ON @ [ ]
Auxiliary information, air — : _
and hydronic. Status lights Refrigerant Pressures Alarm Count  SC Timer
indicates when in use. |, Suction 1022 PSIG @ [g Override

dP | 101 Ratio, 0
Refrigeration system / Discharge 204 psIG ® o
pressure data, along with

alarm indicators. Refrigerant Temperatures

. Suction
1 5 Evaporator| 376 °F Li_ne.F 314 Superheat
Refrigeration system Condenser | 741 °F E'Scﬁgrge 728 Setpoint
mne

temperature data.
@ EEV1 Position
—+—> Current 1000 @ 400 =%

Ovemde 0
| _» Reversing Valvefil (BOT)

® Qrejon @

Heating & cooling EEV" @ EEV2 Position
eating & cooling s.
Status light indicates when Current =0

in use.

Overnide

Reversing valves. — |
Status light indicates
when activated.

oFrF @ Run o-00-00

oN @

4:44

Current Draw

Search for any topic: | CTRL + F

Click to disable the unit and
fully open electric valves to
allow work to be done to the

refrigeration system.
EIIEAI/ (Also accessible from Tools
SERVICE .

—>Service Tools menu.)

To exit service mode, main
breaker must be turned off
and then back on.

Indoor fan information.

/ Click SET to adjust airflows.
0 Lfs SET

==/

Airflow | o|\CFM | 0| Lss
(@] @ %
TACH | o RPM

Recirculation .

CFM L/s

125002
Stage 1 @ | 17503
stage 2 @ | 220072

@ | 2200

Stage 1 @ | 17502
Stage 2 @ | 2200/;
Emergency .

4

Short Cycle timer and override but-
ton for when unit is being serviced.

View-->Setpoint Control:

Set airflow reduction % when
AR dry contact is made.

Shows the on-board temperature control screen. This screen is only available when Control Source HYD on the Configuration Page

is set to Setpoints (not Signals or BACnet).
Refer to the Operation section earlier in this manual for details.

View-->Alarms, Limits and Faults

The alarms page has four tabs:

1. ALARMS - Current alarm status, alarm count, high and low refrigeration alarm cutout values, and short cycle timer.
2. ALARMS LIST - List of alarms that have occurred since the PC APP has been operating (this will be lost when the PC is discon-

nected from the control board.)

3. LIMITS - Limits in effect which prevent compressor operation but that do not cause an alarm.

4. FAULTS - List of board hardware faults.

1-May-2025 Page 44

002749MAN-01

go to TABLE OF CONTENTS




Search for any topic: | CTRL + F

View-->Alarms, Limits and Faults (ALARMS Tab)

NOTE: Greyed out Alarms in the PC APP are not applicable to the system setup and are not monitored by the control board.
NOTE: Refer to Alarms and Faults screenshot below to see which alarms have a count.

Alarms without a count: These alarms only occur one time at which point they immediately create a Permanent Alarm.

Alarms with a count:

Master Alarm:
Permanent Alarm:

Low Pressure:

High Pressure:

Compressor Status:

Phase Monitor:

Not Pumping/Man HP:

Low Charge / EEV:

LOC (Loss of Charge):

Condensate Drain:

Outdoor Flow:

When an alarm occurs the compressor will stop, the alarm COUNT will increase and the Short Cycle (SC)
Timer will start. When the SC Timer expires the compressor will re-start. If no further alarms occur within
the REDUCE time (listed on 2nd tab of the Configuration Page), the alarm count will be reduced by 1. If

another alarm occurs within REDUCE time, the count will increase by 1. If alarms continue to occur, when
the alarm count reaches the Maximum Count value a Permanent Alarm will occur.

This alarm occurs when any permanent alarm occurs. It is used to simply indicate that there is an alarm.

The compressor will be locked out until the Permanent Alarm is manually reset either by cycling the
power or clicking on the RESET button.

A low pressure alarm occurs when the suction pressure drops to or below the Low Pressure Cutout
value. The low pressure is checked just before a compressor start; if it is OK the compressor will start,
otherwise an alarm will occur. When the compressor starts, the low pressure alarm will be ignored for the
number of seconds that low pressure Ignore on Start (listed on 2nd tab of the Configuration Page) is set
to, after which the low pressure alarm will be re-enabled. This allows a dip in suction pressure below the
cutout point during startup without causing a nuisance alarm.

A high pressure alarm occurs when the discharge pressure rises to or above the High Pressure Cutout
value.

This alarm occurs when there is a current draw on the compressor but no call for the compressor to be on
(i.e. welded contactor) or when there is a call for the compressor to be on but there is no compressor cur-
rent draw (i.e. manual high pressure control is open or contactor failure).

This alarm occurs when the Phase Monitor detects a fault condition and sends a fault signal to the control
board. For three phase units only and requires Phase Monitor accessory.

Discharge pressure is less than 30 psi higher than suction pressure after 1 minute run time. It indicates
leaking reversing valve, manual high pressure control trip, bad contactor, or defective compressor.

This alarm occurs if the EEV has been at >99% for 20 minutes within first hour of a cycle.
This alarm occurs if both the low pressure and high pressure sensors are below 30 psig (207kPa).

This alarm occurs if fluid level in the condensate tray rises to the level of the sensor.

Outdoor loop water valve end switch did not close (open loop only).

Go the Alarms Troubleshooting section of the Troubleshooting chapter of the manual to address alarm issues.

o]l ®
]

Alarms, Limits and Faults
Master Alarm occurs when

ALARMS ALARMS LIST LIMITS FAULTS /any alarm occurs.

STAGE 1

This button will erase all
alarms and alarm counters,
including a permanent alarm.

A

WARNING: Repeated
resets can freeze and
rupture heat exchang-
ers, ruining the heat
pump and voiding the
warranty. The source
of the alarm should be
determined before re-
setting the unit if pos-
sible or during opera-

>RESET

MASTER ALARM (@)

ALARM COUNT REDUCE PERM cuTouT
Low Pressure @ |0 OF 2 [ ] 67 =
- \
High Pressure @ [0 oOF 3 o 565 «| Low Pressure cut out.
o o PSIG I~ High Pressure cut out.
Compressor Status . 0 OF 3 .
Not Pumpi HP \

STt — Greyed out alarms are not
Low Charge / EEV @ oc @ SC Timer applicable to the system.
Condensate Drain [ ] 0:00 = |

SC Override ™~ Short Cycle Timer counts

down time until the next

tion after a reset. Flow/Water Valve Alarms  UNT REDUCE PERM compressor start is allowed.
e o [
This button will reduce the
b ® ® short cycle timer value to 10
Leak Detector seconds.
R454b Leak ® o
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View-->Alarms, Limits and Faults (ALARMS LIST Tab)
This tab show a history of alarms that have occurred while the PC App is connected, since it was last cleared.

Each alarm that occurs
while the PC APP is

connected to the control —|

board will appear here.
The alarm type and a
time stamp will be
shown.

Search for any topic:

[=/H

Alarms, Limits and Faults

ALARMS | ALARMS LIST | LIMITS | FAULTS |

CTRL | F
| - &

Alarm Description

Time Stamp

—
| CLEAR ALARMS LiST |

IT>| Loss of Charge#ff1 alarm

1211812018 11:42:51 AM

PERMANENT ALARM#] 12182018 11:42.51 AM
Loss of Charge#1 alarm 121812018 1:44:43 PM
PERMANENT ALARM#ET 121182018 14443 PM
Loss of Charge#1 alarm 121182018 1:44.56 PM
PERMANENT ALARM#T 12/18/2018 1.44:56 PM

fal

.| This button will erase the

alarm events in the Alarm List.

View-->Alarms, Limits and Faults (LIMITS Tab)

This tab shows temperatures that are out of limits but have not caused an alarm. These limits are shown
on the Tools-->Configuration page.

Confi Page Wednesday, May 7, 2025 11:47:43 AM =] = =]
seicl# MW - 05 - 25 YNNI~ [SmiomEnabled O]
Firmware: V3.92
Parameters In Sync O Power On Reset (POR)
System Configuration  Alamms and Delays  MODBUS
Model Configuration Pressure Cutouts YETE GITTE
SR loop Tyoe | OPEN  Low 67 7 PSIG
Model Size 75 ~ g:rnggle} 30 12| High 555 565 PSIG
ol o] SIS Y =] © =
Refrigerant Type R454b . B : e om
e [ et Rl ALARMS ALARMS LIST LIMITS FAULTS

QOuidoor Loop Limits
Outdoor OUT Too Cold @

Outdoor OUT Too Hot

T~

Indoor Loop Limits

Indoor Out Too Hot @
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View-->Alarms, Limits and Faults (FAULTS tab)

Search for any topic: | CTRL + F

This tab shows hardware faults that could occur. If one of these faults occurs there may be a problem with the control board hard-

ware, with LCD interface and buttons, or with a sensor.

If a fault occurs, some things to try:

e  Turn the power to the heat pump off for 20 seconds and then back on again.
e Use the menu item Tools-->Reset to Factory Defaults. If this clears the fault then the system configuration will have to be set

up again.

e For LCD interface or Menu Button faults, turn off the power, disconnect and reconnect the cable between the LCD interface board

and the control board, then turn the power back on again.

If the fault persists then there is most likely a hardware problem, and the sensor, control board, or LCD interface board will

need to be replaced.

Alarms, Limits and Faults

Pressure Sensors
Low Pres_ 1 (LPS1)

High Pres_ 1 (HPS1)
o
o

Temperature Sensors
Suction Line 1 (TS1) O

Calibration (CTS)
Indoor IN
Indoor OUT
Outdoor IN
QOutdoor OUT

00000000

= =R

ALARMS ALARMS LIST LIMITS FAULTS

Control Board
Digital Inputs )

Digital Outputs () ~—

Analog Inputs O

Flash Memory O

Real Time Clock )
LCD Display O

Menu Buttons O

PWM Outputs ()

0:00 BACnet Comms O

MODBUS
Main Comms O

o |

R454b Leak Detector ()

|~ Fault Indicators

I Greyed out do not apply.

View-->Stage Stats

The compressor information: number of starts, run hours and
starts per hour.

View-->Set Stage 2 Delay

Sets the delay before stage 2 is engaged on a stage 1 de-
mand. (“0” = no stage 2 engaged on a stage 1 call)

Stage Statistics =N =R

Je]

Stace 1
MNumber Total Awverage
of Stats ~ Run Hours  Starts/Hr
1] 1] MaM
RESET STAGE 1 STATS
Staae 2
MNumber Total Awverage
of Stats Run Hours  Starts/Hr
1] 1] MaM

RESET STAGE 2 STATS

|~ Erase the compressor
statistics (only for if a
compressor needs to be
replaced).

Set Stage 2 Delay B
Delay Value: 0> mins
Forced ON in: 0-00

Timer Override
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View-->Indoor Fan

Shows the settings screen for the indoor fan/blower. Airflow may be adjusted up or down by
the user within the allowed range. See Indoor Airflow Data section in the Model Specific

Information chapter for airflow ranges.

NOTE: This screen may also be accessed from the SET button of the Indoor Fan section of

the Control Panel screen.

Search for any topic:

Aiflow | 0|cC

TACH [ 0

Recirculation .
Stage 1 @
Stage 2 @

o

Stage 1 @

T

==/

%
RPM
CFM L/s

110072
15007

19005 897
19003 897

1500

CTRL < F

View-->Set Air Auxiliary Delays x|
Sets the delay before auxiliary air heat dlrdl e
(plenum heater) is engaged on a stage 1 or | DelayValue koS 203 mins
stage 2“dsmand. . Forced ON in: 0:00 0:00
Set to “0” for no auxiliary heat engaged
on a compressor-only demand from U= et
thermostat.
View-->Water Lines Water Lines o = (=]
Displays the outdoor |00p in, Qutdoor Loop - GW Indoor Loop - Water
out, and delta temperatures. | N | 320TaiN _ 320°F

out 320°F  OUT 322 °F

Flow @ AT| 00 °F AT| 02 °F

View-->Digital Inputs

Shows the digital inputs and their individual status (ON/OFF).

They may be individually controlled when i
Mode in order to facilitate troubleshooting.

n Manual Override

Digital Inputs =] &[S
Air Thermostat Inputs
[@an] (s @ (Qwo] D2 Y
1 Y DL1 ™Y
© Auto | Y2 [ ] © Ao | DI_O (OL(OVCL(1) @
Q| © Y PM 2 Y
we @ (O] [y o
E o AR o
Hydronic Thermostat © Auo | ODFLO [ ]
© Aso | IDFLO [ ]
© Auto | | Y2A (®)

View-->Analog Inputs

Shows the Analog inputs and their individual settings and values.

Stage2 @ | 19002
Emergency @

View-->Digital Outputs

Shows the digital outputs and their individual status
(ON/OFF). They may be individually controlled when
in Manual Override Mode to facilitate troubleshooting.

Digital Outputs =N =R
Left Side Right Side

ICR [ ] PHS1 [ ]
FEIEE @ ([Qnio] Pus2 o
@ ([Qnw(Liocko) @)
DO_1 (IV1) [ ]

o

& ® sottom

QA | 12 [ ) STAGE1 [a]
13 ) STAGE2 o
[ Mc][ O] QA | RVI o
L5 @ |OAw| RV [ ]
L6 ™) soL1 )
QAo | sH @ |(OAw| so2 [ ]

Click on the EDIT button to modify the blue boxes (button will now say SAVE). For each channel a name may be selected, and the
Multiplier and Offset values may be set to accommodate the connected sensor scaling. Signals may be 4-20mA (channel jumper on
board ON) or 0-10VDC (channel jumper on board OFF). A variety of units are also available for selection of common measurement
types. Click on SAVE to save the changes. Values are kept even when power is removed from the unit.

Analog Inputs EI =1 @
Ch_ Name VDC  Multiplier Offset Value Units
A0 Siagel_Cument 0.000 10.00 0.00 000 [fmps | 10KNTC
Thermistor

Al AN 0.000 1.00 0.00 000 |Vots  ~| Type
Al2 Condensate_Alarm 1.00 0.00 Volis
A3 Discharge_Temp 1.00 0.00 749 [F | [TypezD ~|
Al4 Al 0.000 1.00 0.00 000 [loe | [
Al5 A5 0.000 1.00 0.00 0.00 |\lnlts v|

Click on EDIT to make changes

PWM Channels o @ =]
. - PWM Out Channels PWM IN
View-->PWM Channels #1 PWMI I % oES
Shows the PWM channels and their individual status (0-100%). 4 PWM 2 — @)
They may be individually controlled when in Manual Override - 00 %
Mode in order to facilitate troubleshooting. #3 0V2 00 %
#4 V2 00 %
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Graphs Menu:

Search for any topic: | CTRL + F

This menu is a list of the available graphs. Graphs are real-time and show a time stamp of when the recording started as well as a
current time which will show up if the graph is screen captured. Each graph has a CLEAR button which will erase the stored data and
restart the graph. There is also a master CLEAR ALL GRAPHS button at the top right of the PC APP; this will clear all open graphs
and re-start them all simultaneously to keep them in sync with each other. The refresh rate for the graphs is also located at the top

right of the PC APP.

ALs () POLLING cpoapy REFRESH 10 secs
DATALOG RATE 2 mins

TIP: To screen print a graph

- U X and save it as a picture, press
Print Screen on the keyboard
" Leak Detect . .
CLEAR ALL R4a54b f;ﬁ o 0% and then paste into MS Paint or
GRAPHS Cabinet- 27.7°C other graphics program. Select

the desired graph with the selec-

Graphs | Tools  Windows  Help Disconr

Control Signals Graph

Operation Mode Graph
Input Signals Graph
Output Signals Graph

EEV Position / Superheat Graph
Vapor Line Temperature Graph

Refrigeration Pressure and Temperature Graphs
Indoor Fan Graph
Water Lines Graph

Analog Input Graphs
PWM Channels Graph
BACnet Timeout Graph
Leak Detector Graph

tion tool and copy it to a new MS
Paint, then save the file as the
desired name.

ON/OFF status of the system control signals (demands)
ON/OFF status of air heating and air cooling modes
ON/OFF status of digital inputs

ON/OFF status of digital outputs

EEV position and resulting superheat
Suction temperature

Suction and discharge pressures, evaporating and condensing temperatures

Blower demand in % and resulting RPM
Qutdoor & Indoor IN/OUT temperatures and delta T

All analog input channels (0-10VDC or 4-20mA).

All PWM / 0-10VDC output channels and one PWM / 0-10VDC input channel.
For troubleshooting synchronization with 3rd party BACnet controllers.

LFL and cabinet temperature (cabinet temperature may read higher than actual)

Below is an example of a typical graph screen. Items that are checked will be plotted, unchecked items will not. The graph screens show the time the
graph started as well as the current time to time stamp the graph when screen printed.

Graph Name . . .
P Refresh Rate Graph start time Graph printed time
- |
CLEAR button 5! Refrigerant Pressure Graph EI@
erases all graph data Refresh:  2secs  Started: 19/04/2016 10:24:52 AM  Printed: 19/04/2016 10:25:29 AM

Check boxes to select — 4 Suction

which items are graphed

122.0| PSIG Discharge | 375.0 PSIG

—— Suction =—— Discharge
Current 400 _
values = 124
3603 A E 122
3603 I { E120
34[:: ! ! f'I‘IS
=
5 03 [ > o
Primary Y axis £ 3 — E S
on the left, / e = F112 2
secondary Y axis Z o3 ! ‘ E110 2
on the right. 2 3 ’ ’ E 3
= .03 E108
260 y — 3
~ E [’ II =106
X axis = Number of samples. ‘4E: }! !I E 104
Elapsed time = zzc: L] fmz
Number of Samples x Refresh Rate. 2003 V‘ I 100
£
e.g. 20 samples x 1 second refresh = i 5 10 15 20
elapsed time of 20 seconds.
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Tools Menu:

This is where various tools for system setup and monitoring are located.

Tools-->Configuration (System Configuration tab)

Search for any topic: | CTRL +| F

This is where the system setup is done. Settings should only be changed by a person who has a good understanding of sys-
tem operation. Improper settings could cause the system to operate poorly or not at all.

Firmware revision can

Green when parameters have
been updated, red during update

Firmware update: see Appendix

also be seen on the

LCD during power up

POR: reset control system as
would be done by cycling power

Enable/Disable the compressor
(does not affect auxiliary heat). Units
are shipped as Disabled to prevent
an unintentional compressor startup.

| ] /
Model Configu- — Loop type as hard-
ration section | Configuration Page  Wedngsday, May 7, zuzi 12:07:19 PM j ool B S| ware satecied by
to select the o _ _ the closed loop
system type Sf"al \ I - 05 / 25 [Slﬂtem Enabled OJ jumper plug or
Select model Hrmware. V492 L~ open loop water
series, size Parameters In Sync () Power On Resct (POR) valve harness
function, & System Configuration  Alamms and Delays MODEUS
refrigerant Model Confiqurati P Cutout Low pressure cut
(refer to unit odel Lomiguration IEEbE ELnLE : )
: [~ outs determined by
nameplate: \ o BT > HEATING COOLING ou
will be set ol senes loop Type | OPEN  Low 7 s?‘{ loop type
from factory) Model Size 75 R Discharge
. Y ControlPaic)| 350 [ High 565 555 _PSIG _
Alighsadlint Model Function  HSCW v | High pressure
s a?jel( “?)Uf;'t\ Temperature Indoor OUT Max | 122 °F gUtOUft determined
model number ; - Lirmits y refrigerant type
or 1 Stage (“S” in \ He{ngerant Tﬂje RS Outdoor QUT Min M \
gglrt) model num- Number of Stages 2 e ~ Temperature
: limits determined
e automatically -
Jumper configu- EEV Step Range 2500 (SER sHeen It:)yosetnez and
ration section to PP
select system [~~~ Jumper Configuration
gﬁ:lﬂséngﬁy:d Caontrol Source AIR  Signals -
: / Alamm and Fault Contrals
A Control Source HYD  Setpoints o Enabled Enabled
Selects how the Outdoor Flow Switch O .
H 7 00 FlOwW 2WILC
air heating/ R koo LooplCH) The Enabled
cooling functions O O indicators show
will be con- . B 1 which alarms are
trolled, either Air { Hydronic Priorty | Air e O O enabled
BACnet or e
Signals. - Stage 1
Selects how the Phase Montor 1 .
water heating utdoor Ambient  Disabled w Compressor Status 1 (D) If an alarm is
function will be N mandatory or not
;%é?gted: Summer Setback Disabled ~ . available, the
) Enable button will
Setpoints, or Discharge Temp 1 O be greyed out.
Signals. For optional
BACnet Configuration alarms (e.g. re-
Selects whether o Baudrate MAC Address  Instance#  Max Info Frames quiring Phase
or not to use the Stage 2 Cooling | Enabled v P P — Monitor accesso-
internal temp 76300 V| 125 350000 |E‘ - ry) the Enable
sensor (delfault) Stage 2 Auto A(TF)  Enabled * | IMPORTANT: Cycle powerto invoke BACnet changes. button will be
or extez’n)a Thi available; click to
sensor(s). This enable.
is for Setpoint 7 \
Control opera- When Summer Enable outdoor tem
i Setback is ena-  Selects whether or : iaati
tion only. blod: disables ot compressor perature sensor ac- If used, set BACnet communication parameters.

Air or Hydronic
priority. Can also

be set from button

on Control Panel
screen.

cessory for Outdoor

stage 3 (AUX),
ge 3 ( ) Reset function

drops setpoints
to 70°F (21°C),
and decreases

stage 2 is auto-
matically activated
whenever there is
a simultaneous

registe

Click to enable or disable

temperature demand for air and . h :
sampling fre- water heat, so that stage 2 air coolmg'(.dlsgble
quency to 2 the priority de- for better dehumidification)

mand can be satis-
fied as soon as
possible.

days. Can also
be set through
LCD.

Disconnect PC App and cycle unit power to

r changes to BACnet parameters.
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Tools-->Configuration (Alarms and Delays tab)
Click on the UP/DOWN arrows to change the value, noting that values have both a low and high limit.

The number of minutes befo_re the The minimum off
gg::]a:hittggﬁg:m after various Count Reduce Time is  time when switching
the number of hours between heating and
The number of minutes before Maximum Count is the after which the alarm  cooling cycles
the unit can start again after a number of alarms al- count is reduced by 1 if
normal shutdown. lowed before a perma- no other alarm occurred Ignore On Start is the number of
nent lockout ocours within the timeframe. seconds an alarm will not be moni-
/ ' tored after a compressor start occurs.
Configuration Page  Mondajy, May 5, 2025 3:52:04 PM
Serial #- 1000y - 05 - /25
Fmware: V3.9
Parameters In O Power On (POR)
System Corfigurationy Aamg and Delays | MODBUS
Alamms and Delays
] HeatCool 2 = WV Overnid —
Short Cycle | & [ Mins edl/l-00 ik mee [~ Overrides the alarm
Hlam Maximum  Count lgnare WV End Switch ) indicating that the water
Delay Count  Reduce Time on Start valve end switch failed
Low Pressure to close
Heating | 10 = Ming 0 | secs (Outdoor WV/ODFLOW)
2 5 3 |+ Hours
Cooling | 10 54| Mins 90 3 Secs
High Pressure
Heating | 10 5| e
Mns 3 [2 B Houe
Cooling | 10 =4 Mins
0 = 1 = ? =
10 5 12 [2 12 «—
Iltems that do not apply to
0= 1= — the model are greyed out.
- - - d -
i = 1 B 2 &
gomeressor [0 ] mins [ 3 [ [ 3 [ Hous

Tools-->Configuration (MODBUS tab)
Use this tab to enable MODBUS accessories, or to initialize a replacement MODBUS device (e.g. refrigerant leak detector).

System Configuration  Alams and Delays MODBUS
Slave List

Enabled

Corfigure NEW Device
Wattnode

Click to enable/disable MODBUS device.

Green light indicates that MODBUS device is present.

R454b Leak Detector | Q" Corfigure NEW Device\ To initialize a replacement device:
P2057 Display Board . Click “Configure New Device” button.
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Tools-->Set Date and Time Slimcdinaty d

This will synchronize the control board’s time and date to that of the connected Win- o System Tine an Dote have besynced o your B Time anc
dows PC. It is normally only necessary at installation or if electrical power has been
off for several days.

Tools-->Datalogging (Datalog tab)

A log will be automatically recorded at the following rates:

e SYSTEM DISABLED: every 10 minutes

e SYSTEM ENABLED: logging frequency set via the dropdown box at the top right of the PC App main window

e ALARM: logging frequency automatically set to 10 seconds, for 2 hours

e PERMANENT ALARM: every 10 minutes

The maximum number of datalog records is 32,224, which will take 45 days to fill up at the default recording rate of 2 minutes.

Note that loading datalogs at the standard Load Rate is time-consuming. It is suggested to leave QUANTITY at 25 until it is shown
that the start date selected contains data and that any relevant alarm has been located in time.

For large data sets, Load Rate can be increased from the default rate of 100, but may result in less reliable loading.

Loads the Loads QUAN- Erases Erases all logged data in the Load Rate: speed C|lell’)|? anyWher"enga
QUANTITY of TITY of logs data from Exports the control board and resets the at which logs are rOWr:NI ur;])date a hs
logs beginning beginning from screen only datatoafile. log count to zero (also availa-  atrieved from to show the status at the
from earliest selected date \ ble directly from Tools menu)  ontrol board time of that log record.
\ / / .
Datalog Page EIIEI
Dataleg  Enable/Disable NO ALARMS OR FAULTS FOUND
System Mode Board Faults
i “par ﬁi Lo‘?z:ﬂoade‘(’xumnzr?r CLEAR poREEN @ on Load Rate 2 D.O Pg" : cm 2" M. L;D ":3 B.A
06 -~ MAY - 2025 - 25 - w0 -
Air Controls Stage1 Alarms How/CD Alamms Sensor Faults
G Yl Y2 W2 E O AR L LO HI CM PM ST NP LOC MD oD ID CD TS1 TS2 ODA I_IN I_OUTD_IN O_OUT
90000000 0000 GOOCOCOOOOO O 00 o ¢ & 0 0|0 O

Digital Inputs Digital Outputs See Enable/Disable Tab for Fault Deperiptions
ODF IDF PM1 PM2 OIC DI1 DI2 51 S2 RV1 RV2 SOL1 SOLZ ICR PH1 PH2 OV1 DD3 DOZ D02 L1 L2 L3 14 L5 L6 SH HZ CZ LPS1 HPS1 LPS2 HPS2 HTS [CTS CAL

HEX  Date o o 1o PERM TS  Board Operation Suction Super  EEV1 SH O
ADDH DD/MM/YY me Ex w2 g3 UMITS ALARMST ) ARMS1  Fauts  Fauts  Mode  [PST  HPST  EVAP1  CONDT ., heat  Position |Setpoint

ST o0 | ostso0zs [ s0% | 2 |l 0 | 0 | 0 | o | o | 0 | o | | ms | w5 | w1 | 53] 0o | 00| 80 ||
2 10080 | 06/05/2025 | 08:40:41 2 1024 0 0 0 0 0 0 1021 2035 376 313 0.0 0.0 30
2035

2 NN NRARAINIR | NRANAR 2 24 n n n n n n n31 TR a1 2 an nn an

Tools-->Datalogging (Enable/Disable tab)
Click on the checkboxes to customize which columns are shown/hidden in the datalog table.

Datalog Page ==

Datalog Enable/Disable

Board Faults Temp Sensor Faults Temp Sensors Analog IN Group PWM Group MODBUS Group
DI -Digital Inputs TS81  -Vapourlinel [ Outdoor Ambient ) ALL ANALOG [ ALL PWM [ ALL MODBUS
DO - Digital Outputs T82 -VapourLine2 - -

PIWM - PWM Outputs ODA - Outdoor Ambient N B Analog INCHO O Pt

AD  -AD Converter CAL - Calibration ™ M ) Py
RTC -Real Time Clock I_IN  -Indoor IN L (el ‘:‘ Grag ket I:‘ P2 _

FM  -EEPROM 1_OUT -Indoor OUT ® o O Analog IN CH2 O PWM3 [ MODBUS Data 3
MM - Menu Buttons O_IN - Qutdoor IN M M B

= o_out [ Analog IN CH3 ] Pwm4 [_J MODBUS Data 4
LCD -LCD Display 0_OUT - Outdoor OUT Bo. — e - - ?
MB -MODBUS Comms HTS - Hot Tank (AIS) [J Analog INCH4 ) PWM IN [_] MODBUS Data 5
BA  -BACnetComms CTS  -Cold Tank (&4} ) Analog IN CHS5
Datalog Rate Table Pressure Sensor Faults B Leak Detector LFL%
RATE LOGS/DAY LPST - Low Pressure 1 @ Leak Detector degC

HPS1 -High Pressure 1

L= ey LP82 - Low Pressure 2
10secs 8640

o 5760 HPS2  -High Presssure 2
30secs 2880

2mins 720

Smins 288 Start Block # of Blocks
Sector 32logs 0 v -
Block 512 logs @ SHOW LOG ADDRESS
Block 16 Sectors

TOTALS:

Blocks 63

Sectors 1008

Logs 32,256

Timer Tick Count: $68 Log Rx Count: 2892 Timeout: 55

\
Datalog rate and Load By Block:
capacity information Developer use
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Tools-->Service Tools

Tools-->Service Tools-->System Service Mode

Disables the unit and fully opens electric valves to allow work to be done to the refrigeration

system. (Also accessible via SERVICE button in View -->Control Panel window.)
To exit service mode, main breaker must be turned off and then back on.

Tools-->Service Tools-->Manual Override

Allows individual control system demands or sensor values to be manually overridden for troubleshooting
Also accessible via MANUAL OVERRIDE button in main window top bar—->

or service purposes.

Tools-->Service Tools-->EEV Operation Test
Facilitates the audible EEV test described in the Troubleshooting chapter.

The EEV is operated through its range to OPEN and back to CLOSED, without an

operator having to command it by using Manual Override mode.

In addition, there is an adjustable delay so that the listener can go to the EEV'’s loca-
tion before it starts to move. This is necessary when the EEV is in a remote location,

as in air source split units like ATW-series.

Tools-->Service Tools-->Pressure Test Graphs

Opens an auto-scaling pressure and temperature graph to monitor pressure
decline during nitrogen pressure tests which are typically performed after refrig-

Search for any topic: | CTRL + F

Service Mode X

Are you sure you want to enter service mode?

Cancel

| MANUAL OVERRIDE Q)|

EEV Operation Test EII = I@
1) Select Delay Value.

2) Click on TEST and wait for the delay.

3) Listen for a steady ticking =ound for 15zecs while opening.
4) Listen for a steady ticking sound for 15secs while closing.
5) The ticking should change sound for about 5secs.

EEV1
Delay Starts In Status Paosition
st [0 B [0 | meady [ 00]%
/" Refrigeration Pressure & Temperature Graphs EI@

Refresh: 10secs  Started: 5/6/2025 3:41:11 AM

PRESSURES  TEMPERATURES

Printed: 5/6/2025 9:43:00 AM

eration System service. iz _ﬂ Discharge 204 PSIG @ Suction |102.2 PSIG_ s
A declining pressure line (which is not associated with a declining temperature F 2053 glwz
line) may indicate a leak. S 63 £103 5
2 omsg 1028 2
E 20443 = 1026 %
5 20423 E1024
& 2045 Ei22
20387 F 102
2 4 6 8 10 12
Tools-->Service Tools-->RTD Resistance Check
NCO2CT ALL WALIDMWMO uimed
This brings up the (rarely used) Calibration window, which at the bottom has a
calculator for checking RTD temperature probes. AL s L i
Enter Temperature: 32 1000 Q
Enter the temperature of the probe, and the calculator will predict the resistance
of the probe.
Tools-->Reset to Factory Defaults Factory Defaults X

This will reset all settings to default values.
THE SYSTEM MUST BE RECONFIGURED AFTER A RESET IS PERFORMED.
A reset will default the system to an ATW-65. Calibrations, alarm delays, analog

configurations, compressor statistics, and Setpoint Control values will be returned to

defaults as well.

Tools-->Update Firmware

New function or bug fixes can be accessed by updating the firmware. This PC
App function prepares the control board for a firmware update, by putting the
board in boot loader mode and then disconnecting. The actual firmware update
is done by a separate program which is downloaded along with the new firm-
ware.

See appendix for details.

Tools-->Power On Reset (POR)
This function resets the control board as a power cycle off-on would.

| Reset Parameters to Factory Defaults?
) WARMING!H!
~ SYSTEM MUST BE RE-CONFIGURED FOR PROPER OPERATION.
All parameters will be reset to defaults including Calibrations,
Analog Configurations and Compressor Stats.

Cancel

Preparing Firmware Update X

| Proceed with firmware update? PC APP will automatically
+ . disconnect from MGT GENZ control board.

Cancel

Preparing fer Power On Reset X

Proceed with Power On Reset? PC APP will automatically
+  disconnect from MGT GEM2 control board.

Cancel
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Tools-->MODBUS-->Generic MODBUS
This window is for developer use.

The one useful function for users is that when troubleshooting MODBUS communi-
cations faults, Communications Type may be set to SERIAL (Debug) for a short time
and then back to MODBUS RTU to see if that resets the fault and prevents fault re-
occurrence.

Tools-->MODBUS-->Configuration

This brings up the 3rd tab of the Tools-->Configuration
window, which is detailed on a previous page.

Tools-->Advanced
WARNING! This menu is for developer use only.

Changing parameter values can cause the system to stop functioning properly.

Tools-->Advanced-->Calibration
Tools-->Advanced-->Parameters
Tools-->Advanced-->EEV PID Parameters
Tools-->Advanced-->Objects
Tools-->Advanced-->Jumpers
Tools-->Advanced-->SYSTEM TIMERS

Tools-->Advanced-->Performance

Tools-->System Enable/Disable

Enable/Disable the compressor (does not affect auxiliary heat).
Units are shipped as Disabled to prevent an unintentional compressor startup.

Search for any topic: B

v

=

MODEUS Communications
Address (10 Baud Rate Parity
0 [1w200 | [NONE |

Reqgister Offzet Communications Type
YES Mll[1opBUs RTU v|
Write Single 1343 Register
Reqgister 0 Value
125 Base et

(03) Holding | |1 +| #of Registers

Command Sent:

Reo Single Register Data Doubl™Register
Mum Unsigned Signed ata

S

System Enabled ()

This is the same function as button at the top right of the 1st tab of the Tools-->Configuration

window.
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LCD Interface & Menus

These are examples of the unit status and operating data displayed when at the message display level (top level). Pressing ENTER
will enter into the menu levels beginning with the Main Menu.

2x16 LCD

|

®EA®E @@

’ d a/
o/

ENTER button: DOWN button:

Use this to push down to Use this to scroll down
the next menu level. through the items availa-
Also saves value if at ble ata menu level.
parameter menu level.

UP button:

Use this to scroll up
through the items availa-
ble at a menu level.

OKI/EXIT button:

Use this to come back up
one menu level. Also
saves value if at parame-
ter menu level.

Main Menu: This is a list of the various tools are used for system setup and monitoring.
The table shows what is displayed based on each press of the ENTER button starting at the Main Menu level.

ENTER ENTER ENTER ENTER Description
(From Main) (First Press) (Second Press) (Third Press) P
Setpoint Control | — Setpoints — Heating . Stage 1 stops when water temperature
(only if using — Stage 1 Setpoint rises to this point.
Setpoint control) __ Staoe 1 Delta Stage 1 starts when water temperature
g drops below setpoint by this amount.
. . Stage 2 stops when water temperature
Stage 2 Setpoint rises to this point.
Stage 2 starts when water temperature
— Stage 2 Delta drops below setpoint by this amount.
. . |Stage 3 stops when water temperature
— AUX (S3) Setpoint |0 this point.
Stage 3 time delay starts when water tem-
_ perature drops below setpoint by this
AUX (S3) Delta amount. (Stage 3 starts immediately if time
delay is set to 0).
— AUX (S3) Delay Delays Stage 3 start by timer amount.
— Outdoor Reset Temperature factor to use in the outdoor
(only if enabled) reset table.
Summer Setback| — Enable Setback? |— Enable Enable summer setback.
— Disable Disable summer setback.
System EN/DIS | — Enable System? |— Disable Disable compressor, auxiliary and ICR.
— Enable Enable compressor, auxiliary and ICR.
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Main Menu Continued

(FrEor‘rl'r-\rEIIZin) (FirI'Es"tlLErsss) (SecErr‘fcli-EPTess) (ThIiEr'\cIITFI’ErEss) Description
Service Mode — Service Mode? — No Do not enter Service Mode.
— Yes Enter into Service Mode.
EEV Control — EEV1 — Auto/Manual — Auto Puts EEV in Auto mode
— Manual Puts EEV in Manual mode
— Manual Position |— EEV Position (%) |Sets EEV to manual position
Configuration — Priority — Air Sets the priority to air modes.
— Hydronic Sets the priority to hydronic mode.
— Control AIR — BACnet BACnet control—see BACnet section.
— Signals Hardwired Signal control.
— Control HYD — BACnet BACnet control—see BACnet section
— Signals Hardwired Signal control
— Setpoins O o satata contol—see SET-
— Outdoor Reset — Enable Enables Outdoor Reset functionality
— Disable Disables Outdoor Reset functionality
— Outdoor Ambient | — Enable Enables the outdoor temperature sensor.
— Disable Disables the outdoor temperature sensor.
— Setpoints Method |— |CR Use Indoor Circulator Relay sampling
— HTS/CTS Use external temperature sensors
— Time Delays — Short Cycle — Delay (min) Short-cycle timer delay in minutes
— Heat/Cool — Delay (min) Heat / Cool timer delay in minutes
— Units — Standard Standard units
— Metric uMn?’gi)C units (does not affect calibration
— Set Time — Hours — Hours value Set the system hours.
— Minutes — Minutes value Set the system minutes.
— Set Date — Day — Day value Set the system day.
— Month — Month value Set the system month.
— Year — Year value Set the system year.
Calibration — Suction 1 — calibration adj. Calibration in 1PSl intervals.
— Discharge 1 — calibration adj. Calibration in 1PSl intervals.
— Vapour Line 1 — calibration adj. Calibration in 0.1°F intervals
— Outdoor Ambient | _ calibration adij. Calibration in 0.1°F intervals
— Outdoor IN Temp | — calibration adj. Calibration in 0.1°F intervals
— Outdoor OUT Temp |— calibration adj. Calibration in 0.1°F intervals
— Indoor IN Temp — calibration adj. Calibration in 0.1°F intervals
— Indoor OUT Temp | — calibration adj. Calibration in 0.1°F intervals

NOTE: Calibration is generally not required. Pressure sensors may be calibrated against a known source if needed. All temperature

sensors have an Auto Calibration feature.
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BACnet Interface

Search for any topic:

CTRL < F

The BACnet interface is an MS/TP connection via RS-485 twisted pair. BACnet IP is not available.
Recommended wire: 22-24 AWG single twisted pair, 100-120 Ohms impedance, 17pF/ft or lower capacitance, with braided or alumi-

num foil shield, such as Belden 9841 or 89841.

The connector on the control board is a three wire removable screw connector. The signals are as follows:

A:  Communications line (+) (right pin)
B: Communications line (-) (middle pin)
C: Ground connection (left pin)

If connecting multiple units to one RS-485 connection point, connect the signal cable from the master building controller to the first
unit. Connect the second unit to the first unit (in same connector), connect the third unit to the second unit, and so on until all units
are connected (daisy-chain). Remove the TERM jumper (located just above the BACnet connector on control board) from all units
except the last one. The shield ground should be connected only to the GND pin of the unit for single unit installations. For multiple
units, the shield ground should only be connected to the GND pin of the last unit. The shield grounds for intermediate units should be

connected together. The shield ground should be left unconnected at the building controller end for all cases.

Vendor: Maritime Geothermal Ltd.
Vendor ID: 260
Model Name: MGT GEN2 Control Board

The following parameters can be set via the PC App’s Configuration Window:

1) Baud rate

9600, 19200, 38400, or 76800

2) MAC address

Maximum value is 125.

3) Instance number
Maximum value is 4194303.

The BACnet parameter Max_Master has a fixed value of 127 in this device.

BACnet Corfiguration
Baudrate MAC Address Instance#  Max Info Frames

76800 v| [ 125] | s9s0000] |8 v
IMPORTANT: Cycle power to invoke changes.

=

BACnet data is available regardless of the selected control method. In order to control the unit via the BACnet interface, set Control
Source to BACnet either by using the PC App’s configuration window or the LCD menus.

A

IMPORTANT: When constructing BACnet code to control the heat pumpl/chiller, give careful consideration to

MINIMIZING CYCLING and MAXIMIZING RUN TIMES.

The heat pump/chiller can’t do its work properly and will incur excessive wear if it is turning on and off every few minutes.

Note: object names are subject to change without prior notice.

TABLE 19 - BACnet OBJECTS - CONTROL SIGNALS (READ/WRITE)

Name Data Type ID Property Description

SYSTEM_Y1A | Binary Value | BVO | Present Value | Demand for hydronic (water) heating (active is on)
SYSTEM_Y2A | Binary Value | BV1 | Present Value | Demand for stage 2 hydronic (water) heating (active is on)

SYSTEM_O Binary Value | BV2 | Present Value | Switch to air cooling mode (RV#1). Inactive=HEATING, Active=COOLING
SYSTEM_Y1 Binary Value | BV3 | Present Value | Demand for air heating or cooling (active is on)

SYSTEM_Y2 Binary Value | BV4 | Present Value | Demand for stage 2 air heating or cooling (active is on)
SYSTEM_W2 | Binary Value | BV5 | Present Value | Demand for air auxiliary heat / plenum heater (active is on)

SYSTEM_G Binary Value | BV6 | Present Value | Demand for air recirculation (active is on)

SYSTEM_AR | Binary Value | BV7 | Present Value | Demand for airflow reduction (active is on)
BACnet_Units | Binary Value | BV9 | Present Value | Select units for BACnet objects. OFF=US, ON=metric

TABLE 20 - BACnet OBJECTS - OPERATION MODE Description (Read Only)

Name Data Type ID P\?;?::t Description

0 Air heating
1 Air cooling
2 Hydronic (water) heating

Operation Mode | Analog Value | AV5 9 Air heating off
10 Air cooling off
11 Hydronic (water) heating off
25 Simultaneous air cooling & hydronic heating

Note: Object is type Analog Value but value will always be an integer value.
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TABLE 21 - BACnet OBJECTS - DATA (Read Only)

Name ID Property Units Description
AIO (Comp1_Current) | AlO Present Value Amps Compressor current draw (AlO)
Al1 (Comp2_Current) | Al1 Present Value User N/A
Al2 Al2 Present Value User N/A (used for condensate sensor, see Alarms table)
Al3 Al3 Present Value degF (degC) | Compressor discharge line temperature
Al4 (CTS) Al4 Present Value degF (degC) |N/A
Al5 (HTS) Al5 Present Value degF (degC) | Hot tank temperature from sensor - requires accessory
LPS1 Al6 Present Value PSIG (kPa) | Low pressure value (suction pressure)
HPS1 Al7 Present Value PSIG (kPa) | High pressure value (discharge pressure)
EVAP1 Al8 Present Value degF (degC) | Evaporating Temperature
5 [ COND1 Al9 Present Value degF (degC) | Condensing Temperature
g' Suction Line 1 Al10 | Present Value degF (degC) | Suction line temperature
3 Superheat 1 Al11 | Setpoint Value | degF (degC) | Evaporator superheat
& | EEV1 Position Al12 | Present Value % EEV position (% open)
‘f LPS2 Al13 | Present Value PSIG (kPa) |N/A
8 |HPS2 Al14 | Present Value PSIG (kPa) |N/A
= |[EVAP2 Al15 | Present Value | degF (degC) |N/A
COND2 Al16 | Setpoint Value | degF (degC) |N/A
Suction Line 2 Al17 | Present Value degF (degC) |N/A
Superheat 2 Al18 | Setpoint Value | degF (degC) |N/A
EEV2 Position Al19 | Present Value % N/A
Outside Ambient Al20 | Present Value degF (degC) | Outdoor Ambient temperature - requires accessory
O_IN Al21 | Present Value degF (degC) | Outdoor IN temperature
O_OouT Al22 | Present Value degF (degC) | Outdoor OUT temperature
I_IN Al23 | Present Value degF (degC) |Indoor IN temperature
I_OuT Al24 | Present Value degF (degC) |Indoor OUT temperature
PWM_IN AVO | Present Value % N/A
PWM1 (OD Fan) AV1 | Present Value % N/A
g |PWM2 AV2 | Present Value % N/A
g |PWM3 (OV2) AV3 | Present Value % OV2 - PWM or 0-10VDC for outdoor loop water valve
2 |PWM4 (IvV2) AV4 | Present Value % IV2 - PWM or 0-10VDC for indoor loop water valve
Tg Operation Mode AV5 | Present Value N/A Description of mode - see Operation Mode Description table
‘f Limits description AV6 | Present Value N/A Description of active limits - see Limits Description table
g [Permanent Alarms 1 | AV7 | Present Value N/A Description of active alarms - see Alarm Descriptions table
& | Permanent Alarms 2 | AV8 | Present Value N/A N/A
Board Faults AV9 | Present Value N/A Description of active faults - see Fault Descriptions table
Sensor Faults AV10 | Present Value N/A Description of active faults - see Fault Descriptions table
STAGE1 BOO | Present Value N/A Compressor contactor
‘g’_ STAGE2 BO1 | Present Value N/A Compressor stage 2 solenoid (2-stage units only)
S | ICR (Indoor Circ) BO2 | Present Value N/A Indoor circulator control
% DOO0 (OV1) BO3 | Present Value N/A OV1 (to 24VAC Outdoor Loop water valve)
g | DO1 (V1) BO4 | Present Value N/A IV1 (to 24VAC Indoor Loop water valve)
m | DO2 (HYD_AUX) BO5 | Present Value N/A Hydronic Auxiliary ON
é_ DO3 (AUX_ONLY) BO6 | Present Value N/A N/A
2 [PHS1 BO7 | Present Value N/A Air plenum heater stage 1
PHS2 BO8 | Present Value N/A Air plenum heater stage 2
¢ [CONTROLS BV9 | Present Value N/A Control indicator: 0=local (man.override), 1=remote (BACnet)
;v Outdoor Flow BV10 | Present Value N/A Outdoor loop water valve ON
2 | Indoor Flow BV11 | Present Value N/A Indoor Loop flow switch - requires accessory
_E Phase Monitor1 BV12 | Present Value N/A 3 Phase Monitor - requires accessory
‘? Phase Monitor2 BV13 | Present Value N/A N/A
§ Comp Monitor1 BV14 | Present Value N/A N/A
= | Comp Monitor2 BV15| Present Value N/A N/A
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TABLE 22 - BACnet OBJECTS - LIMITS Description (Read Only)

Name ID Bir# | Decimal Bit Description
1 2 High Indoor OUT temperature
(Pr e;_e“r?ti{/s alue) AV6 2 4 Low Outdoor OUT temperature
3 8 High Outdoor OUT temperature

Note: Limits object is type Analog Value but value is bit coded and may be decoded as such (integer value).
Note * : Value is for a single alarm and reference only.

TABLE 23 - BACnet OBJECTS - ALARM Descriptions (Read Only)

Name Data Type ID Description
AlO (Comp1 Current) | Analog Input | AIO | Status alarm (start / stop failure, from current sensor)
Al1 (Comp2 Current) | Analog Input | Al1 | N/A
LPS1 Analog Input | Al6 |Low pressure alarm
HPS1 Analog Input | Al7 | High pressure alarm
LPS2 Analog Input | AI13 | N/A
HPS2 Analog Input | Al14 | N/A
Outdoor Flow Binary Value | BV10 | Outdoor loop water valve
Indoor Flow Binary Value | BV11 |Indoor loop flow alarm - requires accessory
Phase Monitor1 Binary Value | BV12 | 3-Phase Monitor alarm - requires accessory
Phase Monitor2 Binary Value | BV13 [ N/A
Comp Monitor1 Binary Value | BV14 [ N/A
Comp Monitor2 Binary Value | BV15 [ N/A
Name ID BIT # D\;’;‘Imf' Bit Description
0 1 Master permanent alarm (occurs when any alarm occurs)
1 3 Low pressure heating mode alarm (suction pressure)
2 5 Low pressure cooling mode alarm (suction pressure)
3 9 High pressure heating mode alarm (discharge pressure)
4 17 High pressure cooling mode alarm (discharge pressure)
Permanent Alarms 1 AVT 5 33 Loss of charge alarm
(Present Value) 6 65 Phase monitor alarm - requires accessory
7 129 Compressor monitor alarm - N/A
8 257 Status alarm from current sensor
10 1025 Condensate overflow alarm
14 16,385 | Outdoor loop water valve
15* 32,769 | Indoor loop flow alarm - requires accessory
Permanent Alarms 2 AVS 13 8192 A2L refrigerant leak detector alarm (may or may not be a permanent
(Present Value) alarm)

Note: Permanent Alarm objects are type Analog Value but values are bit coded and may be decoded as such (integer value).
Note * : Value is for a single alarm and reference only. Value includes + 1 for Master Alarm

Note: object names are subject to change without prior notice.
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TABLE 24 - BACnet OBJECTS - FAULT Descriptions (Read Only)

Name Data Type ID Description
Al3 (Disch Temp) | Analog Input | AI3 | Compressor discharge line temperature sensor faulty or disconnected
Al4 (Cold Tank) | Analog Input | AI0O [N/A
Al5 (Hot Tank) Analog Input | Al1 | Hot tank temperature sensor faulty or disconnected - requires accessory
LPS1 Analog Input | Al6 |Low pressure sensor faulty or disconnected
HPS1 Analog Input | AIl7 | High pressure sensor faulty or disconnected
LPS2 Analog Input | AI13 | N/A
HPS2 Analog Input | Al14 [N/A
Suction Line1 Analog Input | AI10 | Suction line temperature sensor faulty or disconnected.
Suction Line2 Analog Input | A7 [N/A
Outdoor Ambient | Analog Input | AlI20 | Outdoor temperature sensor faulty or disconnected - requires accessory
O_IN Analog Input | Al21 | Outdoor IN temperature sensor faulty or disconnected
Oo_ouT Analog Input | Al22 | Outdoor OUT temperature sensor faulty or disconnected
I_IN Analog Input | AI23 |Indoor IN temperature sensor faulty or disconnected
I OUT Analog Input | Al24 |Indoor OUT temperature sensor faulty or disconnected
Name ID BIT # ':(f;iu“;f' Bit Description
0 1 Digital inputs
1 2 Digital outputs
2 4 PWM outputs
Board Faults AV9 3 8 Analog to digital conversion
(Present Value) 4 16 Real time clock
5 32 EEPROM memory
6 64 Menu buttons
7 128 LCD interface
0 1 Suction line temperature sensor
1 2 N/A
2 4 Outdoor Ambient temperature sensor - accessory
3 8 Calibration temperature resistor plug
Sensor Faults AV10 4 16 Indoor IN temperature sensor
(Present Value) 5 32 Indoor OUT temperature sensor
6 64 Outdoor IN temperature sensor
7 128 Outdoor OUT temperature sensor
8 256 N/A
9 512 Hot tank temperature sensor on Al5 - accessory

Note: Board and Sensor Fault objects are type Analog Value but values are bit coded and may be decoded as such (integer value).

Note * : Value is for a single fault and reference only.

Note: object names are subject to change without prior notice.
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Startup Procedure

The TF-Series Startup Record located in this manual is used in conjunction with this startup procedure to provide a detailed rec-
ord of the installation. A completed copy should be left on site, a copy kept on file by the installer and a copy should be sent to Mari-
time Geothermal Ltd.

Check the boxes or fill in the data as each step is completed. For data boxes, circle the appropriate units.

Pre-Start Inspection

Ductwork:
1. Verify that all ductwork has been completed and is firmly attached to the unit. Verify that any dampers or diverters are
properly set for operation of the heat pump.
2. Verify that all registers are open and clear of any objects that would restrict the airflow.
3. Verify that a new air filter is installed and the cover is secured.
4. Verify the condensate drain is connected, properly vented, and free of debris.
5. If a plenum heater has been installed, verify that it is securely fastened.

Indoor Loop (Hydronic Loop):

1. Verify that all shutoff valves are fully open and there are no restrictions in the piping from the heat pump to the indoor loop,
and that full flow is available to the heat pump.

2. Verify that the entire system has been flooded and all the air has been purged as much as possible. Further purging may
be required after the system has been operating for a while.

3. Verify that the loop contains the proper mix of antifreeze (if used) for the intended application. If applicable, record the type
of antifreeze and the mixture value on the startup sheet; circle % vol. or % weight.

4. Record the static loop pressure on the startup sheet.

Outdoor Loop (Ground Loop):

1. Verify that all shutoff valves are fully open and there are no restrictions in the piping from the heat pump to the ground loop,
and that full flow is available to the heat pump.

2. Verify that the entire system has been flooded and all the air has been purged as much as possible. Further purging may
be required after the system has been operating for a while.

3. Verify that the loop contains the proper mix of antifreeze for the intended application. Record the type of antifreeze and the
mixture value on the startup sheet; circle % Vol. or % Weight.

4. Record the static loop pressure on the startup sheet.

Outdoor Loop (Open Loop):

1. Verify there are no leaks in the connections to the unit. Verify the water valve is installed and properly oriented in the
water out line.

2. Verify that there is flow control in water out line.

Domestic Hot Water (Desuperheater):
1. Verify that all shutoff valves are fully open and there are no restrictions in the piping from the heat pump to the domestic
hot water tank.
2. Verify that the entire system has been flooded and all the air has been purged as much as possible. Further purging may
be required after the system has been operating for a while.

3. Verify that the brown wire with the insulated terminal is disconnected in the electrical box. Refer to the schematic diagram
for more information.

Electrical:

1. Ensure the power to the unit is off. Ensure the power to the plenum heater is off if equipped.

2. Verify all high voltage connections. Ensure that there are no stray wire strands, all connections are tight, and the ground wire is

connected tightly to the ground connector for the heat pump & plenum heater.

3. Record the circuit breaker size and wire gauge for the heat pump & plenum heater.

4. Verify that the control connections to the unit are properly connected and all control signals are off, so that the unit will not start
up when the power is turned on.
5
6

. Verify that the circulator pumps are connected to the proper voltage terminals in the heat pump. Record the voltages of the
circulator pumps.

. Ensure all access panels except the one that provides access to the electrical box are in place.

Unit Startup

The unit is now ready to be started. The steps below outline the procedure for starting the unit and verifying proper operation of the
unit. It is recommended that safety glasses be worn during the following procedures.

IMPORTANT NOTE: The unit is shipped with the compressor DISABLED in order to prevent the unit from starting when the
power is first turned on. Follow the instructions below in the Preparation section to enable the compressor.

When power is on, the LCD Interface will alternate to show the outdoor temperature (if sensor present), low (suction) pres-
sure, high (discharge) pressure, superheat, EEV position and water in/out temperatures.

Preparation:
1. Set up the airt thermostat as per the instructions provided with it so that it will function properly with the heat pump system (set
for system type: heat pump). The O signal should be set to active in cooling mode. Set the thermostat to OFF.

1.
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Turn the power on to the heat pump. All LED’s on the control board should turn on, the LCD interface should say “MGT GEN2
VERXx.xx” on line 1 and “Zeroing EEV’s” on line 2. You should be able to hear the EEV moving (a clicking sound).

Measure the following voltages on the compressor contactor and record them on the startup sheet: L1-L2, L2-L3, L1-L3.
Connect a USB cable between the USB connector on the board and a laptop with the PC App installed (recommended but op-
tional).

Select the desired Control Source HYD via the PC APP Configuration Page or via the LCD interface Configuration Menu. Set
the water setpoints to a low value (e.g. 50°F) to prevent the compressor from coming on in water heating mode.
Enable the system either with the PC App’s Configuration Page System Enable/Disable button or via the LCD interface.

Air Heating Mode:

1.
2.
3.

Set the air thermostat to heating mode and adjust the setpoint to activate stage 1 and stage 2. The fan should slowly ramp up
to speed after the time delay of the thermostat expires (if applicable) and the compressor will start.

Check the PC App or LCD interface. The suction and discharge pressures will vary based on the outdoor temperature and
indoor air temperature, but they should be 90-110PSIG and 260-360PSIG respectively for a typical start-up.

Monitor the PC App or LCD while the unit runs. Record the following after 10 minutes of runtime:

Suction pressure

Discharge pressure

Duct Return temperature (poke a small hole in the flex collar and insert probe in airstream)

Duct Supply temperature (poke a small hole in the flex collar and insert probe in airstream)

Duct Delta T (should be between 22-32°F, 12-18°C)

Outdoor Loop Temperatures: In, Out, & Delta T (should be 5-8°F, 3-4°C)

g. Compressor L1(C) current (black wire, place meter between electrical box and compressor)

~0oo0oTp

Adjust the thermostat setpoint to the desired room temperature and let the unit run through a cycle.

For units with a desuperheater, turn the power off to the unit. Connect the brown wire with the blue insulated terminal to the
compressor contactor as shown in the electrical box diagram. Turn the DHW Switch in the unit post on. Turn the power to the
unit on.

Verify the DHW IN and DHW OUT temperatures (if applicable) by hand (caution: pipes get hot). If the DHW OUT line does
not become hotter than the DHW IN line the circulator is air locked. Bleed the air from the system and check the temperature
differential again to ensure there is flow from the circulator.

Remove the electrical cover from the plenum heater. Place a current clamp meter around one of the supply wires. Turn on the
power to the plenum heater. Adjust the thermostat setpoint to 85°F (29°C). Verify that the current draw increase as each elec-
tric heat stage is activated. (10kW has 2 stages, 15kW has 3 stages and 20kW has 4 stages).

Air Cooling Mode:

1.
2.

3.

Set the air thermostat to cooling mode and adjust the setpoint to activate stage 1 and stage 2.
Monitor the PC App or LCD while the unit runs. Record the following after 10 minutes of runtime:
Suction pressure

Discharge pressure

Duct Return temperature

Duct Supply Out temperature

Duct Delta T

Outdoor Loop Temperatures: In, Out, & Delta T (should be 10-11°F, 5-6°C)

Adjust the thermostat setpoint to the desired room temperature if possible, otherwise set it just low enough to start the unit (e.g.
1°F / 0.5°C less than room temperature) and let the unit run through a cycle.

~oaoop

Water Heating Mode:

1.
2.

3.

4,

Set air thermostat to “off”. Adjust the Setpoint Control settings via the PC App or LCD (or adjust aquastat if used) to activate
stage 1 and stage 2. The EEV will begin to open and the compressor will start, as will the circulator pumps.

Check the PC App or LCD interface. The suction and discharge pressures will vary based on the outdoor temperature and the
indoor loop temperature, but they should be 90-110PSIG and 260-360PSIG respectively for a typical start-up.

Monitor the unit via the PC APP or LCD interface while the unit runs, and record the following after 10 minutes of run time:
Suction pressure

Discharge pressure

Indoor Loop Temperatures: In, Out, & Delta T (should be 6-11°F, 3-6°C)

Qutdoor Loop Temperatures: In, Out, & Delta T (should be 5-8°F, 3-4°C)

Compressor L1(C) current (black wire, place meter between electrical box and compressor)

aooow

@

Adjust the control setpoints to the desired buffer tank temperature and let the unit run through a cycle.

Final Inspection:

1.
2.

3.
4.

Turn the power off to the unit (and plenum heater if installed) and remove all test equipment.

Install the electrical box cover and the access panel on the heat pump. Install the service port caps securely to prevent refrig-
erant loss. Install the electrical cover on the plenum heater if applicable.

Do a final check for leaks/spills and ensure the area is clean.

Turn the power on to the unit and the plenum heater if installed. Set the thermostat and water heat to the final settings.

Startup Record:

1.

Sign and date the Startup Record and have the homeowner sign as well. Leave the Startup Record with the homeowner, re-
tain a copy for filing and send a copy to Maritime Geothermal Ltd. for warranty registration.
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Startup Record - TF-Series

Installation Site Startup Date Installer
City Company
Province Check boxes unless |Model

asked to record -
Country data. Circle units. |Serial #
Customer Name Customer Phone #

PRE-START INSPECTION

Ductwork Ductwork is completed, dampers/ diverters are adjusted
Registers are open and clear of objects
Air filter and end cap are installed
Condensate drain is connected, properly vented, & free of debris
Plenum heater is securely fastened (if applicable)
Closed Loop All shut-off valve are open (full flow available)
Loop is full and purged of air
Antifreeze type & concentration ’ %
Loop static pressure ‘ psi ‘ kPa ‘
Open Loop Water valve & flow control installed in return line
Indoor Loop All shut-off valves are open (full flow available)
(Hydronic) Loop is full and purged of air
Loop static pressure ‘ psig ‘ kPa ‘
Domestic Hot All shut-off valves are open, lines are full and purged
Water Desuperheater pump wire is disconnected
Electrical High/low voltage connections are correct and securely fastened
Circuit breaker (or fuse) size and wire gauge for Heat Pump A Ga.
Circuit breaker (or fuse) size, wire gauge, and Plenum Heater size A Ga. ‘ kW
STARTUP DATA
Preparation Voltage across L1 and L2, L1 and L3, L2 and L3 VAC
Air Heating Suction Pressure / Discharge Pressure psig |kPa
Mgd,ﬁinutes) Duct Return, Duct Supply, and Delta T In Out °F °C
Outdoor loop temperatures: In, Out, & Delta T In Out °F °C
Compressor L1 (black wire) current A
Domestic Hot Water functioning
Air Cooling Suction Pressure / Discharge Pressure psig |kPa
mdn‘:inutes) Duct Return, Duct Supply, and Delta T In Out °F °C
Outdoor loop temperatures: In, Out, & Delta T In Out °F °C
Hydronic Suction Pressure / Discharge Pressure psig |kPa
Heating Mode
(10 minutes) Indoor loop temperatures: In, Out, & Delta T In Out °F °C
Outdoor loop temperatures: In, Out, & Delta T In Out °F °C
Compressor L1 (black wire) current A

Date:

Installer Signature:

Homeowner Signature:

A total of three copies are required: one for the homeowner, one for the installer, and one to be sent to Maritime Geothermal Ltd.
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MAINTENANCE SCHEDULE

Item

Interval

Procedure

Air Filter

6 months

Inspect for dirt. Replace if necessary.

Compressor 1 year Inspect for pitted or burned points.
Contactor Replace if necessary.

Condensate 1 year Inspect for clogs. Clean if necessary.
Drain

LCD Interface or
PC App

When heat pump
problem is suspected

Check for alarms and faults (only necessary if alarms
not reported through a BACnet system). Rectify
problem if alarms found. See Troubleshooting
chapter.

Coaxial Heat
Exchangers

When experiencing
performance degrada-
tion that is not ex-
plained by a refrigera-
tion circuit problem or
low loop flow rate

Disconnect the loop and flush heat exchanger with a
calcium removing solution. Generally not required for
closed loop or cold water open loop systems or in-
door loops; whenever system performance is reduced
for warm water open loop systems (unusual). See
below.

Coaxial Heat Exchanger Flushing Procedure - Open Loop

1. Isolate the heat exchanger by closing the valves in the IN and OUT ports to the heat exchanger.
2. Blow out the heat exchanger into a clean 5 gallon bucket using compressed air.

3. If a purge cart is not available, use a 5 gallon plastic bucket, a circulator and some plastic piping to create a make-
shift pump system. Connect a the inlet and outlet to the heat exchanger ports.

4. Place 2 gallons of RYDLYME or similar in the purge cart (or bucket). Circulate the fluid through the heat exchanger
for at least 2 hours (3 hours recommended).

5. Disconnect the purge system and dispose of the solution. RYDLYME is non-toxic and biodegradable and as such
can be poured down a drain.

6. Connect fresh water and a drain to the heat exchanger ports and flush the exchanger for several minutes.

7. Return the plumbing to its original configuration and open the IN and OUT valves. Operate the system and check for
improved performance.
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Coaxial Heat Exchanger Flushing Procedure - Closed Ground Loop

1.
2.

3.

Isolate the heat exchanger by placing the pump module valves in the exchanger flushing position.

Connect a compressed air and a drain pipe to the pump module purge ports and blow the anti-freeze solution into a
clean 5 gallon bucket.

Connect a purge cart to the pump module purge ports.

Place 2 gallons of RYDLYME or similar in the purge cart. Circulate the fluid through the heat exchanger for at least
2 hours (3 hours recommended).

Disconnect the purge cart and dispose of the solution. RYDLYME is non-toxic and biodegradable and as such can
be poured down a drain. Clean the purge cart thoroughly.

Connect fresh water and a drain to the pump module purge ports and flush the exchanger for several minutes.
Blow the heat exchanger out with compressed air as per STEP 2 and dump the water down a drain.

Connect the purge cart to the pump module purge ports. Re-fill and purge the heat exchanger with as per standard
procedures (the antifreeze from STEP 2 can be re-used).

Disconnect the purge cart and set the pump module valves back to the original positions. Operate the system and
check for improved performance.
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Troubleshooting Guide

The following steps are for troubleshooting the heat pump. If the problem is with the domestic hot water or the plenum heat-
er, proceed to those sections at the end of the troubleshooting guide. Repair procedures and reference refrigeration circuit
diagrams can be found later in this manual.

STEP 1: Verify that the LCD interface is functioning . If it is not, proceed to POWER SUPPLY TROUBLE SHOOTING, otherwise
proceed to STEP 2.

STEP 2: Record the alarm shown on the LCD interface or use the PC APP Alarms page to determine the alarm type. Proceed to the
ALARMS TROUBLESHOOTING section.

STEP 3: If there are no alarms and STAGE1 is showing ON (LCD interface, PC APP or LED on control board) but the compressor is
not operating, does not attempt to start, attempts to start but cannot, starts hard, or starts but does not sound normal, pro-
ceed to the COMPRESSOR TROUBLESHOOTING section.

STEP 4: If the compressor starts and sounds normal, this means the compressor is most likely OK. Proceed to the OPERATION
TROUBLESHOOTING section.

NOTE: To speed up the troubleshooting process, if using the PC Application, click on SC Override to reduce the short cycle timer to

10 seconds.

POWER SUPPLY TROUBLESHOOTING

Fault

Possible Cause

Verification

Recommended Action

No power to the
heat pump

Disconnect switch open
(if installed)

Verify disconnect switch is in the
ON position.

Determine why the disconnect
switch was opened; if all is OK
close the switch.

Fuse blown /
breaker tripped

At heat pump disconnect box,
voltmeter shows 230VAC on the
line side but not on the load side.

Reset breaker or replace fuse
with proper size and type. (Time-
delay type “D”)

No heartbeat on
control board

Transformer breaker
tripped (or fuse blown for
those without breaker)

Breaker on transformer is sticking
out (or fuse looks burnt).

Push breaker back in. If it trips
again locate cause of short circuit
and correct (or replace fuse) .

Faulty transformer

Transformer breaker is not
tripped (or fuse not blown),
230VAC is present across L1 and
L3 of the compressor contactor
but 24VAC is not present across
24VAC and COM of the control
board.

Replace transformer.

Faulty Control Board

24VAC is present across 24VAC
and COM of the control board.

Replace the control board.

No display on air

No power from transform-

See No Heartbeat on control

thermostat er board.
Faulty wiring between 24VAC is not present across R Correct the wiring.
heat pump and thermostat |and C of the thermostat.
Faulty thermostat 24VAC is present across R and C | Replace thermostat .
of the thermostat but thermostat
has no display.
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ALARM TROUBLESHOOTING

Alarm/Fault

Description

Recommended Action

The data logging function of the GEN2 Control Board is a very useful tool for troubleshooting alarms. It provides a histo-
ry of the unit operation up to and including the time at which the alarm(s) occurred. Note that some alarms require ac-

cessory components.

Low Pressure

A low pressure alarm occurs when the suction pressure drops to
or below the Low Pressure Cutout value. The low pressure is
checked just before a compressor start; if it is OK the compres-
sor will start, otherwise an alarm will occur. When the compres-
sor starts, the low pressure alarm will be ignored for the number
of seconds that Low Pressure Ignore is set to, after which the
low pressure alarm will be re-enabled. This allows a dip in suc-
tion pressure below the cutout point during startup without caus-
ing a nuisance alarm.

Go to the Low Pressure sec-
tion of the mode the unit was
operating in at the time of the
alarm.

High Pressure

A high pressure alarm occurs when the discharge pressure rises
to or above the High Pressure Cutout value.

Go to the High Pressure sec-
tion of the mode the unit was
operating in at the time of the
alarm.

Compressor Status
(current sensor)

This alarm occurs when there is a current draw on the compres-
sor but no call for the compressor to be on (welded contactor) or
when there is a call for the compressor to be on but there is no
compressor current draw (manual high pressure control is open
or contactor failure). Current sensor is now standard.

Check contactor if compres-
sor is staying on when it
should be off. Go to Com-
pressor section if compressor
is not on when it should be.
Also check for tripped manual
high pressure control.

Not Pumping /
Man HP

Discharge pressure is less than 30 psi higher than suction pres-
sure after 2 minutes run time. It indicates leaking reversing
valve, compressor very hot and tripped on internal overload,
manual high pressure control trip, bad contactor, or defective
compressor.

Check for reversing valve not
seated properly, tripped man-
ual high pressure control, or a
contactor or compressor
problem.

Low Charge / EEV

EEV position has been above 99% for 20 minutes within the first
hour of cycle.

Check system for refrigerant
leak. Also check that EEV for
proper operation (see EEV
Troubleshooting section)

LOC
(Loss of Charge)

This alarm occurs if the low pressure and/or high pressure sen-
sors are below 30 psig (207 kPa).

Check system for refrigerant
leak. Check for incorrect
pressure sensor reading.

Condensate Drain

Water level in the condensate tray has risen to sensor level, indi-
cating condensate drain is blocked.

Check condensate drain(s)
for obstructions.

Outdoor Flow
(ODFLOW)

For open loop, 24vac signal from water valve end switch indicat-
ing water valve open was not received in the time limit (90 sec-
onds).

Verify water valve operation
and that it is wired properly
using the factory wiring har-
ness (see wiring diagram in
the Model Specific Infor-
mation section later in this
manual).

Leak Detector /

Refrigerant sensor detected the presence of refrigerant inside

Locate and fix leak, taking all

R454b Leak the cabinet. necessary precautions asso-
ciated with A2L refrigerants.
See Service Procedures
chapter.
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FAULT TROUBLESHOOTING

Alarm/Fault

Description

Recommended Action

Pressure Sensors

The sensor is reading outside of the ac-
ceptable range. Check to ensure connect-
or is on securely.

Replace the pressure sensor. If this does not recti-
fy the problem, replace the control board.

Temperature
Sensors

The sensor is reading outside of the ac-
ceptable range. Check to ensure connect-
or is on securely.

Replace the temperature sensor. If this does not
rectify the problem, replace the control board.

Control Board:

- Digital Inputs

- Digital Outputs

- Analog Inputs

- Real Time Clock
- PWM Outputs

A failure has occurred and the indicated
section of the control board may no longer
work properly.

Cycle the power a few times; if the fault persists
replace the control board.

Control Board:
- Flash Memory

A failure has occurred and stored data may
be corrupt.

It may be possible to correct this by using the menu
item Tools—Reset to Factory Defaults. If this
clears the fault then the system configuration will
have to be set up again.

Control Board:
- Menu Buttons

A failure has occurred and the control
board may no longer respond to menu but-
ton key presses.

Control Board:
- LCD Interface /

A failure has occurred and display may
show erratic data, no data or may not turn

Try turning off the power, disconnecting and recon-
necting the cable between the LCD Interface board
and the Control Board, and then turning the power
back on again. If this does not work then either the
LDC Display board, the cable, or the driver section

LCD Display on at all. of the Control Board may be faulty.
Control Board: BACnet communications experienced a See BACnet TROUBLESHOOTING on next page.
- BACnet Comms timeout.
MODBUS: Hardware problem on heat pump control 24VDC is not present across 24VDC and GND at

- Main Comms

board.

the lower right of control board. Replace board if
voltage not correct.

Remove MODBUS screw terminal connector from
board as well as jumper from TERM (located just
above the MODBUS connector). Using a multime-
ter set to DC volts with negative probe on B and
positive probe on A, confirm there is +2.5VDC.
Replace board if voltage not correct.

MODBUS termination problem.

Verify MODBUS TERM jumper is in place on con-
trol board. Install jumper if missing.

MODBUS:

- R454b Leak Detector

Refrigerant detector communications expe-
rienced a timeout.

See LEAK DETECTOR TROUBLESHOOTING on
next page.

1-May-2025

Page 68

002749MAN-01

go to TABLE OF CONTENTS




Search for any topic: | CTRL +| F
BACnet TROUBLESHOOTING
. S Recommended
Fault Possible Cause Verification Action
BACnet Selected baud rate does | Check baud rate of system.

communications
not working

properly
or

BACnet fault
indication

not match building con-
trol system

Selected MAC address
and/or Instance # conflict
with other devices on the
network

Check MAC address and Instance # in rela-
tion to other system devices.

Adjust BACnet parame-
ters in the PC App’s
Tools-->Configuration
window.

Cycle power to invoke
any changes.

BACnet wiring or termi-
nation problem

Verify correct twisted pair wire and termination
in the BACnet Interface chapter (earlier).

Correct wiring.

Hardware problem on
heat pump control board

Remove BACnet screw terminal connector
from board & jumper from TERM (located
above BACnet connector). Using multimeter
set to DC volts with black probe on B and red
probe on A, confirm there is +2.5VDC.

Replace board if voltage
not correct.

LEAK DETECTOR TROUBLESHOOTING

Fault Possible Cause Verification Recommended Action
Refrigerant de- Hardware problem on 5VDC is not present across 5VDC and GND |Replace board if voltage
tector not work- [heat pump control board |at the lower right of control board. not correct.
ing properly

or

MODBUS R454b
Leak Detector
fault indication

Remove MODBUS screw terminal connector
from board & jumper from TERM (located
above BACnet connector). Using multimeter
set to DC volts with black probe on B and red
probe on A, confirm there is +2.5VDC.

Replace board if voltage
not correct.

New / replacement refrig-
erant leak detector not
initialized.

Go to Tools-->Configuration window, MODBUS tab and press the
“Configure NEW Device” button beside R454b Leak Detector.

MODBUS termination
problem

Verify MODBUS TERM jumper is in place on
control board.

Install jumper if missing.

Faulty refrigerant leak
detector

5VDC is present on board as per above, ter-
mination is correct, but problem persists.

Replace leak detector.
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COMPRESSOR TROUBLESHOOTING

Fault Possible Cause Verification Recommended Action
Compressor will |Faulty control board No 24vac output on STAGE1 when |Replace control board.
not start compressor should be operating.
Faulty run capacitor Check value with capacitance meter. | Replace if faulty.
(Single phase only) Should match label on capacitor.
Compressor will hum while trying to
start and then trip its overload.
Loose or faulty wiring Check all compressor wiring, includ- | Fix any loose connections. Re-
ing inside compressor electrical box. | place any damaged wires.
Faulty compressor Voltage on line side with contactor | Replace contactor.
contactor held closed, but no voltage on one
or both terminals on the load side.
Points pitted or burned.
Or, 24VAC across coil but contactor
will not engage.
Thermal overload on Ohmmeter shows reading when Proceed to Operation Trouble-
compressor tripped placed across R and S terminals shooting (particularly high suction
and infinity between C & R or C & S. | pressure and high discharge pres-
A valid resistance reading is present | sure) to determine the cause of
again after the compressor has the thermal overload trip.
cooled down.
Burned out motor Remove wires from compressor. Replace the compressor.
(open winding) Ohmmeter shows infinite resistance
between any two terminals. Note:
Be sure compressor overload has
had a chance to reset. If compressor
is hot this may take several hours.
Burned out motor Remove wires from compressor. Replace the compressor.
(shorted windings) Resistance between any two termi-
nals is below the specified value.
Motor shorted to ground | Remove wires from compressor. If any terminal to ground is not
Check for infinite resistance be- infinite replace the compressor.
tween each terminal and ground.
Seized compressor due to | Compressor attempts to start but Attempt to “rock” compressor free.
locked or damaged trips its internal overload after a few | If normal operation cannot be
mechanism seconds. (Run capacitor already established, replace compressor.
verified)
Compressor Start capacitor faulty. Check with capacitance meter. Replace if faulty.
starts hard (Single phase only) Check for black residue around Remove black residue in electrical
blowout hole on top of capacitor. box if any.
Potential relay faulty Replace with new one and verify Replace if faulty.
(Single phase only) compressor starts properly.
Compressor is “tight” due | Compressor attempts to start but Attempt to “rock” compressor free.
to damaged mechanism |trips its internal overload after a few | If normal operation cannot be es-
seconds. Run capacitor has been | tablished, replace compressor.
verified already.
Compressor Faulty stage 2 plug Verify if 24VAC is present across Replace plug if signal is present.
stage 2 will not | (solenoid is in plug) Y2 and C of the terminal strip. Check wiring if signal is not pre-
activate sent.
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OPERATION TROUBLESHOOTING - WATER HEATING MODE

Fault

Possible Cause

Verification

Recommended Action

High or low suc-
tion or discharge
pressure

Faulty sensor

Compare pressure sensor reading
against a known reference such as a
new refrigeration manifold set.

Check wiring, replace sensor. If
problem persists, replace control
board.

High discharge
pressure

Low or no indoor loop flow

Verify that indoor delta T is 8-12°F
(4-7°C), or compare pressure drop to
the tables for the unit.

Verify pump is working and sized
correctly. Check for restrictions
in the circuit, e.g. valve partially
closed.

Temperature setpoint(s)
too high (if using external
aquastat or BACnet con-
trol)

Use PC APP to verify that Indoor
OUT does not exceed 120°F (49°C)

Reduce setpoint(s).

EEV1 stuck almost closed
or partially blocked by for-
eign object

Manually adjusting EEV1 does not
affect the superheat or the suction
pressure. High superheat and low
suction pressure.

Go to EEV troubleshooting sec-
tion.

Filter-dryer plugged

Feel each end of the filter-dryer; they
should be the same temperature. If
there is a temperature difference then
it is plugged. Also causes low suc-
tion pressure.

Replace filter-dryer.

Unit is overcharged

High subcooling, low Indoor Loop
delta T.

Remove 1/2 Ib of refrigerant at a
time and verify that the discharge
pressure reduces.

Low suction
pressure

continued on next
page...

Low or no outdoor loop
liquid flow

Delta T across the Outdoor Loop
ports should be 5-7°F (3-4°C), or
compare pressure drop to the tables
for the unit.

Determine the cause of the flow
restriction and correct it.

Verify pumps are working and
sized correctly for ground loop
systems.

Verify well pump and water valve
is working for ground water sys-
tems.

Outdoor loop entering lig-
uid temperature too cold

Measure the entering liquid tempera-
ture to see if it is less than ~25F.

Increase the size of the ground
loop.

Dirty or fouled outdoor
loop coaxial coil (more
likely for open loop, un-
likely for ground loop)

Disconnect the water lines and check
the inside of the pipes for scale de-
posits.

Backflush the coaxial exchanger
with a calcium-removing cleaning
solution.

Return air too cold

Measure return air temperature.
Should be above 60°F (15°C).

Restrict air flow temporarily until
room comes up to temperature.

TS1 temperature sensor
not reading properly

If the sensor is reading low it will
cause the superheat to appear high,
which causes the EEV to continually
close.

Verify EEV position is low com-
pared to normal. Check tempera-
ture sensor, replace if necessary.

Filter-dryer plugged

Feel each end of the filter-dryer; they
should be the same temperature. If
there is a temperature difference then
it is plugged. Also causes high dis-
charge pressure.

Replace filter-dryer.

EEV1 stuck almost closed
or partially blocked by for-
eign object

Manually adjusting EEV1 does not
affect the superheat or the suction
pressure. High superheat and dis-
charge pressure.

Go to EEV troubleshooting sec-
tion.
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OPERATION TROUBLESHOOTING - WATER HEATING MODE

Fault

Possible Cause

Verification

Recommended Action

Low suction

Low refrigerant charge

Superheat is high, EEV position is

Locate the leak and repair it.

pressure high. Spray Nine, a sniffer, and/or dye

(continued) are common methods of locating
a leak.

High suction EEV1 stuck open Manually adjusting EEV1 does not | Go to EEV troubleshooting sec-

pressure affect the superheat or the suction tion.

(may appear to
not be pumping)

pressure. Low super heat and dis-
charge pressure.

Leaking 4-way (reversing)
valve, RV1 or RV2 (can
cause compressor to
overheat and trip internal
overload)

Valve is the same temperature on
both ends of body, common suction
line is warm, compressor is running
hot, low compressor discharge pres-
sure.

Tap reversing valve, and switch it
back and forth between heating

and cooling positions. If this does
not work, replace reversing valve.

Faulty compressor, not
pumping

Pressures change only slightly from
static values when compressor is
started.

Replace compressor.

Compressor
frosting up

See Low Suction
Pressure in this section

EEV1 frosting up

EEV1 stuck almost closed
or partially blocked by for-
eign object

Manually adjusting EEV1 does not
affect the superheat or the suction
pressure. High superheat and dis-
charge pressure.

Go to EEV troubleshooting sec-
tion.

Random high
pressure trip
(may not occur
while on site)

Faulty indoor circulator
relay

Using the PC APP, manually turn
the ICR on/off several times and
ensure the indoor circulator(s) start
and stop.

Replace relay.

Random manual
high pressure
trip (may not oc-
cur while on site)

Faulty compressor contac-
tor

Points pitted or burned. Contactor
sometimes sticks causing the com-
pressor to run when it should be off.

Replace contactor.
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OPERATION TROUBLESHOOTING - WATER HEATING MODE (Signals Method Only)

Fault Possible Cause Verification Recommended Action
No display on Transformer breaker 230VAC is present across L1 and L3 | Push breaker back in. If it trips
aquastat. tripped of the compressor contactor but again locate cause of short circuit

24VAC is not present across R and
C.

and correct.

Faulty transformer

Transformer breaker is not tripped,
230VAC is present across L1 and L3
of the compressor contactor but
24VAC is not present across R and
C.

Replace transformer.

Faulty wiring between
heat pump and aquastat

24VAC is not present across 24V
and COM at the top of the aquastat.

Correct the wiring.

Faulty aquastat

24VAC is present across 24Vand
COM of the aquastat but there is no
display.

Replace aquastat.

No Y1A signal to
heat pump

Incorrect aquastat setup

Aquastat does not indicate S1 on
the display.

Correct the setup.

Faulty aquastat to heat
pump wiring

24VAC not present across Stage 1 C
and COM of the aquastat.

Correct or replace wiring.

Faulty aquastat to heat
pump wiring

24VAC signal present across Stage
1 NO and COM of the aquastat but
not present across Y1A and CA of
the control board.

Correct or replace wiring.

Faulty aquastat

No 24VAC between Stage 1 NO and
COM of the aquastat when S1 is
indicated on the aquastat display.

Replace aquastat.

No Y2A signal to
heat pump

Incorrect aquastat setup

Aquastat does not indicate S2 on
the display.

Correct the setup.

Faulty aquastat to heat
pump wiring

24VAC not present across Stage 2
C and COM of the aquastat.

Correct or replace wiring.

Faulty aquastat to heat
pump wiring

24VAC signal present across Stage
2 NO and COM of the aquastat but
not present across Y2A and CA of
the control board.

Correct or replace wiring.

Faulty aquastat

No 24VAC between Stage 2 NO and
COM of the aquastat when S2 is
indicated on the aquastat display.

Replace aquastat.

Setting(s) not

Faulty aquastat

E2 error message. Can cause the

Replace aquastat.

retained unit to trip a safety control if the set-
ting is too high or low.
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OPERATION TROUBLESHOOTING - AIR HEATING MODE

Fault

Possible Cause

Verification

Recommended Action

High or low
suction or dis-
charge pressure

Faulty sensor

Compare pressure sensor reading
against a known reference such as a
new refrigeration manifold set.

Check wiring, replace sensor. If
problem persists, replace control
board.

High discharge
pressure

Low airflow

See Fan Troubleshooting section

Correct the problem.

EEV1 stuck almost closed
or partially blocked by for-
eign object

Manually adjusting EEV1 does not
affect the superheat or the suction
pressure. High superheat and low
suction pressure.

Go to EEV troubleshooting sec-
tion.

Filter-dryer plugged

Feel each end of the filter-dryer; they
should be the same temperature. If
there is a temperature difference then
it is plugged. Also causes low suc-
tion pressure.

Replace filter-dryer.

Unit is overcharged
(Only possible if unit has
been field serviced and
incorrectly charged)

High subcooling, low Indoor Loop
delta T.

Remove 1/2Ib of refrigerant at a
time and verify that the discharge
pressure reduces. Or remove
charge and weigh back in the
amount listed on nameplate.

Low suction
pressure

Low or no outdoor loop
liquid flow

Delta T across the Outdoor Loop
ports should be 5-7°F (3-4°C), or
compare pressure drop to the tables
for the unit.

Determine the cause of the flow
restriction and correct it.

Verify pumps are working and
sized correctly for ground loop
systems.

Verify well pump and water valve
is working for ground water sys-
tems.

Outdoor loop entering lig-
uid temperature too cold

Measure the entering liquid tempera-
ture to see if it is less than ~25F.

Increase the size of the ground
loop.

Dirty or fouled outdoor
loop coaxial coil (more
likely for open loop, un-
likely for ground loop)

Disconnect the water lines and check
the inside of the pipes for scale de-
posits.

Backflush the coaxial exchanger
with a calcium-removing cleaning
solution.

Return air too cold

Measure return air temperature.
Should be above 60°F (15°C).

Restrict air flow temporarily until
room comes up to temperature.

TS1 temperature sensor
not reading properly

If the sensor is reading low it will
cause the superheat to appear high,
which causes the EEV to continually
close.

Verify EEV position is low com-
pared to normal. Check tempera-
ture sensor, replace if necessary.

Filter-dryer plugged

Feel each end of the filter-dryer; they
should be the same temperature. If
there is a temperature difference then
it is plugged. Also causes high dis-
charge pressure.

Replace filter-dryer.

EEV1 stuck almost closed
or partially blocked by for-
eign object

Manually adjusting EEV1 does not
affect the superheat or the suction
pressure. High superheat and dis-
charge pressure.

Go to EEV troubleshooting sec-
tion.

Low refrigerant charge

Superheat is high, EEV position is
high.

Locate the leak and repair it.
Spray Nine, a sniffer, and/or dye
are common methods of locating
a leak.
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OPERATION TROUBLESHOOTING - AIR HEATING MODE

Fault Possible Cause Verification Recommended Action
High suction EEV1 stuck open Manually adjusting EEV1 does not Go to EEV troubleshooting sec-
pressure affect the superheat or the suction tion.

(may appear to
not be pumping)

pressure. Low super heat and dis-
charge pressure.

Leaking 4-way (reversing)
valve, RV1 or RV2 (can
cause compressor to
overheat and trip internal
overload)

Valve is the same temperature on

both ends of body, common suction

line is warm, compressor is running
hot, low discharge pressure.

Tap reversing valve, and switch
it back and forth between heat-
ing and cooling positions. If this
does not work, replace reversing
valve.

Leaking check valve
(located in the indoor wa-
ter coil “out” refrigerant
line)

Check valve is cold.

Try tapping the valve and switch-
ing from air cool to water heat a
few times. Replace the check
valve if the problem persists.

Faulty compressor, not
pumping

Pressures change only slightly from
static values when compressor is
started.

Replace compressor.

Compressor
frosting up

See Low Suction
Pressure in this section

EEV frosting up

EEV1 stuck almost closed
or partially blocked by for-
eign object

Manually adjusting EEV1 does not
affect the superheat or the suction
pressure. High superheat and dis-
charge pressure.

Go to EEV troubleshooting sec-
tion.

Random high
pressure trip
(may not occur
while on site)

Fan/blower problem

Go to Fan/Blower Troubleshooting
section.

Random manual
high pressure
trip (may not oc-
cur while on site)

Faulty compressor contac-
tor

Points pitted or burned. Contactor
sometimes sticks causing the com-

pressor to run when it should be off.

Replace contactor.
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OPERATION TROUBLESHOOTING - AIR COOLING MODE

Fault Possible Cause Verification Recommended Action
Heating instead | Thermostat not set up Verify that there is 24VAC across O | Correct setup.
of cooling properly and C of the terminal strip when

calling for cooling.

Faulty reversing valve so-
lenoid coil

Verify solenoid by removing it from
the shaft while the unit is running.
There should be a loud “whoosh”
sound when it is removed.

Replace solenoid if faulty.

Faulty reversing valve

A click can be heard when the coil
is energized but the unit continues
to heat instead of cool.

Replace reversing valve.

High discharge
pressure

Low or no outdoor loop
liquid flow

Delta T across the outdoor loop
ports should be 8-12°F (4-7°C), or
compare pressure drop to the ta-
bles for the unit.

Determine the cause of the flow
restriction and correct it.

Verify pumps are working for
ground loop systems. Verify well
pump and water valve is working
for ground water systems.

EEV2 stuck almost closed
or partially blocked by for-
eign object

Manually adjusting EEV2 does not
affect the superheat or the suction
pressure. High superheat and low
suction pressure.

Go to EEV troubleshooting section.

Outdoor loop entering lig-
uid temperature too warm

Most likely caused by undersized
ground loop.

Verify the ground loop sizing. In-
crease the size of the ground loop
if undersized.

Dirty or fouled outdoor
loop coil (more likely for
open loop, unlikely for
ground loop)

Disconnect the water lines and
check the inside of the pipes for
scale deposits.

Backflush the coaxial exchanger
with a calcium-removing cleaning
solution.

Filter-dryer plugged

Feel each end of the filter-dryer;
they should be the same tempera-
ture. If there is a temperature dif-
ference then it is plugged. Also
causes low suction pressure.

Replace filter-dryer.

Unit is overcharged.
(Only possible if unit has
been field serviced and
incorrectly charged)

High subcooling.

Remove 1/2Ib of refrigerant at a
time and verify that the discharge
pressure reduces. Or remove
charge and weigh back in the
amount listed on nameplate.

1-May-2025

Page 76

002749MAN-01

go to TABLE OF CONTENTS




Search for any topic: | CTRL + F

OPERATION TROUBLESHOOTING - AIR COOLING MODE

Fault Possible Cause Verification Recommended Action
High suction EEV2 stuck open Manually adjusting EEV2 does not | Go to EEV troubleshooting section.
pressure affect the superheat or the suction

(may appear to
not be pumping)

pressure. Low superheat and dis-
charge pressure.

Leaking 4-way (reversing)
valve, RV1 or RV2 (can
cause compressor to
overheat and trip internal
overload)

Valve is the same temperature on
both ends of body, common suc-
tion line is warm, compressor is
running hot, low discharge pres-
sure.

Tap reversing valve, and switch it
back and forth between heating

and cooling positions. If this does
not work, replace reversing valve.

Leaking check valve
(located in the indoor wa-
ter coil “out” refrigerant
line)

Check valve is cold.

Try tapping the valve and switching
from air cool to water heat a few
times. Replace the check valve if
the problem persists.

Faulty compressor, not
pumping

Pressures change only slightly from
static values when compressor is
started.

Replace compressor.

Low suction
pressure

Low airflow

See Fan/Blower Troubleshooting
section.

Note: low airflow will cause the air
coil to ice up once the suction
drops below 90PSIG.

Correct the problem.

EEV2 stuck almost closed
or partially blocked by for-
eign object

Manually adjusting EEV2 does not
affect the superheat or the suction
pressure. High superheat and dis-
charge pressure.

Go to EEV troubleshooting section.

TS1 temperature sensor
not reading properly

If the sensor is reading low it will
cause the superheat to appear
high, which causes the EEV to con-
tinually close.

Verify EEV position is low com-
pared to normal. Check tempera-
ture sensor, replace if necessary.

Filter-dryer plugged

Feel each end of the filter-dryer;
they should be the same tempera-
ture. If there is a temperature dif-
ference then it is plugged. Also
causes high discharge pressure.

Replace filter-dryer.

Low refrigerant charge

Superheat is high, EEV position is
high.

Locate the leak and repair it.
Spray Nine, a sniffer, and dye are
common methods of locating a
leak.

Compressor
frosting up

See Low Suction
Pressure in this section

EEV frosting up

EEV2 stuck almost closed
or partially blocked by for-
eign object

Manually adjusting EEV2 does not
affect the superheat or the suction

pressure. High superheat and high
discharge pressure.

Go to EEV troubleshooting section.

Random manual
high pressure
trip (may not oc-
cur while on site)

Faulty compressor contac-
tor

Points pitted or burned. Contactor
sometimes sticks causing the com-
pressor to run when it should be
off.

Replace contactor.
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FAN/BLOWER TROUBLESHOOTING

Fault Possible Cause Verification Recommended Action
Low airflow Dirty air filter Inspect. Replace.
Dirty air coll Inspect. Clean.

Poor ductwork

Measure delta T between supply
and return ducts at the unit. In
heating mode; it should not be
above 30°F(17°C).

The ECM fan will provide proper
airflow up to 0.5 inH,O. The
ductwork is poorly designed or
greatly undersized if the fan mo-
tor cannot provide the required
airflow.

Airflow selected is too low

Check airflow settings on Indoor Fan
page of the PC APP.

Select a higher setting.

Airflow reduction is ena-
bled

AR1 and AR2 are connected with a
dry contact or jumper.

Airflow reduction may not be fea-
sible with lower airflow selections.
Increase settings until unit oper-
ates properly.

Fan not operat-
ing at correct
speeds

Wrong model size
selected

Verify that the model size is correct
on the Configuration Page of the PC
APP.

Select the correct model size.

Fan not operat-
ing or operating
intermittently

Fan control signal harness
and/or fan power harness
is loose

Verify that the connector is properly
inserted into the fan motor. Gently
tug on each wire to verify it is
properly inserted into the connector.

Repair any loose connections.

Control board not config-
ured properly

Verify that the model series is cor-
rect on the Configuration Page of
the PC APP.

Correct the configuration. If the
wrong series is selected there
may not be any fan output.

Faulty control board out-
puts

Note: cycle the power
once to see if the fan
begins operating
properly first

Create a call for the fan from the
thermostat or use a jumper R-G
(24VAC on G terminal in heat
pump).

On the ECM Fan connector on the

left side of the control board:

1) verify that there is 12 to 20VDC
between pin G (grey wire) and
pin C (white wire).

2) Verify that there is 2 to 6VDC
between pin P (dark green wire)
and pin C (white wire)

If there is no voltage present on
either of the pins (G and P) re-
place the control board.

Ensure control board model se-
ries is correct, see above.

Faulty control signal har-
ness or faulty motor head

Create a call for the fan from the
thermostat or use a jumper R-G
(24VAC on G terminal in heat
pump).

On the ECM Fan connector at the

fan motor:

1) verify that there is 12 to 20VDC
between pin G (grey wire) and
pin C (white wire).

2) Verify that there is 2 to 6VDC
between pin P (dark green wire)
and pin C (white wire)

If proper signal isn’t present, re-
place the fan control signal har-
ness. If proper signal is present,
replace fan motor.

Faulty fan power harness
or faulty motor

Insert the tips of the voltmeter
probes into the back of the connect-
or at the fan to measure the voltage
across the red and black wires.
Value should be ~230VAC.

Replace power harness if
230VAC is not present, replace
motor if 230VAC is present.
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EEV (Electronic Expansion Valve) TROUBLESHOOTING

Electronic expansion valves are a great advancement over TVX’s, allowing more precise refrigerant control, but they do
have a couple of limitations.

a) EEV’s receive commands to open or close from the control board, but they don’t send any feedback to the control
board to confirm that command has been received and acted upon. If they aren’t reliably acted upon (due to pulses
missed due to a wiring issue or EEV being mechanically stuck), the actual valve opening position won’t match what
the control board thinks it is. In extreme cases, the resulting repeated commands can cause the apparent valve po-
sition to go to 15% (minimum) or 100%, when the valve is actually in between.

b) A restriction in the refrigeration circuit (particularly the liquid line, e.g. plugged filter-dryer) or shortage of refrigerant
due to a leak can cause a similar issue. If the EEV opens to allow more refrigerant flow to lower the superheat but
liquid refrigerant is not available at its inlet, the EEV will continue to open to attempt to let more refrigerant through
and will work its way towards 100% (full open). High superheat is also a symptom.

If there is low suction pressure and the EEV position is also low then the problem is generally not in the refrigeration sys-
tem; check the water or airflow of the indoor or outdoor loop, whichever is currently the cold side (evaporator).

Tests to determine if an EEV is working

e Sound test: turn the power to the heat pump off and back on again. Or manually set the EEV to 25% and wait for it
to stop, then set the EEV to “~1%”. Both actions will cause the EEV to overdrive closed. You should hear the valve
clicking and then the clicking should change and get louder when the valve reaches 0%. If there is no sound, then it
is likely that the EEV is faulty or stuck.

e Using the PC APP, put the system in manual override mode. Manually adjust the EEV position by at least 25% ei-
ther up or down and check to see that the suction pressure, discharge pressure and superheat react to the change.
If there is no reaction, then it is likely that the EEV is faulty or stuck.

e Setthe EEV back to AUTO and then turn the heating or cooling demand off (but leave power on). Once the demand
is off, if the EEV is working then the discharge pressure should remain significantly higher than the suction pressure,
i.e. the system will not equalize (since EEV’s are closed when there is no demand). If the system does equalize it is
likely that the EEV is not working and is partially open.

There are 3 possible causes for EEV problems: the control board is not working properly, the wire/cable is faulty, or the
EEV is faulty.

The EEV can be checked electrically:

- RED to GREEN 750hms
- to BLACK 75ohms

If this test fails, EEV is bad and should be replaced, but if it passes it still may be mechanically defective.

Check with a new EEV:

A further check that can be performed is to connect a new EEV and cable to the control board and visually check the
EEV so see if it opens and closes by setting the position to 0 and 100% If the new EEV works then the EEV in the unit
or the cable needs to be replaced.

1) Connect a test EEV and test cable to the control board.

2) Setthe EEV position to 0%.

3) Setthe EEV position to 100% and then listen for clicking and watch to see if the pintle in the EEV moves open.
4) Set the EEV position to 0% and then listen for clicking and watch to see if the pintle in the EEV moves closed.
5) If the EEV does not move in one or both directions then the control board must be replaced.

6) If the test EEV moves in both directions then then either the cable or the EEV in the unit is faulty.

7) Disconnect the test EEV from the test cable and connect it to the cable in the unit.

8) Repeat steps 2 to 4.

9) If the test EEV moves in both directions then the EEV in the unit is faulty and must be replaced.
10) If the test EEV does not move in one or both directions then the cable must be replaced.
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PLENUM HEATER TROUBLE SHOOTING

Fault

Possible Cause

Verification

Recommended Action

No 230VAC
across plenum
heater L1 and L2

Disconnect switch open.
(if installed)

Verify disconnect switch is in the ON
position.

Determine why the disconnect
switch was opened, if all is OK
close the switch.

Fuse blown /
breaker tripped

At plenum heater disconnect box (if
installed), voltmeter shows voltage on
the line side but not on the load side.
Check if breaker is tripped.

Reset breaker or replace fuse at
plenum heater disconnect box.
Replace fuse with proper size
and type. (Time-delay type “D”)

Same “Line” to L1 and L2

Measuring L1 to ground and L2 to
ground both yield 115VAC, but L1 to
L2 yields OVAC.

Correct wiring.

No W2 signal at
heat pump termi-
nal strip

No call for auxiliary or
emergency heat from ther-
mostat

Verify that the thermostat is indicating
that auxiliary or emergency heat
should be on.

Set thermostat to engage auxilia-
ry or emergency heat. (Note that
some thermostats require a jump-
er between auxiliary and emer-
gency. Check the tstat manual.)

Faulty thermostat

Thermostat doesn’t indicate a call for
auxiliary or emergency when it
should. Or indicates auxiliary or
emergency but no 24VAC signal pre-
sent across C and the auxiliary and/
or emergency pin at the thermostat.

Replace thermostat.

Faulty thermostat wiring

24VAC signal is present across C
and the auxiliary and/or emergency
pin at the thermostat but no 24VAC
signal is present across W2 and C at
the heat pump terminal strip.

Correct wiring.

No 24VAC signal
from C to ground
at the plenum
heater control
board

Plenum heater transform-
er is burned out

Voltmeter does not show 24VAC
across transformer secondary.

Replace transformer.

Plenum heater control
board is faulty

Transformer tested OK in previous
step.

Replace control board.

No 24VAC signal
from 1 to ground
at the plenum
heater control
board (when a
plenum heater
demand is pre-
sent)

Faulty wiring

24VAC present across C and ground
at the plenum heater, but not across
ground of the plenum heater and Cp
of the heat pump terminal strip

Correct the wire which should run
from heat pump Cpto plenum
heater C.

If above tested OK, 24VAC is present
across ground of plenum heater and
1 of the heat pump terminal strip, but
not across ground of plenum heater
and 1 of the plenum heater.

Correct the wire which should run
from heat pump terminal “1” to
plenum heater terminal “1”.

Plenum heater
thermal overload
is tripped.

Indoor fan not operating

See Indoor Fan/Blower Troubleshoot-
ing section.

Correct problem. Reset thermal
overload.

Plenum heater is not posi-
tioned so that majority of
airflow passes over ele-
ments (if installed in duct-
work outside heat pump)

Plenum heater meant for internal
heat pump installation is installed in a
larger duct outside heat pump, or is
positioned after duct elbow.

Reposition plenum heater, or ob-
tain a plenum heater model with
a wider element cage (contact
Maritime Geothermal).

Faulty overload

Reset thermal overload.

Replace if faulty.
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DOMESTIC HOT WATER (DESUPERHEATER) TROUBLE SHOOTING

Fault

Possible Cause

Verification

Recommended Action

Insufficient hot
water (tank
problem)

Thermostat on hot water
tank set too low (should
be set at 120°F to 140°F)

Visually inspect the setting.

Adjust the setting.

Breaker tripped, or fuse
blown in electrical supply
to hot water tank

Check both line and load sides of
fuses. If switch is open determine
why (possible shorted element).

Correct problem, and replace
blown fuse or reset breaker.

Reset button tripped on
hot water tank

Check voltage at elements with
multimeter.

Push reset button.

Insufficient hot
water

(heat pump
problem)

DHW switch is turned off

Inspect switch, located on heat
pump cabinet post.

Turn switch on.

Brown wire with insulated
terminal at compressor
contactor not connected
during installation

Inspect wire with insulated terminal
as shown on electrical diagrams.

Connect wire as instructed on
electrical box diagram and/or wir-
ing schematic diagram.

Circulator pump seized or
motor failed

Use an amprobe to measure current
draw.

Replace if faulty.

Blockage or restriction in
the water line or hot water
heat exchanger

Check water flow and power to
pump. Check water lines for
obstructions.

Remove obstruction in water
lines. Acid treat the domestic hot
water coil.

Faulty DHW cutout (failed
open)

Check contact operation. Should
close at 120°F and open at 140°F.

Replace DHW cutout if faulty.

Heat pump not running
enough hours to make
sufficient hot water

Note the amount of time the heat
pump runs in any given hour.

Temporarily turn up the tank
thermostats until colder weather
creates longer run cycles.

Water is too hot.

Faulty DHW cutout (failed
closed)

Check contact operation. Should
close at 120°F and open at 140°F.

Replace DHW cutout if faulty.

Thermostat on hot water
tank set too high (should
be set at 120°F to 140°F)

Visually inspect the setting.

Adjust the setting.
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Service Procedures

A2L-SPECIFIC WARNING /INSTRUCTION
Servicing a Unit with an A2L Refrigerant

1.

Work procedure

Work should be undertaken under a controlled procedure, for example according to an ordered checklist.
This may be in contrast to how refrigeration service work has normally been performed in the past, and is
to minimize the risk of flammable gas being present while the work is being performed .

. General work area

All maintenance staff and others working in the local area should be instructed on the nature of work being
carried out. Work in confined spaces should be avoided.

. Checking for presence of refrigerant

The area should be checked with a refrigerant detector prior to and during work, to ensure the technician is
aware of potentially oxygen-deprived or flammable atmospheres.

Ensure that the leak detection equipment being used is suitable for use with A2L refrigerants, i.e. non-
sparking, and adequately sealed or intrinsically safe. Under no circumstances should a torch or flame be
used in the searching for refrigerant leaks.

Electronic leak detectors may be used but for A2L’s they may need re-calibration in a refrigerant-free area.
Leak detection equipment should be set at a percentage of the LFL (lower flammability limit) of the refriger-
ant (25% maximum). The worst-case LFL for R454b is 0.296 kg/m? or 11.3% by volume.

Leak detection fluids are also suitable for use with most refrigerants but the use of detergents containing
chlorine should be avoided as the chlorine can react with the refrigerant and corrode the copper pipe-work.

If a leak is suspected at any time, all naked flames should be removed/extinguished.

If a leakage of refrigerant is found which requires brazing, all of the refrigerant should be first recovered
from the system, or isolated (by means of shut-off valves) in a part of the system remote from the leak.
Presence of fire extinguisher

If any torch work (brazing) or refrigerant charging or removal is to be conducted, a dry powder or CO2 fire
extinguisher should be ready at hand.

No ignition sources

Sources of ignition should be eliminated in the vicinity of work being carried out on a system containing an
A2L refrigerant. Prior to work taking place, the area around the equipment should be surveyed to make
sure that there are no flammable hazards or ignition risks. "No Smoking" signs should be displayed .
Ventilation of area

Ensure that the area is open to the outdoors or that it is adequately ventilated before breaking into the sys-
tem or conducting any hot work. Ventilation should continue during the work, and can function to disperse
any released refrigerant into a large space or preferably expel it into the outdoors.

Checks of the refrigeration equipment

e The refrigerant charge is in accordance with the size of the room within which the system is installed.
o The ventilation equipment (if any) is operating adequately and is not obstructed.

e The water/glycol/pool water loop should be checked for the presence of refrigerant, which might show
up with a refrigerant detector or by over-pressure in that loop.

o Equipment markings continue to be visible and legible. lllegible signs or markings should be corrected.

¢ Refrigeration piping is installed in a position where it is unlikely to be exposed to corrosive substances,
unless the piping is constructed of materials which are inherently resistant to corrosion from that sub-
stance.
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A2L-SPECIFIC WARNING /INSTRUCTION
Servicing a Unit with an A2L Refrigerant (continued)

8. Checks to electrical devices & wiring
Where electrical components are being changed, they should be as specified by Maritime Geothermal Ltd..
If in doubt, consult technical support for assistance.

Electrical components should be inspected. If a fault is found, electrical supply should not be connected to
the circuit until the fault is rectified. If the fault cannot be corrected immediately but it is necessary to con-
tinue operation, an adequate temporary solution should be used. This should be reported to the owner of
the equipment so all parties are advised.

Initial safety checks should include:

e Capacitors are discharged - this should be done in a safe manner to avoid possibility of sparking.
¢ No live electrical components and wiring are exposed while charging, recovering or purging the system.
e There is continuity of earth grounding/bonding.

e Check cabling for wear, corrosion, excessive pressure, vibration, sharp edges or any other adverse en-
vironmental effects. The check should take into account the effects of aging or continual vibration from
sources such as compressors or fans.

9. Refrigerant removal and circuit evacuation
When breaking into the refrigerant circuit to make repairs - or for any other purpose - conventional proce-
dures should be used. However, with flammable refrigerants it is important that best practice is followed:

a) Safely remove refrigerant following local and national regulations, recovering into the correct recovery
cylinders.

b) Evacuate (vacuum). Ensure that the outlet of the vacuum pump is not close to any potential ignition
sources and that ventilation is available.

c) Purge the circuit by breaking the vacuum in the system with dry nitrogen and continuing to fill until the
working pressure is achieved, then venting to atmosphere.

d) Evacuate (vacuum) again, then vent to atmospheric pressure to enable work to take place.
e) Open the circuit with torch, continuously flushing with dry nitrogen.

10. Charging
In addition to conventional charging procedures, the following should be observed.

o Ensure that contamination between different refrigerants does not occur when using charging equip-
ment. Hoses should be as short as possible to minimize the amount of refrigerant contained in them.

e Cylinders should be kept in an appropriate position according to the instructions.

e Ensure that the refrigerating system is grounded prior to charging the system with refrigerant.

e Label the system when charging is complete (if final refrigerant charge is different from factory label).
e Extreme care should be taken not to over-charge the refrigerating system.

Prior to recharging the system, it should be pressure-tested with dry nitrogen. In addition, the system
should be A2L leak-tested on completion of charging but prior to commissioning. A final A2L leak test
should be carried out prior to leaving the site.
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Pumpdown Procedure

1.

Place the unit in SERVICE mode via the PC App or LCD interface; this will open the EEV and start the circulators
(as long circulators are powered and controlled by the heat pump). DO NOT turn off electrical power at the breaker
panel, since the coaxial coils must have full water flow during refrigerant recovery.

Connect the refrigerant recovery unit to the heat pump’s internal service ports via a refrigeration charging manifold
and to a recovery tank as per the instructions in the recovery unit manual. Plan to dispose of refrigerant if there was
a compressor burnout.

All refrigerant to water heat exchangers (coaxial coils, brazed plates) must either have full flow or be completely
drained of fluid before recovery begins. Failure to do so can freeze and rupture the heat exchanger, voiding its war-
ranty. (Note that this does not apply to desuperheater coils.)

Ensure all hose connections are properly purged of air. Start the refrigerant recovery as per the instructions in the
recovery unit manual.

Allow the recovery unit suction pressure to reach a vacuum. Once achieved, close the charging manifold valves.
Shut down, purge and disconnect the recovery unit as per the instructions in its manual. Ensure the recovery tank
valve is closed before disconnecting the hose to it.

Connect a nitrogen tank to the charging manifold and add nitrogen to the heat pump until a positive gauge pressure
of 5-10 psig is reached. This prevents air from being sucked into the unit by the vacuum when the hoses are discon-
nected.

Turn off power to heat pump. The heat pump is now ready for repairs.

General Repair Procedure

1.

Perform repairs to system.

e Always ensure nitrogen is flowing through the system at the lowest flow rate that can be felt at the discharge dur-
ing any brazing procedures to prevent soot buildup inside the pipes.

e Itis recommended to replace the liquid line filter-dryer any time the refrigeration system has been exposed to the
atmosphere.

e Place a wet rag around any valves being installed, as almost all valve types have non-metallic seats or seals
that will be damaged by excessive heat, and aim the torch flame away from the valve body. Solder only one
joint at a time and cool joints down in between.

Pressure test the system with nitrogen. It is recommended to check for leaks using leak detection spray, Spray
Nine, or soapy water. Check at 10, 25, 50 and 100 psig. Allow the system to sit at 100 psig for at least an hour,
then re-check. With a laptop connected, the PC App may be used to graph the nitrogen pressure (Graphs menu-->
Refrigeration Pressure and Temperature Graphs) to make any downward trend due to a leak apparent. Be
aware that changing room temperature can also cause upward or downward trends in nitrogen pressure.

Vacuuming & Charging Procedure

After completion of repairs and nitrogen pressure testing, the refrigeration circuit is ready for vacuuming.

1.

Release the nitrogen pressure and connect the vacuum pump to the charging manifold. Start the vacuum pump and
open the charging manifold valves. Vacuum until the vacuum gauge remains at less than 500 microns for at least 1
minute with the vacuum pump valve closed.

Close the charging manifold valves then shut off and disconnect the vacuum pump. Place a refrigerant tank with the
proper refrigerant on a scale and connect it to the charging manifold. Purge the hose to the tank.

Weigh in the appropriate amount and type of refrigerant through the low pressure (suction) service port. Refer to
the nameplate label on the unit for the proper refrigerant type and charge amount.

If the unit will not accept the entire charge, the remainder can be added through the low pressure service port after
the unit has been restarted.
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Compressor Replacement Procedure

1.

Pump down the unit as per the Pumpdown Procedure above. If there was a compressor burn out (motor failure),
the refrigerant cannot be reused and must be disposed of according to local codes.

Disconnect piping.

Replace the compressor. Replace the liquid line filter-dryer. Always ensure nitrogen is flowing through the system
at the lowest flow rate that can be felt at the discharge during any brazing procedures to prevent soot buildup inside
the pipes.

Vacuum the unit as per above procedure.
If there was a compressor burnout:

a) Charge the unit with new refrigerant and operate it for continuously for 2 hours. Pump down the unit and re-
place the filter-dryer. Vacuum the unit as per above procedure.

b) Charge the unit (refrigerant can be re-used) and operate it for 2-3 days. Perform an acid test. If it fails, pump
down the unit and replace the filter-dryer.

c¢) Charge the unit (refrigerant can be re-used) and operate it for 2 weeks. Perform and acid test. If it fails, pump
down the unit and replace the filter-dryer.

Charge the unit a final time. Unit should now be clean and repeated future burn-outs can be avoided.
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Control Board Replacement Procedure

1.
2.
3.

10.

1.
12.

13.

14.

Turn the power off to the unit.
Take a picture of the control board and connectors for reference. The picture in Appendix A may also be helpful.

Carefully remove all green terminal strips on the left side, the right side and the bottom of the control board. They
pull straight off the board, with no need to disconnect wires from their screw terminals. You may need to wiggle
them from both ends for the 8 pin ones.

Remove the red six pin display board connector from the left side of the control board (marked DISPLAY on the
board). } N

DISPLAY

IR VR R AT O F B AT 0¥

i |
« {0
| oo« iz

Remove all connectors from the top of the control board. Each connector (or wire) should be marked already from
the factory, e.g. HPS1, LP1, TS1, etc.. This matches the marking on the control board.

The control board is held in place at its four corners. Squeeze each standoff by hand or with needle nose pliers if
necessary and carefully pull the corner of the board off of the standoff.

Once the control board has been removed, if there are any other standoffs left (they have the bottom snap cut off)
remove them as well.

Carefully remove the new control board from the static bag it was shipped in. Place any cut off standoffs from the
old board into the same locations on the new board.

Align the control board with the four corner standoffs in the electrical box then push on each corner until they snap in
place.

Connect the top connectors to the control board. Refer to the Step 2 picture if necessary for proper locations.
Note that the connector with the resistor (no cable) goes on CTS.

Note that the connector to the left of CTS is marked HTS on older boards, and ODTS on newer boards.
Check each of the connectors from Step 10 to ensure they are properly aligned and that no pins are showing.

Connect the green terminal strips to the left side, right side and bottom of the control board. Refer to the Step 2 pic-
ture if necessary for locations.

Turn the power on to the heat pump. Ensure the LCD Interface comes on. Note the firmware version. After EEV
zeroing and Random Start countdown the display should begin alternating data.

If the replacement control board was pre-configured for this unit at the factory then the system is ready for operation.
If it was not then use the PC App corresponding to the unit’s firmware version to configure the unit. Refer to the
Tools -> Configuration menu in the PC APP section.
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LCD Interface (Display) Board Replacement Procedure
1. Turn the power off to the unit.

2. Remove the display board cable connector from the
control board.

3. Using a sharp utility knife with a long blade, slice each
of the display board standoff heads off, taking care to
not damage the lexan cover.

Pull the display board from the unit.

Remove the display board cable connector from the back of the display board.
Place a new display board standoff into each of the four holes in the cabinet.
Remove the new display board from the static bag it was shipped in.

© N o o A

Connect one end of the display board cable to the back of the display board. Ensure the connector is properly
aligned and that no pins are showing.

©

Place the display board in position and align the four standoffs into the four holes of the board.

10. Push on each corner of the board until each standoff snaps in place, while pushing on the front of the standoff to
keep it from popping out of the cabinet hole.

11. Connect the other end of the display board cable to the control board, ensuring the connector is aligned properly and
that no pins are showing.

12. Turn the power on to the unit and verify the display works.

13. Once the display begins to scroll data, test each of the buttons to ensure they work. Push the Arrow button to enter
the Main Menu, then use the Up and Down to move through the list, then push the OK button to exit again. If any of
the buttons seem hard to press, repeat Step 10 and then test the buttons again.
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Decommissioning

When the heat pump has reached the end of its useful lifetime after many years of service, it must be decommissioned.

Before carrying out this procedure, it is essential that the technician is completely familiar with the system and all its con-
nected equipment. It is good practice that all refrigerants are recovered safely. Prior to the task being carried out, an ail
and refrigerant sample should be taken in case analysis is required prior to re-use of recovered refrigerant. It is essential
that electrical power is available before the task is commenced.

1.
2.

= © © N o

11.

Examine all parts of the system to become familiar with the equipment and its operation.

Isolate system electrically.

Before starting the procedure, ensure that:

a) equipment is available for handling refrigerant and refrigerant cylinders.
b) recovery equipment and cylinders conform to the appropriate standards.
c) all personal protective equipment is available and being used correctly.
d) personnel are appropriately qualified.

Pump down refrigerant system.

If solenoid valves are closed and can’t be powered open or there are other obstructions in the refrigeration system,
make a manifold so that refrigerant can be removed from various parts of the system.

Make sure that the cylinder is situated on a scale before recovery takes place.
Start the recovery machine and operate in accordance with instructions.
Do not overfill cylinders (no more than 80 % volume liquid charge).

Do not exceed the maximum working pressure of the cylinder, even temporarily.

. When all the refrigerant has been removed and the process completed, make sure that the cylinders and the equip-

ment are removed from site promptly and all isolation valves on the equipment are closed off.

Recovered refrigerant should not be charged into another refrigerating system unless it has been checked and/or
cleaned.

Equipment should be labelled stating that it has been de-commissioned and emptied of refrigerant. The label should be
dated and signed.

Every effort should be made to check and RE-USE refrigerant and RECYCLE mechanical equipment.
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Table 25 - Refrigerant Charge

A2L

MODEL b kg Refrigerant | Oil Type
TF-45 6.0 2.7 R454b POE
TF-55 8.0 3.6 R454b POE
TF-65 10.0 4.5 R454b POE
TF-75 12.0 55 R454b POE

- Oil capacity is marked on the compressor label.
- Refrigerant charge is subject to revision; actual
charge is indicated on the unit nameplate.

Table 26 - Shipping Information
WEIGHT DIMENSIONS in (cm)
MODEL
Ib. (kg) L w H
TF-45 520 (236) 44 (112) | 36(91) | 68 (173)
TF-55 575 (261) 44 (112) 36 (91) | 68 (173)
TF-65 635 (288) 44 (112) | 36(91) | 68 (173)
TF-75 680 (308) 44 (112) 36 (91) | 68 (173)
Table 27 - Required Loop Flow Rates
OUTDOOR LOOP | INDOOR LOOP
MODEL
gpm L/s gpm L/s
TF-45 10 0.63 10 0.63
TF-55 12 0.76 12 0.76
TF-65 14 0.88 14 0.88
TF-75 16 1.0 16 1.0

Table 28 - Operating Temperature Limits

Loop Mode Parameter (°F) (°C) Note

AIR Heating Minimum EAT 60 16 | Reduce air flow if necessary during startup.

AIR Heating Maximum EAT 100 38

WATER Heating | Minimum ELT 60 16 | Reduce flow if necessary during startup.
INDOOR WATER Heating | Maximum LLT 120 49

AIR Cooling Minimum EAT 50 10 | Reduce flow if necessary during startup.

AIR Cooling Maximum EAT 100 38

Heating Minimum ELT 23 -5 | Adequate antifreeze concentration required.
OUTDOOR | Heating Maximum ELT 80 27 | Operation above this temperature by reducing flow.
{C()L(?F?)ED Cooling Minimum ELT 41 5 Flow reduction may be required.

Cooling Maximum ELT 113 45

Heating Minimum EWT 41 5
(OOUPTEDF\IOOR Heating Maximum EWT | 80 27 | Operation above this temperature by reducing flow.
LOOP) Cooling Minimum EWT 41 5 Flow reduction may be required.

Cooling Maximum EWT 113 45
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Pressure Drop Data

Table 29a: OUTDOOR Loop

B:gfoslg;?a Water 104°F Water 50°F 15% Methanol 32°F 35;/;;'2;"’%',?':“"
gpm L/s psi kPa psi kPa psi kPa psi kPa
4 0.25 0.8 55 0.9 6.2 10 6.9 13 9.0

5 0.32 11 7.6 12 8.3 14 9.6 18 13

6 0.38 16 11 17 12 20 14 26 18

7 0.44 19 13 2.1 14 25 17 33 23

8 0.50 26 18 28 19 3.0 21 40 27
ras 9 0.57 3.2 22 35 24 38 26 5.0 34
10 0.63 3.8 26 4.0 28 47 32 6.2 43
11 0.69 43 30 46 32 5.5 38 7.2 50
12 0.76 5.2 36 5.5 38 6.6 45 8.7 60
13 0.82 5.9 41 6.2 43 74 51 9.7 67
14 0.88 6.7 46 7.0 48 8.6 59 13 78
15 0.95 8.0 55 8.2 57 9.5 65 125 86
6 0.38 11 7.6 12 8.3 13 9.0 17 12

7 0.44 15 10 16 11 16 11 2.1 14

8 0.50 18 12 19 13 2.1 14 28 19

9 0.57 22 15 24 17 24 17 3.2 22
10 0.63 27 19 2.9 20 3.1 21 4.1 28
TF-55 11 0.69 28 19 3.1 21 36 25 47 33
12 0.76 34 23 3.7 26 4.4 30 5.8 40
13 0.82 4 28 43 30 5 34 6.6 45
14 0.88 47 32 5 34 5.7 39 75 52
15 0.95 5.6 39 5.8 40 6.4 44 8.4 58
16 1.01 6.1 42 6.3 43 7 49 9.3 64
6 0.38 11 7.6 12 8.3 13 9.0 17 12

7 0.44 14 10 15 10 18 12 24 16

8 0.50 18 12 19 13 22 15 29 20

9 0.57 2.1 14 23 16 27 19 3.6 24
10 0.63 24 17 26 18 33 23 43 30
TF-65 1 0.69 29 20 3.2 22 4 28 5.3 36
12 0.76 36 25 3.9 27 46 32 6.0 2
13 0.82 4.1 28 44 30 5.2 36 6.8 47
14 0.88 4.7 32 5 34 5.8 40 76 53
15 0.95 5.5 38 5.7 39 6.5 45 8.5 59
16 1.01 6.3 43 6.5 45 73 50 9.6 66
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Table 29a: Igrglleﬁ(e)R Loop . . o o 35% propylene
(cont'd) Drop Data Water 104°F Water 50°F 15% Methanol 32°F glycol 32°F
gpm L/s psi kPa psi kPa psi kPa psi kPa
6 0.38 0.6 4.1 0.7 4.8 0.9 6.2 1.2 8.2
7 0.44 0.8 5.5 0.9 6.2 1.0 6.9 1.3 9.0
8 0.50 1.2 8.3 1.3 9.0 1.3 9.0 1.7 12
9 0.57 1.5 10 1.6 11 1.6 11 21 14
10 0.63 1.8 12 1.9 13 2.1 14 2.8 19
11 0.69 21 14 2.3 16 24 17 3.2 22
TF-75
12 0.76 24 17 2.6 18 29 20 3.8 26
13 0.82 2.8 19 3.0 21 3.3 23 4.3 30
14 0.88 29 20 3.2 22 3.7 26 4.9 33
15 0.95 3.2 22 3.5 24 4.1 28 5.4 37
16 1.01 3.8 26 4.0 28 4.7 32 6.2 43
17 1.07 4.2 29 4.4 30 5.2 36 6.8 47
9 0.57 1.2 8.3 1.3 9.0 1.4 10 1.8 13
10 0.63 1.5 10 1.6 11 1.7 12 2.2 15
11 0.69 1.8 12 1.9 13 2.2 15 29 20
12 0.76 2.2 15 24 17 2.6 18 3.4 24
13 0.82 25 17 2.7 19 3.1 21 4.1 28
TF-80
14 0.88 29 20 3.1 21 3.5 24 4.6 32
15 0.95 3.1 21 3.3 23 3.8 26 5.0 34
16 1.01 3.3 23 3.6 25 4.1 28 5.4 37
17 1.07 3.7 26 4.1 28 4.6 32 6.0 42
18 1.14 4.2 29 45 31 4.9 34 6.4 44
Table 29b: INDOOR Loop Water 104°F
Pressure
Drop Data TF-45 TF-55 TF-65 TF-75 TF-80
gpm L/s psi kPa psi kPa psi kPa psi kPa psi kPa
5 0.32 1.1 7.6
6 0.38 1.6 11 1.1 7.6 1.1 7.6 1.1 7.6 1.1 7.6
7 0.44 1.9 13 1.5 10 1.5 10 1.4 10 1.4 10
8 0.50 2.6 18 1.8 12 1.8 12 1.8 12 1.8 12
9 0.57 3.2 22 2.2 15 2.2 15 2.1 14 2.1 14
10 0.63 3.8 26 2.7 19 2.7 19 2.4 17 2.4 17
1 0.69 4.3 30 2.8 19 2.8 19 29 20 29 20
12 0.76 5.2 36 3.4 23 3.4 23 3.6 25 3.6 25
13 0.82 5.9 41 4 28 4 28 4.1 28 4.1 28
14 0.88 6.7 46 4.7 32 4.7 32 4.7 32 4.7 32
15 0.95 8.0 55 5.6 39 5.6 39 5.5 38 5.5 38
16 1.01 6.1 42 6.1 42 6.3 43 6.3 43
17 1.07 7.0 48 7.0 48
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Table 30 - Standard Capacity Ratings - Ground Loop Heating*

60Hz

STAGE 1 - ELT 41°F (5°C)

EAT 68°F (20°C) * 15% Methanol by Weight Ground Loop Fluid STAGE 2 - ELT 32°F (0°C)
Model Liquid Flow Mode Airflow Elrl:grugty Capacity COPy

gpm L/s cfm L/s Watts Btu/hr kW W/W

e | o oo [ ST EE e e e
TF-55 12| 076 | "Sades | is00 | 708 | e | sse00 a5 | 367
rras | e | ose |/Sasedo{Tis iy asa Hno0-| g | 508
as | e | vor | Saset{Tem i {aze oo |z | oss
Table 31 - Standard Capacity Ratings - Ground Water Heating 60Hz
EAT 68°F (20°C) ELT 50°F (10°C)
Model Liquid Flow Mode Airflow El;:grgty Capacity COPy

gpm L/s cfm L/s Watts Btu/hr kW WIW

s | w0 | oo | Sase T o0 a0 asan e ass
e | e e [ R
e | s oas | eI Tags T aam e Ao
s | v | vor ['Sse TSSO s st 180 | s

CTRL < F

Table 32 - Standard Capacity Ratings - Ground Loop Cooling* 60Hz

EAT 80.6°F (27°C), RH=46% *15% Methanol by Weight Ground Loop Fluid STAGE 2. Ly oot ggg;

Model Liquid Flow Mode Airflow I;:“g:';y Capacity COP, EER

gpm L/s cfm L/s Watts Btu/hr kW W/IW Btu/W

TF45 10 | 063 | Sioez | 1200 | 56 | 2024 | 33800 | 99 | 4ss | 167

tres | 1 | ore | SaseTTIEe s e T sta00T e e s

s | 1w | oas | Sseli{TIse0tar o fCasann | g | ee {220

TF-75 16| 107 | Siages | 2100 | 991 | 4035 | 63000 | i87 | a3 | 159

Table 33 - Standard Capacity Ratings - Ground Water Cooling 60Hz

EAT 80.6°F (27°C), RH=46% ELT 59°F (15°C)

Model Liquid Flow Mode Airflow E'r"‘gr“;y Capacity COP. EER

gpm L/s cfm L/s Watts Btu/hr kW WIwW Btu/W

| o ow | SHRTI e I e | tor | o

tres | 1 | ore | SaselTize i seer s | ssaoo | n0a| e | ane

TF-65 14 | 088 | Gioces | 1o00 | dor | 2750 | 59400 | 174 | 635 | 216

TF-75 16| 197 | Siages | 2100 | 991 | s5ip | emoo | o9 | 563 | 192
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Standards C13256-1 /1SO13256-1 / ARI 13256-1

Table 34 - Standard Capacity Ratings - Ground Loop Hydronic Heating*

60Hz

EWT 104°F (40°C)

*15% Methanol by Weight Ground Loop Fluid

STAGE 1 - ELT 41°F (5°C)
STAGE 2 - ELT 32°F (0°C)

Model N()SI:‘ZI:aI (Indt?rfgll.lc::ivoor) Mode Elrr:grtgy Calpitly el
tons gpm L/s Watts Btu/hr kW W/IW
e |0 | we | ew |SRTIm e o
was | 4 | o | ey | SemetifTsmc{asomiirsof3os
was | 5 | wo | ase | SemeiifTbm{TzamiTed | ss
was | o | wo | | SsmiTen i e
Table 35 - Standard Capacity Ratings - Ground Water Hydronic Heating 60Hz
EWT 104°F (40°C) ELT 50°F (10°C)
Model NOSTZI: 2! (Indlafru :?:j gl!:’:(‘;voor) Mode Elrr'llgrugty e e
tons gpm L/s Watts Btu/hr kW WIwW
as | 5 | w0 | oe | geml |t limmeeeTiam
wes | 4 | wo | o | SamtiTasmiume ezl i
wes | s | wo | om | SmiiTommo{ismsoriire | s
was | o | wo | ror | SemiTas e mer
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Air Heating/Cooling Performance

TF-45-HACW-X-1T  R454b, 60 Hz, YAS30K1E-PFV

OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Air)
ELT | Evap. | Flow | LLT |DeltaT | Heat Abs. |Compressor| Fan Input EAT | Cond. | Airfflow | LAT |DeltaT | Heating coP
(°F) | Temp. | (gpm) | (°F) | (°F) | (Btu/hr) JCurrent (A)*| (W) |Power (W)] (°F) | Temp. | (cfm) | (°F) | (°F) | (Btu/hr) H
25 15 10 22 | -3.2 | 15,900 8.3 179 | 2,034 99 | 1200 | 86 18 |22,600| 3.26
o | 30 20 10 26 | -3.6 | 17,800 8.6 179 | 2,095 101 | 1200 | 87 19 [24,800| 3.47
E 35 24 10 31 -4.1 | 20,000 8.9 179 | 2,157 102 | 1200 | 89 21 |27,200| 3.70
=] 40 29 10 35 -4.6 | 22,300 9.2 179 | 2,219 104 | 1200 | 91 23 |29,700| 3.92
ﬁ 45 34 10 40 -5.1 | 24,700 9.5 179 | 2,284 68 105 | 1200 | 93 25 [32,300| 4.14
X | 50 38 10 44 -5.6 | 27,300 9.8 179 | 2,352 107 | 1200 | 95 27 |35,200| 4.39
55 43 10 49 -6.2 | 30,200 10.1 179 | 2,421 108 | 1200 | 98 30 [38,300| 4.64
60 48 10 53 -6.8 | 33,200 10.5 179 | 2,491 110 | 1200 | 100 32 (41,600 4.89
65 52 10 58 -7.5 | 36,500 10.8 179 | 2,564 112 | 1200 | 103 35 |45,100| 5.16
70 57 10 62 -8.3 | 40,100 11.2 179 | 2,635 113 | 1200 | 106 38 149,000 5.45
OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Air @ 46% RH)
ELT | Cond. | Flow | LLT |DeltaT | HeatRej. |Compressor| Fan Input EAT | Evap. | Airflow | LAT |DeltaT | Latent |Sensible| Cooling EER
(°F) | Temp. | (gpm) | (°F) | (°F) | (Btuthr) |Current (A)*| (W) [Power (W)} (°F) | Temp. | (cfm) | (°F) | (°F) | (Btu/hr) | (Btu/hr) | (Btu/hr)
50 73 10 59 8.8 | 43,000 6.2 171 | 1,571 47 | 1200 | 61 -19 |12,500| 25,300 | 37,800 | 24.1
L) 55 78 10 64 8.7 | 42,500 6.6 171 | 1,644 48 | 1200 | 61 -19 ]12,000| 25,000 | 37,000 | 22.5
Z | 60 83 10 69 8.7 | 42,100 6.9 171 | 1,723 48 | 1200 | 62 -19 11,600 24,800 | 36,400 | 21.1
g 65 89 10 74 8.6 | 41,700 7.3 171 | 1,805 49 | 1200 | 62 -19 |11,200| 24,500 | 35,700 | 19.8
70 94 10 79 8.5 | 41,200 7.6 171 | 1,892 49 | 1200 | 62 -19 |10,700|24,200 | 34,900 | 18.4
8 75 | 100 10 83 8.4 | 40,700 8.0 171 | 1,985 A 49 | 1200 | 62 -18 |10,300|23,800 | 34,100 | 17.2
80 | 105 10 88 8.3 | 40,200 8.4 171 | 2,085 50 | 1200 | 63 -18 | 9,900 | 23,400 | 33,300 | 16.0
85 | 110 10 93 8.2 | 39,800 8.9 171 | 2,191 50 | 1200 | 63 -18 | 9,500 | 23,000 | 32,500 | 14.8
90 | 116 10 98 8.2 | 39,300 9.3 171 | 2,304 51 1200 | 63 -17 | 9,000 | 22,600 | 31,600 | 13.7
95 | 121 10 103 | 8.1 38,800 9.9 171 | 2,425 51 1200 | 64 -17 | 8,600 | 22,100 | 30,700 | 12.7
g —_——
} OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Air) ]
| ELT | Evap. | Flow | LLT |DeltaT | Heat Abs. |Compressor| Fan Input EAT | Cond. | Airfflow | LAT |Delta T | Heating coP }
} (°C) | Temp. | (Lis) | (°C) | (°C) (kW) | Current (A)*| (W) [Power (W)] (°C) | Temp. | (L/s) | (°C) | (°C) | (kW) H ]
|
} -39 | -95 | 063 | -57 | -1.8 4.7 8.3 179 | 2,034 372 | 566 | 29.8 | 9.8 6.6 3.26 !
} ®|-11] 69 063 ]|-31) -20 5.2 8.6 179 | 2,095 38.1 | 566 | 30.7 | 10.7 | 7.3 3.47 |
} E 1.7 | -43 | 063 | -06 | -2.3 5.9 8.9 179 | 2,157 389 | 566 | 31.7 | 11.7 | 8.0 3.70 }
(| =] 44| 17 | 063 | 18 | -26 6.5 9.2 179 | 2,219 39.8 | 566 | 32.8 | 12.8 | 8.7 3.92 ]
} ﬁ 72 | 08 | 063 | 44 | -2.8 7.2 9.5 179 | 2,284 20.0 40.7 | 566 | 339 | 139 | 9.5 4.14 ]
} XL |100| 34 | 063 | 69 | -31 8.0 9.8 179 | 2,352 ' 416 | 566 | 352 | 152 | 10.3 | 4.39 ]
} 128 | 6.1 | 0.63 | 94 | -34 8.9 10.1 179 | 2,421 424 | 566 | 36.5 | 16.5 | 11.2 | 4.64 ]
} 156 | 86 | 0.63 | 11.8 | -3.8 9.7 10.5 179 | 2,491 433 | 566 | 379 | 17.9 | 12.2 | 4.89 }
\ 18.3 | 11.2 | 0.63 | 14.1 | -4.2 10.7 10.8 179 | 2,564 442 | 566 | 394 | 194 | 13.2 | 5.16 |
| 211 ] 13.8 | 0.63 | 16.5 | -4.6 11.8 11.2 179 | 2,635 451 | 566 | 411 | 211 | 144 | 5.45 }
| |
i OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Air @ 46% RH) i
} ELT | Cond. | Flow | LLT |DeltaT | HeatRej. |Compressor| Fan Input EAT | Evap. | Airflow | LAT |DeltaT | Latent |Sensible| Cooling COP }
} (°C) | Temp. | (Lis) | (°C) | (°C) (kW) | Current (A)*| (W) [Power (W)] (°C) | Temp. | (L/s) | (°C) | (°C) | (kW) (kW) (kW) ¢ ]
} 10.0 | 22.5 | 0.63 | 149 | 49 12.6 6.2 171 | 1,571 84 | 75.7 | 16.2 | -10.8 | 3.7 7.4 11.1 7.06 ||
} L) 12.8 | 255 | 0.63 | 17.6 | 4.8 12.5 6.6 171 | 1,644 86 | 757 | 16.3 | -10.7 | 3.5 7.3 10.8 | 6.59 ||
| 2 | 156|285 | 0.63 | 204 | 4.8 12.3 6.9 171 | 1,723 89 | 757 | 164 | -106 | 34 7.3 10.7 | 6.18 ||
} = | 183|315[ 063|231 48 12.2 7.3 171 | 1,805 92 | 75.7 | 16.6 | -104 | 3.3 7.2 10.5 | 5.80 |,
} 8 21.1| 345 | 0.63 | 268 | 4.7 121 7.6 171 | 1,892 270 94 | 75.7 | 16.7 | -10.3 | 3.1 71 102 | 539 ||
e 239 | 375 | 0.63 | 28,6 | 4.7 11.9 8.0 171 | 1,985 ’ 9.7 | 757 | 16.8 | -10.2 | 3.0 7.0 10.0 | 5.04 }
[ 26.7 | 40.6 | 0.63 | 31.3 | 4.6 11.8 8.4 171 | 2,085 9.9 | 757 | 17.0 | -10.0 | 2.9 6.9 9.8 4.69 }
} 294 | 436 | 0.63 | 340 | 4.6 11.7 8.9 171 | 2,191 10.2 | 75.7 | 17.2 | -9.8 2.8 6.7 9.5 4.34 /
} 32.2 | 466 | 0.63 | 36.8 | 4.6 11.5 9.3 171 | 2,304 104 | 75.7 | 174 | -9.6 2.6 6.6 9.3 4.02 |
} 35.0 | 496 | 0.63 | 39.5 | 45 11.4 9.9 171 | 2,425 10.7 | 756.7 | 176 | -9.4 2.5 6.5 9.0 372 |
| |
* Divide by 2.2 for 460VAC

1-May-2025 Page 94 002749MAN-01

go to TABLE OF CONTENTS




Search for any topic: | CTRL + F
Hydronic Performance
TF-45-HACW-X-1T  R454b, 60 Hz, YAS30K1E-PFV
OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Water)
ELT Evap. Flow LLT DeltaT | Heat Abs. | Compressor | Input EWT Cond. Flow LWT DeltaT | Heating COPy
(°F) Temp. (gpm) (°F) (°F) (Btu/hr) ] Current (A)* | Power (W) | (°F) Temp. (gpm) (°F) (°F) (Btu/hr)
25 14 10 22 -2.8 13,700 9.4 2,247 112 10 108 4.2 21,100 | 2.75
30 19 10 27 -3.2 15,600 9.6 2,288 113 10 109 4.6 23,200 | 2.97
35 24 10 31 -3.6 17,600 9.8 2,325 113 10 109 5.1 25,300 | 3.19
40 29 10 36 -4.1 19,900 10.0 2,364 114 10 110 5.6 27,800 | 3.45
45 33 10 40 -4.6 22,300 10.2 2,399 104 114 10 110 6.1 30,300 | 3.70
50 38 10 45 -5.1 25,000 10.4 2,436 115 10 111 6.6 33,100 | 3.98
55 43 10 49 -5.7 27,800 10.6 2,474 116 10 111 7.2 36,100 | 4.28
60 47 10 54 -6.4 31,000 10.8 2,509 116 10 112 7.9 39,400 | 4.60
g 65 52 10 58 -71 34,400 11.0 2,546 117 10 113 8.6 42,900 | 4.94
= 70 57 10 62 -7.9 38,100 11.1 2,581 117 10 113 9.4 46,800 | 5.31
ﬁ 25 15 10 23 -2.5 12,500 10.6 2,518 115.8 123 10 4.2 20,900 | 2.43
30 20 10 27 -2.9 14,300 10.8 2,543 115.4 123 10 4.6 22,800 | 2.63
35 25 10 32 -3.3 16,300 10.9 2,571 115.0 123 10 5.0 24900 | 2.84
40 29 10 36 -3.8 18,500 11.0 2,592 114.6 123 10 5.4 27,100 | 3.06
45 34 10 41 -4.3 20,800 11.1 2,615 1141 124 10 120 5.9 29,500 | 3.31
50 39 10 45 -4.8 23,400 11.3 2,634 113.5 124 10 6.5 32,200 | 3.58
55 43 10 50 -5.4 26,200 11.4 2,651 112.9 124 10 7.1 35,100 | 3.88
60 48 10 54 -6.0 29,200 11.5 2,673 112.3 124 10 7.7 38,200 | 4.19
65 53 10 58 -6.7 32,600 11.6 2,689 111.6 124 10 8.4 41,600 | 4.53
70 57 10 63 -7.5 36,200 11.7 2,708 110.9 124 10 9.1 45,300 | 4.90
METRIC _
i OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Water) i
} ELT Evap. Flow LLT Delta T | HeatAbs. | Compressor |  Input EWT Cond. Flow LWT DeltaT | Heating CoP }
} (°C) Temp. (Lis) (°C) (°C) (kW) Current (A) | Power (W) | (°C) Temp. (Lfs) (°C) (°C) (kW) |
i -3.9 -9.8 0.63 -5.5 -1.6 4.0 9.4 2,247 446 0.63 42.3 2.3 6.2 2.75 i
} -1.1 -7.2 0.63 -2.9 -1.8 4.6 9.6 2,288 449 0.63 42.6 2.6 6.8 297 ||
} 1.7 -4.6 0.63 -0.3 -2.0 5.2 9.8 2,325 45.2 0.63 42.8 2.8 7.4 319 |
! 4.4 -1.9 0.63 2.1 -2.3 5.8 10.0 2,364 455 0.63 431 3.1 8.2 3.45 }
! 7.2 0.7 0.63 4.6 -2.6 6.5 10.2 2,399 40 45.8 0.63 434 34 8.9 3.70 }
[ 10.0 3.3 0.63 7.2 -2.8 7.3 10.4 2,436 46.1 0.63 437 3.7 9.7 3.98 }
} 12.8 5.9 0.63 9.6 -3.2 8.1 10.6 2,474 46.4 0.63 44.0 4.0 10.6 4.28 :
1 15.6 8.6 0.63 12.0 -3.6 9.1 10.8 2,509 46.7 0.63 44 .4 4.4 11.5 4.60 |
} g 18.3 11.2 0.63 14.4 -3.9 10.1 11.0 2,546 471 0.63 44.8 4.8 12.6 4.94 i
} = 211 13.8 0.63 16.7 -4.4 11.2 11.1 2,581 47.3 0.63 45.2 5.2 13.7 5.31 |
} E -3.9 -9.3 0.63 -5.3 -1.4 3.7 10.6 2,518 46.6 50.5 0.63 2.3 6.1 2.43 i
| e -1.1 -6.7 0.63 2.7 -1.6 4.2 10.8 2,543 46.3 50.6 0.63 2.6 6.7 263 |
} 1.7 -4.1 0.63 -0.1 -1.8 4.8 10.9 2,571 46.1 50.7 0.63 2.8 7.3 2.84 }
} 4.4 -1.5 0.63 2.3 -2.1 5.4 11.0 2,592 45.9 50.7 0.63 3.0 7.9 3.06 1
} 7.2 1.1 0.63 4.8 2.4 6.1 11.1 2,615 45.6 50.8 0.63 49 3.3 8.7 3.31 i
} 10.0 3.7 0.63 7.3 2.7 6.9 11.3 2,634 45.3 50.9 0.63 3.6 9.4 3.58 |
} 12.8 6.3 0.63 9.8 -3.0 7.7 11.4 2,651 44.9 50.9 0.63 3.9 10.3 3.88 |
} 15.6 8.8 0.63 12.3 -3.3 8.6 11.5 2,673 44.6 51.1 0.63 4.3 11.2 419 |
} 18.3 11.4 0.63 14.6 -3.7 9.6 11.6 2,689 44.2 51.1 0.63 4.7 12.2 453 |
} 211 14.1 0.63 16.9 -4.2 10.6 11.7 2,708 43.8 51.2 0.63 5.1 13.3 4.90 i
L
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Air Heating/Cooling Performance

TF-55-HACW-X-1T R454b, 60 Hz, YAS40K1E-PFV

OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Air)
ELT | Evap. | Flow | LLT |DeltaT | Heat Abs. |Compressor| Fan Input EAT | Cond. | Airfflow | LAT |DeltaT | Heating coP
(°F) | Temp. | (gpm) | (°F) | (°F) | (Btu/hr) JCurrent (A)*| (W) |Power (W)] (°F) | Temp. | (cfm) | (°F) | (°F) | (Btu/hr) H
25 15 12 22 | -3.5 | 20,900 10.8 185 | 2,570 98 | 1500 | 86 18 [29,400| 3.35
o | 30 20 12 26 | -4.0 | 23,600 11.2 185 | 2,649 99 | 1500 | 88 20 |32,400| 3.58
E 35 24 12 31 -4.5 | 26,500 11.6 185 | 2,729 101 | 1500 | 90 22 |35,600| 3.82
=] 40 29 12 35 -5.0 | 29,600 12.0 185 | 2,808 102 | 1500 | 92 24 [38,900| 4.06
ﬁ 45 33 12 39 -5.6 | 33,000 12.4 185 | 2,894 68 104 | 1500 | 95 27 |42,600| 4.31
X | 50 38 12 44 -6.3 | 36,700 12.8 185 | 2,978 105 | 1500 | 97 29 (46,600 4.59
55 42 12 48 -7.0 | 40,600 13.2 185 | 3,065 107 | 1500 | 100 32 |50,900| 4.87
60 47 12 52 -7.7 | 44,800 13.7 185 | 3,160 108 | 1500 | 102 34 |55,400| 5.14
65 51 12 57 -8.4 | 49,200 141 185 | 3,255 110 | 1500 | 105 37 |60,100| 5.41
70 56 12 61 -9.3 | 53,900 14.6 185 | 3,355 111 | 1500 | 108 40 165,200| 5.70
OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Air @ 46% RH)
ELT | Cond. | Flow | LLT |DeltaT | HeatRej. |Compressor| Fan Input EAT | Evap. | Airflow | LAT |DeltaT | Latent |Sensible| Cooling EER
(°F) | Temp. | (gpm) | (°F) | (°F) | (Btuthr) |Current (A)*| (W) [Power (W)} (°F) | Temp. | (cfm) | (°F) | (°F) | (Btu/hr) | (Btu/hr) | (Btu/hr)
50 72 12 60 9.5 | 55,800 7.7 192 | 1,974 48 | 1500 | 60 -21 15,300 34,000 | 49,300 | 25.0
L) 55 77 12 64 9.4 | 55,000 8.3 192 | 2,038 48 | 1500 | 60 -21 14,700| 33,600 | 48,300 | 23.7
Z | 60 82 12 69 9.3 | 54,400 8.8 192 | 2,126 49 | 1500 | 60 -20 |14,200| 33,200 | 47,400 | 22.3
- | 65 88 12 74 9.2 | 53,800 9.4 192 | 2,232 49 | 1500 | 61 -20 |13,600|32,800 | 46,400 | 20.8
8 70 93 12 79 9.1 53,100 10.0 192 | 2,359 80.6 50 | 1500 | 61 -20 ]13,000|32,300 | 45,300 | 19.2
Ol 75 98 12 84 9.0 | 52,500 10.6 192 | 2,508 ’ 50 | 1500 | 61 -20 |12,500|31,700 | 44,200 | 17.6
80 | 104 12 89 8.9 | 51,900 11.3 192 | 2,673 51 1500 | 62 -19 111,900/ 31,100 | 43,000 | 16.1
85 | 109 12 94 8.9 | 51,300 12.0 192 | 2,855 51 1500 | 62 -19 |11,300| 30,500 | 41,800 | 14.6
90 | 114 12 99 8.8 | 50,600 12.8 192 | 3,061 51 1500 | 62 -18 |10,700|29,700 | 40,400 | 13.2
95 | 120 12 104 | 8.7 | 50,000 13.6 192 | 3,280 52 1500 | 63 -18 [10,200| 28,900 | 39,100 | 11.9
g —_——
} OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Air) ]
| ELT | Evap. | Flow | LLT |DeltaT | Heat Abs. |Compressor| Fan Input EAT | Cond. | Airfflow | LAT |Delta T | Heating coP }
} (°C) | Temp. | (Lis) | (°C) | (°C) (kW) | Current (A)*| (W) [Power (W)] (°C) | Temp. | (L/s) | (°C) | (°C) | (kW) H ]
|
} -39 | -93 | 0.76 | -5.8 | -1.9 6.1 10.8 185 | 2,570 36.4 | 708 | 30.2 | 10.2 | 8.6 3.35 !
} ®|-11] 68076 | -33 | -2.2 6.9 11.2 185 | 2,649 372 | 708 | 312 | 112 | 9.5 3.58 |
} E 1.7 | -43 | 0.76 | -0.8 | -2.5 7.8 11.6 185 | 2,729 381 | 708 | 323 | 123 | 104 | 3.82 }
| =] 44|18 | 076 | 16 | -2.8 8.7 12.0 185 | 2,808 389 | 708 | 334 | 134 | 114 | 4.06 ]
} ﬁ 72 | 07 | 0.76 | 4.1 -3.1 9.7 12.4 185 | 2,894 20.0 39.8 | 708 | 34.7 | 147 | 12.5 | 4.31 ]
} XL |100| 32 | 076 | 65 | -35 10.8 12.8 185 | 2,978 ' 40.6 | 708 | 36.1 | 16.1 | 13.7 | 4.59 ]
} 128 | 57 | 0.76 | 8.9 | -3.9 11.9 13.2 185 | 3,065 414 | 708 | 376 | 176 | 149 | 4.87 ]
} 156 | 82 | 0.76 | 11.3 | -4.3 13.1 13.7 185 | 3,160 423 | 708 | 391 | 191 | 16.2 | 5.14 }
\ 18.3 | 10.7 | 0.76 | 13.6 | -4.7 14.4 14.1 185 | 3,255 43.2 | 708 | 40.7 | 20.7 | 17.6 | 5.41 }
| 2111 132 | 0.76 | 1569 | -5.2 15.8 14.6 185 | 3,355 440 | 708 | 424 | 224 | 19.1 | 5.70 |
| |
i OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Air @ 46% RH) i
} ELT | Cond. | Flow | LLT |DeltaT | HeatRej. |Compressor| Fan Input EAT | Evap. | Airflow | LAT |DeltaT | Latent |Sensible| Cooling COP }
} (°C) | Temp. | (Lis) | (°C) | (°C) (kW) | Current (A)*| (W) [Power (W)] (°C) | Temp. | (L/s) | (°C) | (°C) | (kW) (kW) (kW) ¢ ]
} 10.0 | 22.0 | 0.76 | 153 | 5.3 16.4 7.7 192 | 1,974 87 | 946 | 154 | -116 | 4.5 10.0 14.4 | 7.33 ||
} L) 128|249 | 0.76 | 18.0 | 5.2 16.1 8.3 192 | 2,038 89 | 946 | 156 |-114 | 43 9.9 142 | 6.95 ||
'] 2 156|279 | 076 | 20.8 | 5.2 15.9 8.8 192 | 2,126 9.2 | 946 | 157 | 113 | 4.2 9.7 139 | 6.54 ||
|| &= I
] = | 183|309 | 076 | 234 | 5.1 15.8 9.4 192 | 2,232 95 | 946 | 158 | -11.2 | 4.0 9.6 13.6 | 6.10 |,
} 8 21.1| 33.8 | 0.76 | 26.2 | 51 15.6 10.0 192 | 2,359 270 9.7 | 946 | 16.0 | -11.0| 3.8 9.5 133 | 5.63 ||
e 239 | 36.8 | 0.76 | 28.9 | 5.0 15.4 10.6 192 | 2,508 ’ 10.0 | 946 | 16.2 | -10.8 | 3.7 9.3 13.0 | 5.16 }
[ 26.7 | 39.8 | 0.76 | 31.6 | 4.9 15.2 11.3 192 | 2,673 10.3 | 946 | 164 | -10.6 | 3.5 9.1 126 | 4.72 }
} 294 | 427 | 0.76 | 343 | 49 15.0 12.0 192 | 2,855 10.6 | 946 | 166 | -10.4 | 3.3 8.9 12.3 | 4.28 /
} 32.2 | 45.7 | 0.76 | 37.1 | 4.9 14.8 12.8 192 | 3,061 10.8 | 946 | 169 | -10.1 | 3.1 8.7 11.8 | 3.87 |
} 35.0 | 48.7 | 0.76 | 39.8 | 4.8 14.7 13.6 192 | 3,280 111 | 946 | 17.2 | 9.8 3.0 8.5 115 | 3.49 |
| |

* Divide by 2.2 for 460VAC
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Hydronic Performance
TF-55-HACW-X-1T  R454b, 60 Hz, YAS40K1E-PFV
OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Water)
ELT Evap. Flow LLT DeltaT | Heat Abs. | Compressor | Input EWT Cond. Flow LWT DeltaT | Heating COPy
(°F) Temp. (gpm) (°F) (°F) (Btu/hr) ] Current (A)* | Power (W) | (°F) Temp. (gpm) (°F) (°F) (Btu/hr)
25 14 12 22 -3.2 18,900 12.9 3,012 115 12 109 438 28,900 | 2.81
30 19 12 26 -3.6 21,200 13.2 3,106 116 12 109 5.3 31,500 | 2.97
35 24 12 31 -4.1 23,800 13.6 3,192 116 12 110 5.7 34,400 | 3.16
40 29 12 36 -4.5 26,600 14.0 3,279 117 12 110 6.3 37,500 | 3.35
45 33 12 40 -5.1 29,700 14.4 3,360 104 117 12 111 6.8 40,900 | 3.57
50 38 12 44 -5.6 32,900 14.8 3,445 118 12 111 7.4 44,400 | 3.78
55 43 12 49 -6.2 36,300 15.3 3,530 119 12 112 8.0 48,100 | 3.99
60 47 12 53 -6.9 40,000 15.7 3,611 119 12 113 8.7 52,100 | 4.23
g 65 52 12 57 -7.6 44,000 16.1 3,699 120 12 113 94 56,400 | 4.47
= 70 57 12 62 -8.3 48,200 16.6 3,787 120 12 114 10.2 60,900 | 4.71
ﬁ 25 15 12 22 -2.9 17,200 14.6 3,388 115.2 125 12 4.8 28,500 | 2.47
30 20 12 27 -3.3 19,400 14.9 3,459 114.8 125 12 5.2 30,900 | 2.62
35) 25 12 31 -3.7 21,900 15.1 3,529 114.4 125 12 5.6 33,700 | 2.80
40 29 12 36 -4.2 24,600 15.3 3,589 113.9 125 12 6.1 36,600 | 2.99
45 34 12 40 -4.7 27,500 15.6 3,652 113.3 126 12 120 6.7 39,700 | 3.19
50 39 12 45 -5.2 30,700 15.9 3,706 112.8 126 12 7.2 43,100 | 3.41
55 43 12 49 -5.8 34,100 16.1 3,758 112.2 126 12 7.8 46,700 | 3.64
60 48 12 54 -6.5 37,800 16.4 3,816 111.5 126 12 8.5 50,600 | 3.89
65 53 12 58 -7.2 41,700 16.7 3,867 110.8 126 12 9.2 54,700 | 4.15
70 57 12 62 -7.9 45,900 171 3,928 110.1 126 12 9.9 59,100 | 4.41
METRIC _
i OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Water) i
} ELT Evap. Flow LLT Delta T | HeatAbs. | Compressor |  Input EWT Cond. Flow LWT DeltaT | Heating CoP }
} (°C) Temp. (Lis) (°C) (°C) (kW) Current (A) | Power (W) | (°C) Temp. (Lfs) (°C) (°C) (kW) |
i -3.9 -9.8 0.76 -5.7 -1.8 5.5 12.9 3,012 46.2 0.76 42.7 2.7 8.5 2.81 i
} -1.1 -7.2 0.76 -3.1 -2.0 6.2 13.2 3,106 46.6 0.76 42.9 2.9 9.2 297 ||
} 1.7 -4.6 0.76 -0.6 -2.3 7.0 13.6 3,192 46.8 0.76 43.2 3.2 10.1 3.16 |
! 4.4 -1.9 0.76 1.9 -2.5 7.8 14.0 3,279 47.2 0.76 435 35 11.0 3.35 }
! 7.2 0.7 0.76 4.4 -2.8 8.7 14.4 3,360 40 474 0.76 43.8 3.8 12.0 3.57 }
[ 10.0 3.3 0.76 6.9 -3.1 9.6 14.8 3,445 47.8 0.76 44 1 4.1 13.0 3.78 }
} 12.8 5.9 0.76 9.4 -3.4 10.6 15.3 3,530 48.1 0.76 44 4 4.4 141 3.99 :
1 15.6 8.6 0.76 11.8 -3.8 11.7 15.7 3,611 48.4 0.76 44.8 4.8 15.3 4.23 |
} g 18.3 11.2 0.76 141 -4.2 12.9 16.1 3,699 48.7 0.76 452 5.2 16.5 4.47 i
} = 211 13.8 0.76 16.5 -4.6 14.1 16.6 3,787 49.0 0.76 45.7 5.7 17.8 4.71 |
} E -3.9 -9.3 0.76 -5.5 -1.6 5.0 14.6 3,388 46.2 51.7 0.76 2.7 8.4 2.47 i
| e -1.1 -6.7 0.76 -2.9 -1.8 5.7 14.9 3,459 46.0 51.7 0.76 2.9 9.1 262 |
} 1.7 -4.1 0.76 -0.4 -2.1 6.4 15.1 3,529 45.8 51.8 0.76 3.1 9.9 2.80 }
} 4.4 -1.5 0.76 2.1 -2.3 7.2 15.3 3,589 45.5 51.9 0.76 34 10.7 2.99 1
} 7.2 1.1 0.76 4.6 -2.6 8.1 15.6 3,652 45.2 52.0 0.76 49 3.7 11.6 3.19 i
} 10.0 3.7 0.76 7.1 -2.9 9.0 15.9 3,706 44.9 52.1 0.76 4.0 12.6 3.41 |
} 12.8 6.3 0.76 9.6 -3.2 10.0 16.1 3,758 446 52.1 0.76 4.3 13.7 364 |
} 15.6 8.8 0.76 12.0 -3.6 11.1 16.4 3,816 44.2 52.2 0.76 4.7 14.8 3.89 |
} 18.3 11.4 0.76 14.3 -4.0 12.2 16.7 3,867 43.8 52.3 0.76 5.1 16.0 415 ||
} 211 14.1 0.76 16.7 -4.4 13.5 17.1 3,928 43.4 52.4 0.76 5.5 17.3 4.41 i
L
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Air Heating/Cooling Performance

TF-65-HACW-X-1T R454b, 60 Hz, YAS51K1E-PFV

OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Air)
ELT | Evap. | Flow | LLT |DeltaT | Heat Abs. |Compressor| Fan Input EAT | Cond. | Airfflow | LAT |DeltaT | Heating coP
(°F) | Temp. | (gpm) | (°F) | (°F) | (Btu/hr) JCurrent (A)*| (W) |Power (W)] (°F) | Temp. | (cfm) | (°F) | (°F) | (Btu/hr) H
25 15 14 21 -3.8 | 25,800 14.0 300 | 3,197 98 | 1900 | 86 18 36,300 3.33
o | 30 20 14 26 | 4.2 | 29,100 14.5 300 | 3,302 99 | 1900 | 88 20 [40,000| 3.55
E 35 24 14 30 | -4.8 | 32,700 15.0 300 | 3,403 101 | 1900 | 90 22 |43,900| 3.78
=] 40 29 14 35 -5.4 | 36,600 15.5 300 | 3,512 102 | 1900 | 92 24 148,200 4.02
ﬁ 45 33 14 39 -6.0 | 41,000 16.0 300 | 3,617 68 104 | 1900 | 94 26 |53,000| 4.29
X | 50 38 14 43 -6.7 | 45,500 16.6 300 | 3,729 105 | 1900 | 97 29 |57,900| 4.55
55 42 14 48 -7.4 | 50,400 171 300 | 3,841 107 | 1900 | 99 31 |63,200| 4.82
60 47 14 52 -8.2 | 55,800 17.6 300 | 3,950 109 | 1900 | 102 34 (69,000 5.12
65 51 14 56 -9.0 | 61,400 18.2 300 | 4,065 110 | 1900 | 105 37 |75,000| 5.41
70 56 14 60 -9.9 | 67,400 18.7 300 | 4,176 112 | 1900 | 108 40 [81,400| 5.71
(15% Methanol) ELECTRICAL INDOOR LOOP (Air @ 46% RH)
ELT | Cond. | Flow | LLT |DeltaT | HeatRej. |Compressor| Fan Input EAT | Evap. | Airflow | LAT |DeltaT | Latent |Sensible| Cooling EER
(°F) | Temp. | (gpm) | (°F) | (°F) | (Btuthr) |Current (A)*| (W) [Power (W)} (°F) | Temp. | (cfm) | (°F) | (°F) | (Btu/hr) | (Btu/hr) | (Btu/hr)
50 72 14 60 | 10.2 | 69,300 10.7 325 | 2,454 48 | 1900 | 61 -20 |19,600|41,600 | 61,200 | 24.9
L) 55 77 14 65 | 10.1 | 68,800 11.3 325 | 2,621 48 | 1900 | 61 -20 ]18,900/41,300 | 60,200 | 23.0
Z | 60 83 14 70 | 10.1 | 68,400 11.9 325 | 2,783 48 | 1900 | 61 -20 ]18,300|40,900 | 59,200 | 21.3
- | 65 88 14 75 | 10.0 | 67,900 12.5 325 | 2,937 49 | 1900 | 61 -20 |17,600/40,600 | 58,200 | 19.8
8 70 93 14 80 9.9 | 67,200 13.2 325 | 3,095 80.6 49 | 1900 | 61 -19 |17,000|40,000 | 57,000 | 18.4
Ol 75 99 14 85 9.8 | 66,600 13.9 325 | 3,255 ’ 50 | 1900 | 62 -19 116,300 39,600 | 55,900 | 17.2
80 | 104 14 90 9.8 | 66,000 14.6 325 | 3,414 50 | 1900 | 62 -19 15,700/ 39,000 | 54,700 | 16.0
85 | 109 14 95 9.6 | 65,200 15.4 325 | 3,584 51 1900 | 62 -19 |15,000| 38,400 | 53,400 | 14.9
90 | 115 14 100 | 9.5 | 64,400 16.2 325 | 3,756 51 1900 | 62 -18 |14,400| 37,600 | 52,000 | 13.8
95 | 120 14 104 | 94 | 63,600 17.0 325 | 3,944 52 1900 | 63 -18 [13,700| 36,900 | 50,600 | 12.8
g —_——
} OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Air) ]
| ELT | Evap. | Flow | LLT |DeltaT | Heat Abs. |Compressor| Fan Input EAT | Cond. | Airfflow | LAT |Delta T | Heating coP }
} (°C) | Temp. | (Lis) | (°C) | (°C) (kW) | Current (A)*| (W) [Power (W)] (°C) | Temp. | (L/s) | (°C) | (°C) | (kW) H ]
|
} -39 | -94 | 0.88 | -6.0 | -2.1 7.6 14.0 300 | 3,197 36.4 | 897 | 299 | 99 10.6 | 3.33 !
} ®|-11] 69 088 |-34| -23 8.5 14.5 300 | 3,302 37.3 | 897 | 309 | 109 | 11.7 | 3.55 |
} E 1.7 | -44 | 0.88 | -1.0 | -2.7 9.6 15.0 300 | 3,403 38.2 | 897 | 32.0 | 12.0 | 129 | 3.78 }
| =] 44| 19|08 | 14 | -30 10.7 15.5 300 | 3,512 39.1 | 897 | 33.2 | 13.2 | 141 | 4.02 ]
} ﬁ 72 | 06 | 088 | 39 | -33 12.0 16.0 300 | 3,617 20.0 399 | 897 | 345 | 145 | 155 | 4.29 ]
} XL |100| 31 | 088 | 6.3 | -3.7 13.3 16.6 300 | 3,729 ' 40.8 | 897 | 358 | 158 | 17.0 | 4.55 ]
} 128 | 56 | 0.88 | 8.7 | -4.1 14.8 17.1 300 | 3,841 417 | 897 | 372 | 17.2 | 185 | 4.82 ]
} 156 | 82 | 0.88 | 11.0 | -4.6 16.4 17.6 300 | 3,950 425 | 897 | 388 | 188 | 20.2 | 5.12 }
\ 18.3 | 10.7 | 0.88 | 13.3 | -5.0 18.0 18.2 300 | 4,065 434 | 897 | 404 | 204 | 22.0 | 541 }
| 211 ] 13.2 | 0.88 | 1566 | -5.5 19.8 18.7 300 | 4,176 442 | 897 | 422 | 222 | 239 | 5.71 |
| |
i OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Air @ 46% RH) i
} ELT | Cond. | Flow | LLT |DeltaT | HeatRej. |Compressor| Fan Input EAT | Evap. | Airflow | LAT |DeltaT | Latent |Sensible| Cooling COP }
} (°C) | Temp. | (Lis) | (°C) | (°C) (kW) | Current (A)*| (W) [Power (W)] (°C) | Temp. | (L/s) | (°C) | (°C) | (kW) (kW) (kW) ¢ ]
} 10.0 | 22.2 | 0.88 | 15.7 | 5.7 20.3 10.7 325 | 2,454 86 |[119.9| 158 |-11.2 | 57 12.2 17.9 | 7.30 ||
} L) 128 | 251 | 0.88 | 184 | 5.6 20.2 11.3 325 | 2,621 8.8 |119.9| 1569 |-111| 55 121 176 | 6.74 ||
| 2 |156] 281|088 |212| 56 20.0 11.9 325 | 2,783 9.1 |119.9| 16.0 | -11.0| 54 12.0 17.3 | 6.24 ||
} = | 183|311 088|239 56 19.9 12.5 325 | 2,937 94 |119.9| 16.1 | -10.9 | 5.2 11.9 17.1 5.80 ||
} 8 211|341 | 0.88 | 266 | 55 19.7 13.2 325 | 3,095 270 9.6 |119.9| 16.3 | -10.7 | 5.0 11.7 16.7 | 539 ||
e 239|371 | 0.88 | 293 | 54 19.5 13.9 325 | 3,255 ’ 9.9 |119.9| 164 | -10.6 | 4.8 11.6 16.4 | 5.04 }
[ 26.7 | 40.0 | 0.88 | 321 | 5.4 19.3 14.6 325 | 3,414 10.2 | 119.9 | 166 | -10.4 | 4.6 11.4 16.0 | 4.69 }
} 294 | 43.0 | 0.88 | 34.7 | 53 19.1 15.4 325 | 3,584 104 | 119.9 | 16.7 | -10.3 | 4.4 11.3 15.7 | 4.37 /
} 32.2| 459 | 088 | 37.5| 53 18.9 16.2 325 | 3,756 10.7 | 119.9 | 16.9 | -10.1 | 4.2 11.0 15.2 | 4.04 !
} 35.0 | 48.9 | 0.88 | 40.2 | 5.2 18.6 17.0 325 | 3,944 10.9 | 119.9 | 171 | -9.9 4.0 10.8 14.8 | 3.75 |
| |
* Divide by 2.2 for 460VAC
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Hydronic Performance
TF-65-HACW-X-1T  R454b, 60 Hz, YAS51K1E-PFV
OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Water)
ELT Evap. Flow LLT DeltaT | Heat Abs. | Compressor | Input EWT Cond. Flow LWT DeltaT | Heating COPy
(°F) Temp. (gpm) (°F) (°F) (Btu/hr) | Current (A)* | Power (W) (°F) Temp. (gpm) (°F) (°F) (Btu/hr)
25 15 14 22 -3.4 23,400 16.6 3,734 116 14 109 5.1 35,700 | 2.80
30 20 14 26 -3.8 26,200 17.1 3,831 117 14 110 5.5 38,800 | 2.97
35 25 14 31 -4.3 29,300 17.6 3,922 117 14 110 6.0 42,300 | 3.16
40 29 14 35) -4.8 32,700 18.0 4,019 118 14 111 6.6 46,000 | 3.35
45 34 14 40 -5.3 36,400 18.5 4,110 104 118 14 111 7.2 50,000 | 3.57
50 39 14 44 -5.9 40,200 19.0 4,206 119 14 112 7.8 54,200 | 3.78
55 43 14 49 -6.5 44,400 194 4,301 120 14 112 8.4 58,700 | 4.00
60 48 14 53 -7.2 48,900 19.9 4,390 120 14 113 9.1 63,500 | 4.24
g 65 52 14 57 -7.9 53,600 20.3 4,482 121 14 114 9.8 68,600 | 4.49
= 70 57 14 61 -8.7 58,800 20.7 4,567 121 14 115 10.6 74,100 | 4.76
ﬁ 25 16 14 22 -3.1 21,300 18.6 4,192 115.0 126 14 5.0 35,200 | 2.46
T 30 21 14 27 -3.5 24,100 19.0 4,261 114.5 126 14 5.5 38,200 | 2.63
35) 25 14 31 -3.9 27,000 194 4,333 114.1 126 14 5.9 41,400 | 2.80
40 30 14 36 -4.4 30,200 19.7 4,401 113.6 126 14 6.4 44,800 | 2.98
45 35 14 40 -4.9 33,700 20.1 4,473 113.0 126 14 120 7.0 48,600 | 3.18
50 39 14 45 -5.5 37,500 204 4,539 112.4 126 14 7.6 52,600 | 3.40
55 44 14 49 -6.1 41,500 20.7 4,603 111.8 127 14 8.2 56,900 | 3.62
60 48 14 53 -6.7 45,900 211 4,671 111.2 127 14 8.8 61,500 | 3.86
65 53 14 58 -7.4 50,600 214 4,731 110.4 127 14 9.6 66,400 | 4.11
70 58 14 62 -8.2 55,500 21.7 4,794 109.7 127 14 10.3 71,500 | 4.37
METRIC _ o __ _
i OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Water) i
} ELT Evap. Flow LLT Delta T | HeatAbs. | Compressor |  Input EWT Cond. Flow LWT DeltaT | Heating COPy i
} (°C) Temp. (Lis) (°C) (°C) (kW) Current (A) | Power (W) | (°C) Temp. (Lfs) (°C) (°C) (kW) |
i -3.9 -9.3 0.88 -5.8 -1.9 6.9 16.6 3,734 46.8 0.88 42.8 2.8 10.5 2.80 ||
} -1.1 -6.7 0.88 -3.2 -2.1 7.7 17.1 3,831 471 0.88 43.1 3.1 11.4 297 ||
[ 1.7 -4.1 0.88 -0.7 2.4 8.6 17.6 3,922 47.4 0.88 43.3 3.3 12.4 3.16 ]
} 4.4 -1.6 0.88 1.7 -2.7 9.6 18.0 4,019 47.7 0.88 43.7 3.7 13.5 3.35 }
} 7.2 1.1 0.88 4.3 -2.9 10.7 18.5 4,110 40 48.0 0.88 44.0 4.0 14.7 3.57 }
} 10.0 3.6 0.88 6.7 -3.3 11.8 19.0 4,206 48.3 0.88 44.3 4.3 15.9 3.78 }
| 12.8 6.2 0.88 9.2 -3.6 13.0 194 4,301 48.7 0.88 447 4.7 17.2 4.00 |
1 15.6 8.8 0.88 11.6 -4.0 14.3 19.9 4,390 48.9 0.88 45.1 5.1 18.6 4.24 }
} g 18.3 11.3 0.88 13.9 -4.4 15.7 20.3 4,482 49.3 0.88 454 54 20.1 4.49 i
} = 21.1 13.9 0.88 16.3 -4.8 17.2 20.7 4,567 49.6 0.88 45.9 5.9 21.7 4.76 |
} ﬁ -3.9 -8.9 0.88 -5.6 -1.7 6.2 18.6 4,192 46.1 52.1 0.88 2.8 10.3 2.46 i
| e -1.1 -6.3 0.88 -3.0 -1.9 71 19.0 4,261 45.8 52.1 0.88 3.1 11.2 2.63 |
} 1.7 -3.7 0.88 -0.5 -2.2 7.9 19.4 4,333 45.6 52.2 0.88 3.3 121 2.80 }
} 4.4 -1.2 0.88 2.0 24 8.9 19.7 4,401 45.3 52.3 0.88 3.6 13.1 2.98 }
} 7.2 1.4 0.88 4.5 2.7 9.9 20.1 4,473 45.0 52.4 0.88 3.9 14.2 3.18 }
| 100 | 39 | 088 | 69 | 31 | 11.0 204 | 4530 | 447 | 524 | 088 | ° [ 42 | 154 | 340 ||
} 12.8 6.5 0.88 9.4 -3.4 12.2 20.7 4,603 44.3 52.5 0.88 4.6 16.7 362 |
} 15.6 9.1 0.88 11.9 -3.7 13.5 211 4,671 44.0 52.6 0.88 4.9 18.0 3.86 |
} 18.3 11.6 0.88 14.2 -4.1 14.8 214 4,731 43.6 52.7 0.88 5.3 19.5 411 |
} 21.1 14.2 0.88 16.5 -4.6 16.3 21.7 4,794 43.2 52.8 0.88 5.7 21.0 4.37 i
L
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Air Heating/Cooling Performance

TF-75-HACW-X-1T R454b, 60 Hz, YAS60K1E-PFV

OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Air)
ELT | Evap. | Flow | LLT |DeltaT | Heat Abs. |Compressor| Fan Input EAT | Cond. | Airfflow | LAT |DeltaT | Heating COPy
(°F) | Temp. | (gpm) | (°F) | (°F) | (Btu/hr) JCurrent (A)*| (W) |Power (W)] (°F) | Temp. | (cfm) | (°F) | (°F) | (Btu/hr)
25 16 16 21 -4.0 | 31,200 16.9 410 | 3,967 98 | 2100 | 88 20 |44,400| 3.28
o | 30 20 16 26 | -4.5 | 34,900 17.4 410 | 4,092 100 | 2100 | 90 22 |48,500| 3.47
Z ]| 35 25 16 30 | -5.0 | 38,800 18.0 410 | 4,219 102 | 2100 | 92 24 52,800 3.67
= | 40 29 16 35 | -5.,5 | 42,900 18.6 410 | 4,354 104 | 2100 | 94 26 |57,400| 3.86
ﬁ 45 34 16 39 | -6.1 | 47,500 19.1 410 | 4,485 68 105 | 2100 | 96 28 62,400 4.08
X | 50 38 16 43 | -6.7 | 52,300 19.7 410 | 4,618 107 | 2100 | 98 30 |67,600| 4.29
55 43 16 48 | -7.4 | 57,500 20.3 410 | 4,749 109 | 2100 | 101 33 |73,300| 4.52
60 48 16 52 | -8.1 | 63,100 20.8 410 | 4,881 110 | 2100 | 103 35 [79,300| 4.76
65 52 16 56 | -8.9 | 69,000 21.4 410 | 5,015 112 | 2100 | 106 38 |85,700| 5.01
70 57 16 60 | -9.7 | 75,200 21.9 410 | 5,143 114 | 2100 | 109 41 192,300| 5.26
OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Air @ 46% RH)
ELT | Cond. | Flow | LLT |DeltaT | HeatRej. |Compressor| Fan Input EAT | Evap. | Airflow | LAT |DeltaT | Latent |Sensible| Cooling EER
(°F) | Temp. | (gpm) | (°F) | (°F) | (Btuthr) |Current (A)*| (W) [Power (W)} (°F) | Temp. | (cfm) | (°F) | (°F) | (Btu/hr) | (Btu/hr) | (Btu/hr)
50 73 16 60 | 10.3 | 80,300 141 450 | 3,273 46 | 2100 | 60 -21 121,500 48,000 | 69,500 | 21.2
L) 55 78 16 65 | 10.3 | 79,900 14.5 450 | 3,415 46 | 2100 | 60 -21 121,100/ 47,500 | 68,600 | 20.1
Z | 60 84 16 70 | 10.2 | 79,600 14.9 450 | 3,576 47 | 2100 | 60 -21 ]20,600|47,200 | 67,800 | 19.0
- | 65 89 16 75 | 10.2 | 79,200 15.5 450 | 3,749 47 | 2100 | 60 -20 ]20,200| 46,600 | 66,800 | 17.8
8 70 94 16 80 | 10.2 | 78,800 16.3 450 | 3,937 80.6 48 | 2100 | 61 -20 |19,600|46,100 | 65,700 | 16.7
o] 75 | 100 16 85 | 10.1 | 78,200 17.2 450 | 4,147 ’ 48 | 2100 | 61 -20 |19,100| 45,300 | 64,400 | 15.5
80 | 105 16 90 | 10.0 | 77,600 18.1 450 | 4,371 49 | 2100 | 61 -20 |18,500|44,600 | 63,100 | 14.4
85 | 110 16 95 | 10.0 | 76,900 19.2 450 | 4,615 49 | 2100 | 62 -19 117,900| 43,700 | 61,600 | 13.3
90 | 116 16 | 100 | 9.9 | 76,400 20.4 450 | 4,885 49 | 2100 | 62 -19 |17,300| 42,800 | 60,100 | 12.3
95 | 121 16 | 105 | 9.8 | 75,700 21.7 450 | 5,171 50 | 2100 | 62 -18 [16,700| 41,800 | 58,500 | 11.3
g —_——
} OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Air) ]
| ELT | Evap. | Flow | LLT |DeltaT | Heat Abs. |Compressor| Fan Input EAT | Cond. | Airfflow | LAT |Delta T | Heating coP }
} (°C) | Temp. | (Lis) | (°C) | (°C) (kW) | Current (A)*| (W) [Power (W)] (°C) | Temp. | (L/s) | (°C) | (°C) | (kW) H ]
} 39| -92 | 10 | -61 | -2.2 9.1 16.9 410 | 3,967 369 | 991 | 31.0 | 11.0 | 13.0 | 3.28 }
} |11 66| 10 | -36 | -25 10.2 17.4 410 | 4,092 378 | 991 | 32.0 | 12.0 | 142 | 3.47 |
|17 -41 10 | -1.1 | -2.8 11.4 18.0 410 | 4,219 388 | 991 | 331 | 131 | 15,5 | 3.67 }
} E|44] 16 10 13 | -3.1 12.6 18.6 410 | 4,354 39.8 | 991 | 342 | 142 | 16.8 | 3.86 ]
} ﬁ 72 | 1.0 1.0 | 3.8 | -34 13.9 19.1 410 | 4,485 20.0 40.7 | 991 | 354 | 154 | 18.3 | 4.08 ]
} XL | 10.0| 3.6 10 | 63 | -37 15.3 19.7 410 | 4,618 ' 41.7 | 991 | 36.7 | 16.7 | 19.8 | 4.29 ]
} 12.8 | 6.1 1.0 | 87 | 4.1 16.9 20.3 410 | 4,749 426 | 991 | 381 | 181 | 21.5 | 4.52 ]
} 156 | 8.7 1.0 [ 111 ] 45 18.5 20.8 410 | 4,881 436 | 991 | 396 | 196 | 23.2 | 4.76 }
\ 183|112 | 1.0 | 134 | -4.9 20.2 214 410 | 5,015 446 | 991 | 412 | 21.2 | 251 | 5.01 |
| 2111137 | 1.0 | 157 | -5.4 22.0 21.9 410 | 5,143 455 | 991 | 428 | 22.8 | 271 | 5.26 i
|
i OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Air @ 46% RH) i
} ELT | Cond. | Flow | LLT |DeltaT | HeatRej. |Compressor| Fan Input EAT | Evap. | Airflow | LAT |DeltaT | Latent |Sensible| Cooling COP. }
} (°C) | Temp. | (Lis) | (°C) | (°C) (kW) | Current (A)*| (W) [Power (W)] (°C) | Temp. | (L/s) | (°C) | (°C) | (kW) (kW) (kW) ]
} 10.0 | 228 | 1.0 | 157 | 57 23.5 14.1 450 | 3,273 7.7 |1325| 153 | -11.7 | 6.3 14.1 204 | 6.21 ||
} L) 128 | 258 | 1.0 | 185 | 5.7 23.4 14.5 450 | 3,415 79 |1325| 154 | -116| 6.2 13.9 20.1 5.89 ||
} E 156 288 | 1.0 | 213 | 5.7 23.3 14.9 450 | 3,576 82 |1325| 156 |-114 | 6.0 13.8 19.9 | 5.57 ||
| = | 183|317 | 10 | 240 | 57 23.2 15.5 450 | 3,749 84 |1325| 157 | -11.3 | 5.9 13.7 196 | 5.22 |,
} 8 211|347 | 1.0 | 268 | 57 23.1 16.3 450 | 3,937 270 8.7 |1325| 1568 | -11.2| 57 13.5 193 | 4.89 ||
e 239|377 | 1.0 |295| 5.6 22.9 17.2 450 | 4,147 ’ 8.9 |1325| 16.0 | -11.0| 56 13.3 18.9 | 4.54 }
[ 26.7| 406 | 1.0 | 323 | 5.6 22,7 18.1 450 | 4,371 9.2 |1325| 16.2 | -10.8 | 54 13.1 185 | 4.22 |
} 294|436 | 1.0 | 350 | 5.6 22.5 19.2 450 | 4,615 94 |1325| 164 | -10.6 | 5.3 12.8 18.1 3.90 |
} 322 | 466 | 1.0 | 37.7 | 5.5 22.4 20.4 450 | 4,885 9.7 | 1325 | 166 | -104 | 5.1 12.5 176 | 3.60 |
i 35.0| 495 | 1.0 | 404 | 54 22.2 21.7 450 | 5,171 9.9 |1325| 16.8 | -10.2 | 4.9 12.3 17.1 3.31 i
* Divide by 2.2 for 460VAC
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Hydronic Performance
TF-75-HACW-X-1T  R454b, 60 Hz, YAS60K1E-PFV
OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Water)
ELT Evap. Flow LLT DeltaT | Heat Abs. | Compressor | Input EWT Cond. Flow LWT DeltaT | Heating COPy
(°F) Temp. (gpm) (°F) (°F) (Btu/hr) ] Current (A)* | Power (W) | (°F) Temp. (gpm) (°F) (°F) (Btu/hr)
25 16 16 22 -3.3 26,300 13.3 4,352 114 16 109 5.1 40,800 | 2.75
30 20 16 26 -3.8 29,900 13.4 4,420 115 16 110 5.6 44,600 | 2.96
35 25 16 31 -4.3 33,900 13.6 4,493 116 16 110 6.1 48,900 | 3.19
40 29 16 35 -4.9 38,200 13.7 4,558 116 16 111 6.7 53,400 | 3.43
45 34 16 40 -5.5 43,000 13.9 4,629 104 117 16 111 7.3 58,500 | 3.70
50 38 16 44 -6.2 48,000 141 4,691 118 16 112 8.0 63,700 | 3.98
55 42 16 48 -6.9 53,500 14.2 4,751 118 16 113 8.7 69,400 | 4.28
60 47 16 52 -7.6 59,500 14.4 4,813 119 16 114 9.5 75,600 | 4.60
g 65 51 16 57 -8.5 65,900 14.6 4,866 119 16 114 10.3 82,200 | 4.95
= 70 56 16 61 -9.4 72,800 14.8 4,919 120 16 115 11.2 89,300 | 5.32
ﬁ 25 17 16 22 -3.0 23,900 15.2 4,867 115.0 124 16 5.0 40,100 | 2.41
30 21 16 27 -3.5 27,400 15.2 4,906 114.5 125 16 5.5 43,800 | 2.62
35 25 16 31 -4.0 31,200 15.2 4,949 114.0 125 16 6.0 47,700 | 2.82
40 30 16 36 -4.5 35,400 15.2 4,988 113.5 125 16 6.5 52,100 | 3.06
45 34 16 40 -5.1 39,900 15.2 5,019 112.9 125 16 120 7.1 56,700 | 3.31
50 38 16 44 -5.8 44,900 15.2 5,052 112.2 125 16 7.8 61,800 | 3.59
55 42 16 49 -6.4 50,200 15.3 5,083 111.5 125 16 8.5 67,200 | 3.87
60 47 16 53 -7.2 56,100 15.3 5,102 110.8 126 16 9.2 73,200 | 4.20
65 51 16 57 -8.0 62,400 154 5,124 110.0 126 16 10.0 79,600 | 4.55
70 55 16 61 -8.9 69,200 15.5 5,140 109.1 126 16 10.9 86,500 | 4.93
METRIC e _
i OUTDOOR LOOP (15% Methanol) ELECTRICAL INDOOR LOOP (Water) i
} ELT Evap. Flow LLT Delta T | HeatAbs. | Compressor |  Input EWT Cond. Flow LWT DeltaT | Heating CoP }
} (°C) Temp. (L/s) (°C) (°C) (kW) Current (A) | Power (W) | (°C) Temp. (L/s) (°C) (°C) (kW) i |
i -3.9 -9.1 1.0 -5.7 -1.8 7.7 13.3 4,352 457 1.0 42.8 2.8 12.0 2.75 i
} -1.1 -6.6 1.0 -3.2 -2.1 8.8 134 4,420 46.1 1.0 431 3.1 13.1 2.96 ||
} 1.7 -4.1 1.0 -0.7 -2.4 9.9 13.6 4,493 46.4 1.0 43.4 3.4 14.3 319 |
! 4.4 -1.7 1.0 1.7 2.7 11.2 13.7 4,558 46.8 1.0 437 3.7 15.7 3.43 }
! 7.2 0.8 1.0 4.1 -3.1 12.6 13.9 4,629 40 47.2 1.0 441 4.1 171 3.70 }
[ 10.0 3.3 1.0 6.6 -3.4 14.1 141 4,691 47.5 1.0 44 .4 44 18.7 3.98 }
} 12.8 5.7 1.0 9.0 -3.8 15.7 14.2 4,751 47.8 1.0 448 438 20.3 4.28 :
1 15.6 8.2 1.0 11.4 -4.2 17.4 14.4 4,813 48.2 1.0 45.3 5.3 22.2 4.60 |
| g 18.3 10.7 1.0 13.6 -4.7 19.3 14.6 4,866 48.6 1.0 45.7 5.7 241 4.95 i
} = 211 13.2 1.0 15.9 -5.2 21.3 14.8 4,919 48.9 1.0 46.2 6.2 26.2 5.32 |
} E -3.9 -8.6 1.0 -5.6 -1.7 7.0 15.2 4,867 46.1 51.3 1.0 2.8 11.8 2.41 i
i -1.1 -6.2 1.0 -3.0 -1.9 8.0 15.2 4,906 45.8 51.4 1.0 3.1 12.8 2.62 |
| 1.7 -3.8 1.0 -0.5 -2.2 9.1 15.2 4,949 45.6 51.5 1.0 3.3 14.0 2.82 |
| 4.4 -1.4 1.0 1.9 -2.5 10.4 15.2 4,988 45.3 51.6 1.0 3.6 15.3 3.06 |
} 7.2 1.0 1.0 4.4 -2.8 11.7 15.2 5,019 44.9 51.7 1.0 49 3.9 16.6 3.31 i
} 10.0 34 1.0 6.8 -3.2 13.2 15.2 5,052 44.6 51.8 1.0 4.3 18.1 3.59 |
} 12.8 5.8 1.0 9.2 -3.6 14.7 15.3 5,083 44.2 51.9 1.0 4.7 19.7 3.87 |
} 15.6 8.2 1.0 11.6 -4.0 16.4 15.3 5,102 43.8 51.9 1.0 5.1 21.5 420 |
} 18.3 10.6 1.0 13.9 -4.4 18.3 15.4 5,124 43.3 52.1 1.0 5.6 23.3 455 |
} 211 12.9 1.0 16.2 -4.9 20.3 15.5 5,140 42.8 52.2 1.0 6.1 25.4 4.93 i
L
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TABLE 36 - TF-Series (R454b) Electrical Specifications
. Power Supply Compressor Fan Circulators FLA MCA BrN:,:i.er Vl\c:rr‘e
V-g-Hz MIN | MAX RLA | LRA RLA Max A Amps Amps Amps ga
1 208/230-1-60 | 187 | 253 14.6 920 3.5 5.0 23.9 27.6 40 #8-2 *
TF-45 2 208-3-60 187 | 229 9.9 82 3.5 5.0 19.2 21.7 30 #10-3 *
4 460-3-60 414 | 506 4.8 44 3.5 5.0 14.1 15.3 20 #12-4
1 208/230-1-60 | 187 | 253 18.3 | 138 4.0 7.0 301 34.7 50 #8-2 *
TF-55 2 208-3-60 187 | 229 1.9 | 112 4.0 7.0 23.7 26.7 40 #8-3 *
4 460-3-60 414 | 506 6.8 62 4.0 7.0 18.6 20.3 30 #10-4
1 208/230-1-60 | 187 | 253 | 25.2 | 147 55 7.0 38.5 44.8 60 #6-2 *
TF-65 2 208-3-60 187 | 229 13.8 | 150 55 7.0 271 30.6 50 #8-3 *
4 460-3-60 414 | 506 6.9 58 55 7.0 20.2 21.9 30 #10-4
1 208/230-1-60 | 187 | 253 | 28.0 | 166 6.5 7.0 42.3 49.3 60 #6-2 *
TF-75 2 208-3-60 187 | 229 19.2 | 162 6.5 7.0 33.5 38.3 50 #8-3 *
4 460-3-60 414 | 506 9.1 71 6.5 7.0 23.4 25.7 30 #10-4

* If connecting 115V indoor circulator, additional conductor required for NEUTRAL connection.

TABLE 37 - Plenum Heater Electrical Specifications

(230-1-60) (208-1-60) (208-3-60)
Size

(kW) |Actual| FLA | MCA |Breaker| Wire |Actual| FLA | MCA |Breaker| Wire | Actual FLA | MCA |Breaker| Wire
(kW) | (A) (A) (A) Size | (kW) | (A) (A) (A) | Size | (kW) | (A) (A) (A) Size

5 5 20.8 | 26.0 30 #10 3.8 | 18.1 | 22.6 30 #10 5 139 | 174 30 #10

7 7 29.2 | 36.5 40 #8 53 | 253 | 31.6 40 #8 7 19.5 | 24.3 30 #10

10 10 | #1.7 | 521 60 #6 7.5 | 36.1 | 451 50 #6 10 | 27.8 | 34.7 40 #8
15 15 | 625 | 7841 80 #4 113 | 54.2 | 67.7 80 #4 15 | #41.7 | 521 60 #6

20 20 | 833 | 1042 | 100 #3 15.0 | 72.2 | 90.3 100 #3 - - - - -
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TABLE 38 - Airflow Range for STAGE 2 (Full Load)

. Airflow Reduction | Airflow Reduction | Airflow Reduction | Airflow Reduction
Model | Nominal Range -20% - 15% -10% - 5%

Size cfm L/s cfm L/s cfm L/s cfm L/s cfm L/s cfm L/s
45 1150 | 540 | 900-1400 430-660 920 430 980 460 1040 490 1090 520
55 1500 | 710 | 1200-1800 | 570-850 1200 570 1280 600 1350 640 1430 670
65 1900 | 900 | 1500-2300 | 770-1090 1520 720 1620 760 1710 810 1810 850
75 2200 | 1040 | 1750-2500 | 830-1180 1760 830 1870 880 1980 940 2090 990

TABLE 39 - Airflow Range for STAGE 1 (Part Load)

. Airflow Reduction | Airflow Reduction | Airflow Reduction | Airflow Reduction
Model | Nominal REME - 20% - 15% -10% - 5%

LD cfm L/s cfm L/s cfm L/s cfm L/s cfm L/s cfm L/s
45 900 430 700-1100 330-520 720 340 770 360 810 380 860 400
55 1200 | 570 950-1450 450-680 960 450 1020 480 1080 510 1140 540
65 1500 710 | 1200-1800 | 570-850 1200 570 1280 600 1350 640 1430 670
75 1750 | 830 | 1400-2100 | 660-990 1400 660 1490 700 1580 740 1660 790

TABLE 40 - Airflow Range for STAGE 3 (Auxiliary)

Airflow Reduction

Airflow Reduction

Airflow Reduction

Airflow Reduction

Model | Nominal Range - 20% -15% -10% - 5%

Size cfm L/s cfm L/s cfm L/s cfm L/s cfm L/s cfm L/s
45 1150 | 540 900-1400 430-660 920 430 980 460 1040 490 1090 520
55 1500 | 770 | 1200-1800 | 570-850 1200 570 1280 600 1350 640 1430 670
65 1900 | 900 | 1700-2300 | 800-1090 1520 720 1620 760 1710 810 1810 850
75 2200 | 7040 | 2000-2500 | 940-1180 1760 830 1870 880 1980 940 2090 990

TABLE 41 - Airflow Range for Fan Recirculation

Nominal Range Airflow Reduction | Airflow Reduction | Airflow Reduction | Airflow Reduction
Model 9 -20% -15% -10% -5%

EEE cfm L/s cfm L/s cfm L/s cfm L/s cfm L/s cfm L/s
45 650 310 500-800 240-380 520 250 550 260 590 280 620 290
55 850 400 700-1000 330-470 680 320 720 340 770 360 810 380
65 1100 520 900-1300 430-610 880 420 940 440 990 470 1050 490
75 1250 590 | 1000-1500 | 470-710 1000 470 1060 500 1130 530 1190 560

TABLE 42 - Airflow Range for
Emergency Heat
Model Size cfm L/s
45 1200 566
55/65/75 2000 940
Maximum external static pressure:
0.50in H,O
To obtain the AR airflow values, use a dry con-
tact to connect AR to 24VAC on the right side of
control board.
Airflow reduction % is set through PC App.
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TF-HSCW (R454b)

Schematic Diagram

208/230-1-60

Field installed

PRESSURE

CONTROL |

BOARD

NOTE: TS1 placed on common suction line.
TS1

Outdoor | = 2 S

DISABLE switch: O 24VAC &AR will reduce the airflow
- jumper COM_IN W 1 by the AR percent factor.
T [Pwi_IN
o GND gy IN_SPARE
~close R COMIN JUMPERS (Low Pressure Select:
switch zm; = aizotov E 0= Open Loop
to disable Dlpwv2pm  Maritime Geothermal Ltd DISPLAY EOARD = 1 1 = Closed Loop)
demand PwM1 O GEN2 Control Board e) I ! o OQ opi tional
© |eND 5 001742PCB 02 To Control Board
(e e e e e o e e e {Connectoris on backy = Aquastat
T —— F ECMFAN NNNNNNRRR NN Connections
1 LS P INNRRNENNNNNNEN b A
i P MG+ L |oIcR g £
| []gle mhp ols]| I Floots =3 3 e
| ol I | 3 010002 an W & & STAGE 1 RELAY
i lolelw[elo[o]e]e] ! e Z 2
| | ovi ! M O Wartme Goothermal Lt e
| o7 K52 L_'_ 5 LT GEN? Display Board
I ) B 17 i o] c Sriapenon -
i Ip—_] | @] 3 (Water Valve End Switch)
e =2 ' 3
230VAC oLy O mmm M FAULT =
3 [Hon o == Hunawn e B:
I e == qnaan1 [ ] |§| By
ol [Eloyt 2 mm B | H
I 2] ceHS e — : use Rl g2
5l [ElesH e — =
z o m POWER TENM
T BACNet § Sx8 %% ° M MODBUS !
Swsr 3 BB ZEEO0ISE Rsmﬂ
5um<3°888688688 zzzzzx REFRIGERANT
“_ (@) [Fl5]5] @ IQ BRERAERRARE |'|a|' EEV BOARD (NOT USED) 1
BACNet Tl
.}
M 1 M i
i 1
H | Tof e o ; " m - -sFleld installed refrigerant
' ' — Loy DISCHARGE LINE TEMP SENSOR | vent fan relay coil
| | i == Al - I TYPE7NTC
| o YETTE L L - Lo {okEme) Accessory HTSICTS hot tank sensor
HIGH RV1 COIL | | NOTE: Remove Al_5 jumper ~
PRESS. ! - @ | 1 iCONDENSATE OVERFLOW SENSOR
WHT/BLK) | L - R2cot_ | | in drip drip - )]
i - —
| e — -
| WELL - WELL - WELL - LOOP - !
TACO EBV 1

MOTORIZED VALVE

INDOOR

IN

OUTDOOR NOTE: Temperature sensors mounted to water lines inside unit

% Field installbd SUMMER SETBACK switch:
\c/ase to enabk summer sethack mode

1= —® AR (Airflow Reduction)
Afield installed dry contact connection between

r
1
1
1
1
1
1
1
1
1
1
1
1
1
T
a

SOLENOID VALVE

NO VALVE

R

D1-D2 is diy contact to activate auxiliary heating device. Fortank

element contactor with 24VAC coif jumper R to D1 and connect |
contactor coilto D2 and CD. Tank's temp. limiter must remain in place. | |

] .

L B

Plenum Heater-- i

| ELECTRIC
| AUX RELAY

e T @HTBLK)
N g | : WHTBLK) NOTE: In case of short or overload,
8 g rectify the problem and press the
23 - black button to reset
© I R A T | 24VAC CONTROL
! i TRANSFORMER
oy j — NOTE: For
N ‘g ! 5 GND POST 208VAC, move
§ 3 -t red wire from
53 1 3 240 terminal fo
SFS I INDOOR CIRC. 208 terminal,
RELAY (ICR)
yd
L2-gremeremee gt e e — [ [T -
115VAC ;: 230VAC ™,
(WHT) H [F)’HW :
: um| H
230VAC : : .
115VAC RUN ! DHW !
L1 CAP. | COMPRESSOR VoM Lt
CURRENT SENSOR Z 60°C (140°F)E
=§1 3 COMPRESSOR COMPRESSOR H ;
G CONTACTOR SgﬁET O[l\)l/HC\)/\Ii .
NOTE: Neutral (N) only required if GND LUG {coil: see above) - \‘ /.'
connecting 115VAC circulators. The | Connect the brown wire with POTENTIAL [ Il :
heat pump does not require a neutral ? the insulated terminal RELAY
after lines are filled am
purged. The DHW ON/OFF Drawn By Date P.O. Box 2555
switch can be used fo D. RHEAULT 9-Apr-2025 EEU]’H[HMA[ 0. Box 25
enable/disable the pump. Checked By Date MAH”'M[ I-“] Fl’zgt:!:ad';::??unsr{chNADA E4Z 6H4
D. RHEAULT 9-Apr-2025 Sr—
Eng. Approved By Date rawing Name e o %k % .
TF-**-HSCW-X-1*-***DE*F
Mfg. Approved By | Date Schematic Diagram
01 | Initial Release D. RHEAULT D. RHEAULT | 9-Apr-2025 Foproved By S Size Drawing Number Drawing Rev ] Shest
REV | ECO# IMPL BY APVD BY DATE LET 002987SCH 01 1/1
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TF-HSCW (R454b)

Schematic Diagram

208-3-60

Field installed

PRESSURE

CONTROL |

BOARD

Outdoor | = 2 S

NOTE: TS1 placed on common suction line.
TS1

INDOOR

IN

OUTDOOR NOTE: Temperature sensors mounted to water lines inside unit
% Field installbd SUMMER SETBACK switch:
\c/ase to enabk summer sethack mode

1= —® AR (Airflow Reduction)
Afield installed dry contact connection between

r
1
1
1
1
1
1
1
1
1
1
1
1
1
T
a

DISABLE switch: O 24VAC &AR will reduce the airflow
5 . RG
- jtzngﬁb CO.IIﬂV e 1 by the AR percent factor.
> IN_SPARE
- close =) lcom_IN onibers (Low Pressure Select:
switch zm; = aizotov E 0= Open Loop
to disable Dlpwv2pm  Maritime Geothermal Ltd DISPLAY EOARD = 1 1 = Closed Loop)
demand PwM1 ) GEN2 Control Board @) N ! o OQ Optional
© |eND 5 001742PCB 02 To Control Board A fat
S S T T e (Connector i on back - quastal
T —— F ECMFAN NNNNNNRRR NN Connections
1 i Ic‘;c @EMFAN ’LJLJLJ’LJLJL L AUXILLIARY HEAT
f z ek Seicr == %1 STAGE 2 RELAY
| [E]8[plSTIFIOIE] | = oo == 3 § AT
| L_OJz_ILC: E’Caz._L?LDl' 21! ovi %Ono] E : 8 Martime Geothermal L glel
| © _ I- i > |oD0_0 = GEN2Display Board
I a1 o = — 3 (Water Valve End Switch)
| BLOWER | @] E—
| e 2o =2 = §
208VAC N —F i =
s BEes c =2 a8 - it &1
= F4 i 2
=R TTITTI T
f, (0] cisHO = — : E
E o E 3 oo - POWER TERM
T BACNet 2989 % Q= ° M MODBUS !
gaovezbrgedsy 232303 8 3 REFRIGERANT
“_ O sl o [ EGERER] |'|a|' EEV BOARD (NOT USED) |
BACNet ool
P -
1
. I [ Sy : ‘ m - -sFleld installed refrigerant
1 ! oy Loy DISCHARGE LINE TEMP SENSOR | vent fan relay coil
| P . I TYPE7NTC
| | TS i (ioiaEey Accessary HTSICTS hot tank sensor
HIGH RV1 COIL | ' NOTE: Remove Al_5 i jumper z
PRESS. ! - @ | 1 CONDENSATE OVERFLOW SENSOR
(WHTBLK) | 1 ] RV2 COIL | in drip drip ~ -
AR - S = =
' = R ERR— ——
| WELL - WELL - WELL - LOOP - '
TACO EBV MOTORIZED VALVE ~ SOLENOID VALVE ~ NO VALVE e
o ik R Y Ye WP Pl
H 2l Plenum Heater--! "
H T . ELECTRIC
: BN D1-D2 is diy contact to activate auxiliary heating device. Fortank AUX RELAY
H 1 element contactor with 24VAC coif jumper R to D1 and connect | .
E 1 contactor coilto D2 and CD. Tank's temp. limiter must remain in place. | |
H '
: I T . —
- - - - - - - T - - - - - - - - - - - - - - - ol
f 1 (WHT/BLK)
> 1 '
»
L S 8 | (WHTBLK)
ST N |
T 3 A
=58 — I
= fa (WHT/BI-K) 24VAC CONTROL
) j‘ TRANSFORMER
» 3 | | 5 GND_POST 2 NOTE: /n case of short or overfoad,
§ L 2 r =\ rectify the problem and press the
£3= . 8| black button to reset
£33 1 3 S jack button to reset
S35 b INDOOR CIRC.
(SR (WHT) -
NOTE: Neutral (N) only required if = I RELAY (ICR)
connecting 115VAC circulators. The
heat pump does not require a neutral,
N B =t e
— =
115VAC / A TG ™,
LgnT COMPRESSOR i DHW !
L3 WE ! Pump i
208VAC ; :
LyaT N U
208VACI L2 EME : Limit |
YEL or BLUE COMPRESSOR L ®g0oC (140°F)i
208VAC CURRENT H ;
L1 L T SENSOR lﬁ_ E DHW i
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TF-HSCW (R454b)

Schematic Diagram
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TF-HSCW Refrigeration Circuit
Air Heating Mode
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TF-HSCW Refrigeration Circuit
Air Cooling Mode
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TF-HSCW Refrigeration Circuit
Hydronic Heating Mode
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TF-HSCW Refrigeration Circuit
Simultaneous Air Cooling &
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Dimensions: TF-45 Left Return

All dimensions in inches.

NN NN 18

!
SN il e
NN TN TN
N\
NN NN
AN AN AN A

R

e—— PLENUM HEATER
ELECTRICAL SERVICE

278
= 3334
31 1/4
2638
2338

CIRC. PUMP —
WIRE (2)

OUTDOOR LOGP OUT (1" FPT) J
INDOOR LOOP IN (1" FPT) 21/8

-51/8

LEFT SIDE: FRONT: RIGHT SIDE:
optional > 2 FT service access clear- > 2 FT service access
compressor access ance required clearance required

BACK:
no clearance required
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Dimensions: TF-45 Right Return

All dimensions in inches.

2508 ‘

FILTER RACK
FOR 32°x307%2"
AIRFILTER

1/4

PLENUM HEATER —<J
ELECTRICAL
SERVICE

15/8

15/8
3/4
31 1/4

COND. DRAIN - /
INT_TRAPPED 263

(3/4" PVC INS)

233/8

OUTDOOR LOOP OUT (1° FPT) J
INDOOR LOOP IN (1* FPT) 21/8

LEFT SIDE: FRONT: RIGHT SIDE:
> 2 FT service access > 2 FT service access optional
clearance required clearance required compressor access
BACK:

no clearance required
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Dimensions: TF-55/65/75 Left Return

All dimensions in inches.
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14
OUTDOOR LOOP OUT (1" FPT) J
INDOOR LOGP IN (1" FPT) 21/8 L51/8
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compressor access clearance required clearance required
BACK:

no clearance required
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Dimensions: TF-55/65/75 Right Return

All dimensions in inches.
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Appendix A - GEN2 Control Board Description

The picture below shows the locations of the connectors and LED indicators of the control board. The control board offers many fea-
tures such as short circuit protection on all digital outputs, Real Time Clock with super capacitor for backup power, WiFi capability,
relay outputs for plenum heater control (if equipped), USB port, PIC32 microcontroller, etc.
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Z
LCD Short 24VAC USB Power supplies for MODBUS S
Display Circuit Power Connector external sensors MS/TP L
Connector Protectors Indicator for use with Connector o
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'_
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o
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The tables describe the connections starting with the top of the board and working around the board counter clock-wise.

CTRL < F

TABLE A1 - Control Board Connector Descriptions (Top)

Name Description
HPS1/HI1 High Pressure Sensor 1 Measures discharge pressure.
LPS1/LO1 | Low Pressure Sensor 1 Measures suction pressure.
EEV1 Local EEV Control of Electronic Expansion Valve.
TSA1 Suction Line Temperature 1 Mounted to common suction line inside unit.
EEV2 Remote EEV Not used.
TS2 Suction Line Temperature 2 Not used.
HPS2/HI2 | High Pressure Sensor 2 Not used.
LPS2/LO2 | Low Pressure Sensor 2 Not used.
HTS Outdoor Temperature Optional RTD outdoor temperature sensor for outdoor reset feature.
CTS Auto Calibration Resistor in connector for auto-calibration reference (32°F—0°C).
I_IN Indoor Loop IN Mounted to pipe inside unit.
I_OuUT Indoor Loop OUT Mounted to pipe inside unit.
O_IN Outdoor Loop IN Mounted to pipe inside unit.
O_OouT Outdoor Loop OUT Mounted to pipe inside unit.

TABLE A2 - Control Board Connector Descriptions (Left Side)

Name Description
PWM_IN Signal for PWM IN Not used.
IN_SPARE Spare digital input Switch or dry contact from 12VDC to disable unit (also COM_IN to GND).
COM_IN Common for PWM IN Jumper to GND for disable functionality.
PWM4 PWM / 0-10VDC output Not used.
PWM3 PWM / 0-10VDC output Not used.
PWM2 PWM / 0-10VDC output Not used.
PWMA1 PWM / 0-10VDC output Not used.
GND Ground Not used.
HzC Hot Zone Circulator Not used.
CczC Cold Zone Circulator Not used.
ICR Internal Circulator Relay Operates the Indoor Circulator.
DO_3 Auxiliary Only Not used.
DO_2 HYD_AUX ON when hydronic auxiliary on (Setpoint Control only).
DO_1 Digital output Not used.
DO_0 ov1 To open loop water valve end switch or closed loop jumper plug (back to ODFLO).
LC Loop common (ground) Not used.
L6 Loop6 Not used.
L5 Loop5 Not used.
L4 NOT_HYD_AUX Output OFF when auxiliary heat required; operates D1-D2 dry contacts.
L3 Loop3 Not used.
L2 Loop2 Not used.
L1 Loop1 Not used.
C(SH) Soaker Hose common Not used.
SH Soaker Hose Not used.
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TABLE A3 - Control Board Connector Descriptions (Bottom)

Name Description
GND BACnet MS/TP Ground for shield if required.
B BACnet MS/TP RS-485.
A BACnet MS/TP RS-485.
STAGE1 Compressor Stage 1 Starts / stops the compressor.
STAGE2 Compressor Stage 2 Turns the compressor Stage 2 solenoid on/off.
RV_#1 Reversing Valve#1 Off in heating modes, on in air cooling mode.
RV_#2 Reversing Valve#2 Off in air heating or cooling modes, on in water heating mode.
SOL#1 Solenoid#1 Operates NC solenoid valve: energized in air heating & cooling modes.
SOL#2 Solenoid#2 Optional refrigerant vent fan relay/contactor.
24VAC Power supply for board 24VAC power for control board.
COM Power supply for board GND for control board.
A5 Analog In Channel 5 Optional type 3/7 10k hot tank temperature sensor for HTS/CTS Setpoint Control.
Al_4 Analog In Channel 4 Not used.
Al_3 Analog In Channel 3 Compressor discharge line temperature sensor.
Al_2 Analog In Channel 2 Condensate overflow sensor.
Al_1 Analog In Channel 1 Not used.
AlO Analog In Channel 0 Compressor current sensor.
GND Ground pin Ground for analog sensors.
GND Ground pin Ground for analog sensors.
5vVDC Power for analog sensors 5VDC regulated power supply for sensors.
12vDC Power for analog sensors 12VDC regulated power supply for sensors.
24VDC Power for analog sensors 24VDC unregulated power supply for sensors.
A MODBUS RS485 communication for refrigerant leak detector.
B MODBUS RS485 communication for refrigerant leak detector.
GND MODBUS Ground for shield if required.
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TABLE A4 - Control Board Connector Descriptions (Right Side)

Name Description
DI_1 Digital Input1 Not used.
DI O Digital InputO Low pressure select from open/closed loop harness (0=open loop, 1=closed loop)
PM2 Phase Monitor2 Switch or dry contact from R to activate Summer Setback mode.
PM1 Phase Monitor1 Not used.
Y2A* Aquastat Stage2 Optional water heat stage 2 24VAC input for use with Signals/Hardwired control.
RA* Aquastat Power (24VAC) Optional 24VAC for aquastat used with Signals/Hardwired control.
Y1A* Aquastat Stage1 Optional water heat stage 1 24VAC input for use with Signals/Hardwired control.
CA* Aquastat Power (Ground) Optional 24VAC ground for aquastat used with Signals/Hardwired control.
2 Plenum Heat Stage2 Dry contact output to activate air plenum heater stage 2.
1 Plenum Heat Stage1 Dry contact output to activate air plenum heater stage 1.
C Plenum Heat Common Common terminal for air plenum heater dry contacts.
AR Airflow Reductions Digital input to reduce airflow for zoning applications.
24VAC Power Power to external dry contact for AR terminal & low pressure select (DI_0).
ODFLO Outdoor Flow Switch Return signal from open loop water valve end switch, or closed loop jumper plug.
IDFLO Indoor Flow Switch Not used.
L Thermostat Lockout Indicator 24VAC to external trouble indicator.
E Thermostat Emergency Heat 24VAC input from external dry contact (air thermostat); activates plenum heater.
O Thermostat Heat/Cool 24VAC input from external dry contact (air thermostat); activates cooling mode.
w2 Thermostat Auxiliary Heat 24VAC input from external dry contact (air thermostat); activates plenum heater.
Y2 Thermostat Stage2 24VAC input from external dry contact (air thermostat); activates compressor stg. 2.
Y1 Thermostat Stage1 24VAC input from external dry contact (air thermostat); starts compressor.
G Thermostat Fan Recirculation 24VAC input from external dry contact (air thermostat); activates fan recirculation.
R Thermostat Power (24VAC) 24VAC to air thermostat.
C Thermostat Power (Ground) 24VAC ground for powering air thermostat.

*NOTE: There is no need for an external aquastat for most systems, since the Setpoint Control Method provides built in aquastat
functionality.
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Appendix B - USB Driver Installation (Windows 10 & earlier)

NOTE: This step is not necessary for Windows 11.

The first step in connecting a Windows 10 or earlier laptop
computer to the control board is to install the USB driver.

The easiest way to install the USB driver is from the USB drive
included with the unit. Insert the USB stick into a Windows
computer, and open a File Explorer window to view its contents:

MAMUAL

SOHWARE&

Double click on the SOFTWARE folder to show its contents:

files
%ﬁ“ Step 1 [SKIP FOR WINDOWS 11] - USB driver

[7] Step 2 - PC App (Press 'Install’)
[%] z. ONLY IF PROMPTED - NET framework (then do Step 2 again)

To install the USB driver, double click on Step 1 and follow the
prompts, clicking “allow” or “yes” as required.

If the USB drive is not available, the same files can be down-
loaded from the web page.

1. Go to www.nordicghp.com, Download Software page:
&« [CIEA)

O @ itpeyerern nordieghpcom N )

Follow Us

f ¥ 3B in

R bout Mariime Geothermal C: Us

GGVl FIND ANORDICDEALER  BLOG

- Become a Dealer

Geothermal Heat Pumps

Benefit from the heat beneath our
feet! Explore Maritime Geothermal's
range of industry leading Nordic heat
pumps.

—nearwe— [ £
/\focﬁgzlc

NORDIC HEAT PUMPS

RESIDENTIAL HEAT PUMPS  COMMERCIAL HEAT PUMPS

Dealer Support

Dealer Res:

Download Software

Download Manuals

2. Click on MGL GEN2 USB Driver Installer to download it:

DOWNLOAD Heat Pump Firmware:
MGL GENz Bootload Firmware V3.76

DOWNLOAD PC App (software for Windows laptop):
MGL GEN2 PC APP V2.05

DOWNLOAD USB driver (one time installation):
% P-MGL GEN2 USB Driver Installer

You have chesen to open:

3. Choose “Open with
Windows Explorer”,
and hit “OK”.

(If the choice window
doesn’t pop up, find
the downloaded file
in your browser
downloads and
double click on it.)

¢ MGL-GEN2-USB-Driver-Installer.zip
which is: Compressed (zipped) Folder (339 KE)

from: http://www.nordicghp.com

What should Firefox do with this file?

(® Open with | Windows Explorer (default) v

O saveFile

[] Do this automatically for files like this from now on

s

In the window that is displayed, click and hold down the
mouse button on the folder name, and drag to your desktop:

i CAUserDanAppDataLocaiTernp.. SRS
[

¥« Local > Temp > MGL-GEN2-USB-Driver-Installer-22ip

Al Name Type

MGL GEN2 USB Installer File folder

1 Computer
30 Objects

Double click on the folder you just dragged onto the desktop,
then double click on the “USBDriverlnstaller” file:

C:\Users\Dan\Desktop\MGL GEN2 USE Installer
p!

File Home Share View (]
=
1~| + MGL GEN2 USB Installer v c,‘ [ search MGL GENZ USE Installer 2 |
Al Name Type Size
# Quick access
5] DIFxAPI x64.dll Application extension

B Desktop
& Downloads
Documents
&) Pictures

%] DIFxAPI_c@6.dll

=# mchpedce.cat

L] mehpede.inf

% USBDriverinstaller.exe

Application extension
Security Catalog

Setup Information

Application

[55] OneDrive

5 items

In the next window, click on “Install Drivers”:
% Install Drivers ‘ | Remove Drivers |

. You will see a message indicating the driver was installed

successfully. You are now ready to install the PC App.

@ USE Driver Management Tool 64-Bit

| Install Drivers ‘ |Remove Driver5|

Starting driver installation. Please wait...

Complete: Driver was pre4nstalled to the driver store successfully.
Note: I the Found New Hardware Wizard appears upon plugging in
the device, allow Windows to search automatically for the driver.
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Appendix C - PC App Installation (Windows 11)

The PC App allows detailed interfacing with the control board
using a Windows laptop computer. These instructions are for
Windows 11.

The easiest way to install the PC App is from the USB drive
included with the unit. Insert the USB stick into a Windows

computer, and open a File Explorer window to view its contents:

MAMUAL

SOWARE<£

Double click on the SOFTWARE folder to show its contents:

files

Step 1 [SKIP FOR WINDOWS 11] - USB driver
%_ Step 2 - PC App (Press 'Install’)
(%] . ONLY IF PROMPTED - NET framework (then do Step 2 again)

Double click on Step 2 and follow the prompts, clicking “More
info”, “Run anyway”, “
which pop up, perhaps more than once. Pictures of warning

windows you might encounter are shown below in step 8.

If the USB stick drive is not available, the same file can be
downloaded from the web page.

1. Go to www.nordicghp.com, Download Software page:
€ [ © & https;

O E N O ©

wwasnordicghp.com

Follow Us
f ¥ 3B in

AboutMariime Geothermal ContactUs

— HEATING — {}
/\focﬁgfc

NORDIC HEAT PUMPS

Resources

RESIDENTIAL HEAT PUMPS ~ COMMERCIAL HEAT PUMPS

Become a Dealer

Dealer Support

Geothermal Heat Pumps

Benefit from the heat beneath our
feet! Explore Maritime Geothermal's
range of industry leading Nordic heat
pumps.

Dealer Resources

Download Software

Download Manuals

2. Click on MGL GEN2 PC APP V2__ to download it:

Install”, or similar on any warning windows

GGVl FIND ANORDICDEALER  BLOG

DOWNLOAD Heat Pump Firmware:
MGL GEN2z Bootload Firmware V3.76

DOWNLOAD PC App (software for Windows laptop):

&,’: -MGL GEN2 PC APP V2.05

DOWNLOAD USB driver (one time installation):
MGL GENz USB Driver Installer

4.

5.

6.

7.

8.

3. You may see a warning like this one. Click as shown:

Download details

T

Allow download

L3

Click on the downloads icon on your browser, or
otherwise view a list of your downloaded files:

@&ii}z

ongeing downloa 1+1) .

bl

Then click on the .zip file to open it in a File Explorer window:

GEM2-PC-APP-V205.zip
File

Show all downloads

In the window that is displayed, click and hold down the
mouse button on the folder name, and drag to your desktop:

File folder

N + Copy to Desktop

Double click on the folder you just dragged onto the desktop,
then double click on the “setup” file:

4 | > MGLGEN2 PC APP V205
Name

B Applic

B MG

A Home
Dan - Personal
pplication

IQT%I setup.exe
3 p

Click “More info”, “Run anyway”, “Install”, or similar on any
warning windows which pop up, perhaps more than once.

Windows protected your PC

tected your PC
Microsoft Defender creen prevented an unrecognized app from
rting. Running this app might put your PC atrisk.
nfo

Application Install - Security Warning

Publisher cannot be verified.
Are you sure you want to install this application?

And:

Name:
MGL GENZ PC APP V205

From (Hover over the string below to see the full domain):
C:\Users\dan\Desktop\MGL GEN2 PC APP V205

Publisher:
Unknown Publisher

Don'tInstall

The PC App will open when it is finished installing. (In the
future, it should be started from the start menu.) You are
now ready to connect a USB cord between the laptop com-
puter and GEN2 control board, and connect.
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Appendix D - PC App Installation (Windows 10 & earlier)

The PC App allows detailed interfacing with the control board
using a Windows laptop computer. These instructions are for
Windows 10 or earlier. First, install the USB driver as per the
previous appendix.

The easiest way to install the PC App is from the USB drive
included with the unit. Insert the USB stick into a Windows
computer, and open a File Explorer window to view its contents:

MANUAL

50 Frwnﬂﬁé

Double click on the SOFTWARE folder to show its contents:

files

(2| Step 1 [SKIP FOR WINDOWS 11] - USB driver
%_ Step 2 - PC App (Press 'Install’)

(%] z. ONLY IF PROMPTED - NET framework (then do Step 2 again)

Double click on Step 2 and follow the prompts, clicking “allow”
or “yes” as required. If you get a warning that .NET framework
is required, go back and double click on step z, then try Step 2
again.

If the USB stick drive is not available, the same file can be
downloaded from the web page.

1. Go to www.nordicghp.com, Download Software page:
&« [CIEA)

O @ itpeyerern nordieghpcom N )

Follow Us

f ¥ 3B in

Resources AboutMaritime Geothermal Contact Us

GGVl FIND ANORDICDEALER  BLOG

Become a Dealer

—nearwe— [ £
/\focﬁgzlc

NORDIC HEAT PUMPS

RESIDENTIAL HEAT PUMPS  COMMERCIAL HEAT PUMPS

Dealer Support

Geothermal Heat Pumps

Benefit from the heat beneath our
feet! Explore Maritime Geothermal's
range of industry leading Nordic heat
pumps.

Dealer Resources

Download Software

Download Manuals

2. Click on MGL GEN2 PC APP V2__ to download it:

DOWNLOAD Heat Pump Firmware:
MGL GENz Bootload Firmware V3.76

DOWNLOAD PC App (software for Windows laptop):

&.’: -MGL GEN2 PC APP V2.05

DOWNLOAD USB driver (one time installation):
MGL GENz2 USB Driver Installer

Opening MGT-GEN2-PC-APP-V130-1.zip

You have chosen to open:

3. Choose “Open with
Windows Explorer”,
and hit “OK”:

¢ MGT-GEN2-PC-APP-V130-1.zip
which is: Compressed (zipped) Folder (7.4 ME)
from: htps://www.nordicghp.com

What should Firefox do with this file?

@®{Open withi | Windows Explorer (default) v

O Save File

[ Do this automatically for files like this from now on.

4. In the window that is displayed, click and hold down the
mouse button on the folder name, and drag to your desktop:

u C:\Users\Dan\Desktop\MGT-GENZ-... e eess v SN P Ie e

Home Share View Extract (]

4 [ > MGT-GEN2-PC-APP v o [ sesrch MGT-GENZ-PC-APP.. 2 |

Name Type

~
# Quickaccess |2

MGT-GEN2-PC-APP-V130 File folder |

P Desktop
& Downloads
& Documents #
=] Pictures. »

-

+ Copy to Desktop

1item  1item selected

5. Double click on the folder you just dragged onto the desktop,
then double click on the “setup” file:

I C:\Users\Dan\Desktop\MGT-GEN2-PC-APP-V130

File Home Share View [7]
= .
| | » MGT-GEM2-PC-APP-V130 ~ Cl‘ | Search MGT-GEN2-PC-APP... @ ‘
~ Name - Type Size
3 Quick access
=5 Application Files File folder
B Desktop b PF B
[ZF MGT GEM2 PC APP V1 30.application  Application Manif... 2KB
!’ Downlozds ¢ Q sctup.ore Application 511KB
5| Documents
= Pictures -+
[55] OneDrive
[ Comouter e
3items =

6. Click “Yes”, “Run”, “Install”, or similar on any warning win-
dows which pop up. If an error message is encountered
regarding .NET framework, exit the installation and use the
link on the Download Software page to install the missing
item:

Possible Additional Downloads:

During installation of the PC Application, the following prerequisite files may be
required: VB PowerPack 10 and/or netframework 4. 0. If either of these is asked for|
during PC Application installation, please download them from the links below.

BVB PowerPack 10
B netframework 4.0&

Then go back to step 5.

7. The PC App will open when it is finished installing. You are
now ready to connect a USB cord between the laptop com-
puter and GEN2 control board, and connect.
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Appendix E: Updating Firmware

METHOD 1: Updating Firmware Using PC App

This method can be used when updating newer control boards
with bootloader version 2.0. This method will not work for older
control boards with bootloader version 1.0 (approx. unit serial
numbers -17 and lower); for those, see METHOD 2. Note that
METHOD 2 will work for all control boards.

The firmware comes as a .ZIP file named:

MGL GEN2 Bootload Firmware Vxxx.zip

where xxx is the version reference, e.g. 376 (version 3.76).
This file can be downloaded from www.nordicghp.com, menu
For Dealers --> Download Software.

. Download the file to your PC. When prompted, “Open” the

zip file. If the zip file is Saved instead of Opened, find it in
the web browser’s Downloads list or at the bottom of brows-
er window and click on it to open. In the window that comes
up, drag the folder containing the required files onto your
desktop so that it can be found easily, e.g.:

\Desktop\MGL GEN2 Bootload Firmware V376

Also be sure the latest PC App version (e.g. v2.05) is in-
stalled, which is listed alongside the firmware on the web
page. If needed, install a new version as per those instruc-
tions, and uninstall older PC App versions to avoid their acci-
dental use (which can corrupt control board parameters).

In that folder on the Desktop, there will be three files:

MGL_GEN2_V376.production.hex
PIC32UBL.exe
USB Bootloader Instructions.pdf

(firmware file)
(the programmer)
(these instructions)

Note that on most computers, the file extensions (.exe, .pdf)
will be hidden.

Connect a USB (printer) cable between computer and control
board.

Launch the PC App version that matches the firmware (e.g.
PC App 2.05 for firmware V3.76). After it is installed, the PC
App can be started using the entry found under the “M” sec-
tion in the Windows START menu, which is accessed using
the 4-rectangles icon normally found at the bottom left corner
of the computer screen.

. In the PC App, click on the Connect button to connect to the

control board.

<\
/‘ MGL GEM2 PC APP V2,05
File View Graphs Tools Windows Help m OFFLINE ©
=" | UNITS |STANDARD | MANUAL OVERRIDE @@

6.

Go to menu Tools --> Update Firmware. The following
message box will appear:

Preparing Firmware Update

Proceed with firmware update? PC APP will automatically
! disconnect from MGT GENZ control board.

Cancel

7.

Click on YES. The following message box will appear:

Preparing Firmware Update

o Preparing for Firmware Update momentarily, please wait....

Click on OK. After a minute, the following message box will
appear:

Firmware Update

Click on OK. The control board is now in bootloader mode
and is ready to be programmed.

10.Double click on the downloaded file PIC32UBL.exe to run it.

In the window that opens, click on the USB Enable check
box.

@ PIC32 Bootloader Application V1.2 X

Communication Settings

11. Click on Connect.

Serial Port | | ‘
Com Port Baud Rate | | ‘

comt | [115200  ~| [ Enable

| Connect ‘
use

VD PID
0x4D3 0x03C

Ethernet
1P Address y
192 . 168 . 1 . 11

|¥ Enable

UDP Port

6234

I~ Enable

Bootoader Ver | Load Hex File

Erase

Disconnect |

Device connected
Bootloader Firmware Version: 2.0

If device fails to connect and an error message is
displayed, the board’s bootloader may be older than
v2.0. It will be necessary to instead update the firm-
ware via jumper pins (METHOD 2), as per the next
section.
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12. Click on Load Hex File. Select the
MGL_GEN2_V376.production.hex (or higher version num-
ber) file, which is in the folder you created on the Desktop.

Bootloader Ver | Load Hex Fili Erase |

Erase-Frogram-verify ‘

Program |

Disconnect |

Device connected
Bootloader Firmware Version: 2.0
Hex file loaded successfully

13. Click on Erase—Program—Verify. Programming.... Wait
while status bar shows progress. The messages should
read as below when finished:

Bootoader Ver | Load Hex File | Erase |

Program | Verify | Fun Application |

Erase-Program-Verify % Disconnect |

Device connected

Bootoader Firmware Version: 2.0
Hex file loaded successfully

Flash Erased

Programming completed
Verification successfull

11. “Programming completed. Verification successful.”
Click on Run Application. This will take the control board
out of bootloader mode and back into normal operational
mode, so that the PC App can connect again.

Bootloader Ver | Load Hex File | Erase |

Program | Verify | Run Application

Erase-Program-Verify | Disconnect |

Device connected

Bootloader Firmware Version: 2.0
Hex file loaded successfully

Flash Erased

Programming completed
Verification successfull

Command issued to run application

15. Wait until the programmer disconnects itself. The
messages should read as follows:

| Connect |

Device connected

Bootloader Firmware Version: 2.0
Hex file loaded successfully

Flash Erased

Programming completed
Verification successfull

Command issued to run application
Verification successfull

Device disconnected

Search for any topic: | CTRL + F

16. Close the PIC32 program.

17. WAIT APPROXIMATELY 10 SECONDS. This gives the
control board time to reset, initialize and re-connect to the
PC USB port.

18. Go back to the PC APP and click on the Connect button.
Verify that the firmware version, shown in the title bar after
connection, has been updated. Perform any configuration

needed.
_A
A WMGL GEN2 PC APP V2,05
File View Graphs Tools Windows Help °
=" | UNITS | STANDARD | | MANUAL OVERRIDE @
|

NOTE: Updating the firmware does not affect the configu-
ration settings.

Reset to Defaults?

When updating from firmware V3.75 or earlier, the following
steps must be taken after the update as there are significant
differences in the internal parameters used to operate the sys-
tem. These steps may also be performed for troubleshooting,
when the control system is not acting as it should.

Note that if the firmware on a heat pumps is 2.45 or earlier,
chances are that it will have an older bootloader version that
requires the use of METHOD 2 to update the firmware (see fol-
lowing page).

1. With PC App connected, go to menu Tools --> Configura-
tion and note all settings. They will need to be re-set later.

2. Go to menu Tools --> Reset To Factory Defaults. Click
YES in the pop up window, and OK in the next window.

Factory Defaults

Reset Parameters to Factory Defaults?
| WARNING!!
SYSTEM MUST BE RE-COMNFIGURED FOR PRCOPER OPERATION,
All parameters will be reset to defaults including Calibrations,
Analog Configurations and Compressor Stats,

Factory Defaults

Parameters reset to default values.
Click on Tools - Configuration to configure the system.

3. Go back to menu Tools --> Configuration. Re-select the
Model Series even if it already indicates the proper series,
as clicking on it will load the parameters for that series.

4. Select the Model Size and make any other changes that
apply to the particular system setup such as number of stag-
es, control method, etc.
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METHOD 2: Updating Firmware Using Jumper Pins

This method should be used when updating older control boards
that have bootloader version 1.0, or where the PC App has trou-
ble connecting to older firmware. This method will work for all
control boards and can be used on all units.

The firmware comes as a .ZIP file named:

6. Turn the power back on. The control board is now in boot
loader mode and is ready to be programmed.

7. Double click on the downloaded PIC32UBL.exe to runit. In
the window that opens, click on the USB Enable check box.

MGL GEN2 Bootload Firmware Vxxx.zip

where xxx is the version reference, e.g. 376 (version 3.76). This
file can be downloaded from www.nordicghp.com, menu For
Dealers --> Download Software.

1.

Download the file to your PC. When prompted, “Open” the
zip file. If the zip file is Saved instead of Opened, find it in
the web browser’s Downloads list or at the bottom of browser
window and click on it to open. In the window that comes up,
drag the folder containing the required files onto your desk-
top so that it can be found easily, e.g.:

\Desktop\MGL GEN2 Bootload Firmware V376
In that folder on the Desktop, there will be three files:

MGL_GEN2_V376.production.hex
PIC32UBL.exe
USB Bootloader Instructions.pdf

(firmware file)
(the programmer)
(these instructions)

Note that on most computers, the file extensions (.exe, .pdf)
will be hidden.

Connect a USB (printer) cable between computer and control
board.

4. Turn power off to the heat pump.

5. Remove one of the black pin jumpers from just below the

USB connector on the board and place in on the center pin
pair of the EXPANSION header as shown below.

> »EXPANSIO

. ® 00
2 e 8 oMIFI

N
R2580%
a2 of-P
3 are

TERM
Fomn

Ri86
MODBUS "¢»
3 B em

)
=)
>
D
&
|
5

R162LED3? 9

o B
ERFH

EXPANSION Y Y58

:
2 e o oMU ¢

'4
»
Tm
o

R280
35

- L BRLE7
.0, * 5 Junu
DC,

g

o 5UDC
R462LEDI? ©
- 2

R190 LED4

1]

@ PIC32 Bootloader Application V1.2

Communication Settings
Serial Port

Com Port Baud Rate

COM L | [115200 <] [ Enable
| Connect ‘

uss

VID FID

W fx03c |¥ Enable
Ethernet

1P Address y

192 . 188 . 1 . 11
UDCP Part
’623-‘7 I Enable
8. Click on Connect. Bootioader Ver | Load Hex Fie —

9. Click on Load Hex
File. Select the
MGL_GEN2_V376.
production.hex (or
higher version num-
ber) file, which is in
the folder you creat-
ed on the Desktop.

10. Click on Erase—
Program—Verify

Programming...

11. “Programming
completed. Verifi-
cation successful.”
Click on
Disconnect and
close the program.

12. Turn power off to
the heat pump
again.

13. Move the jumper
back to where it
was taken from.

| Disconnect |

ENNENENENENENENENENEEEEEENNEEENEEEN]
‘Device connected

Bootloader Firmware Version: 1.0

Bootloader Ver Load Hex File Erase

Erase-Program-Verify |

Program |

Disconnect

Device connected
Bootloader Firmware Version: 1.0
Hex file loaded successfully

Bootloader Ver | Load Hex File

Erase

Program | |

| Erase-Program-Verify Disconnect
(TTTL[[]

Device connected

Bootloader Firmware Version: 1.0
Hex file loaded successfully
Flash Erased

Bootloader Ver | Load Hex File | Erase

Verify | Run Application |

Program |

| Erase-Program-Verify | Disconnect
INENENENNENENNENENENNNNNNENREER

Device connected

Bootloader Firmware Version: 1.0
Hex file loaded successfully

Flash Erased

Programming completed
Verification successfull

14. Turn the power back on. Check that the LCD Display
shows e.g. MGL GEN2 V3.76 on the top line during power

up.
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Warranty: TF-Series

E

jo| RESIDENTIAL LIMITED EXPRESS WARRANTY |[e¢]

Unless a statement is specifically identified as a warranty, statements made by Maritime Geothermal Ltd. (“MG”) or its representatives relating to MG’s products,
whether oral, written or contained in any sales literature, catalogue or agreement, are not express warranties and do not form a part of the basis of the bargain, but
are merely MG'’s opinion or commendation of MG’s products.

SET FORTH HERE IS THE ONLY EXPRESS WARRANTY THAT APPLIES TO MG’S PRODUCTS. MG MAKES NO WARRANTY AGAINST LATENT DEFECTS.
MG MAKES NO WARRANTY OF MERCHANTABILITY OF THE GOODS OR OF THE FITNESS OF THE GOODS FOR ANY PARTICULAR PURPOSE.

LIMITED EXPRESS RESIDENTIAL WARRANTY - PARTS

MG warrants its Residential Class products, purchased and retained in the United States of America and Canada, to be free from defects in material and workmanship

under normal use and maintenance as follows:

(1) Air conditioning, heating and/or heat pump units built or sold by MG (“MG Units”) for five (5) years from the Warranty Inception Date (as defined below).

(2) Thermostats, auxiliary electric heaters and geothermal pumping modules built or sold by MG, when installed with MG Units, for five (5) years from the Warranty
Inception Date (as defined below).

(3) Sealed refrigerant circuit components of MG Units (which components only include the compressor, refrigerant to air/water heat exchangers, reversing valve body
and refrigerant metering device) for ten (10) years from the Warranty Inception Date (as defined below).

(4) Other accessories and parts built or sold by MG, when installed and purchased with MG Units, for five (5) years from the date of shipment from MG.

(5) Other accessories, when purchased separately, for (1) year from the date of shipment from MG.

The “Warranty Inception Date” shall be the date of original unit installation, as per the date on the installation Startup Record; or six (6) months from date
of unit shipment from MG, whichever comes first.

To make a claim under this warranty, parts must be returned to MG in Petitcodiac, New Brunswick, freight prepaid, no later than ninety (90) days after the date of the
failure of the part. If MG determines the part to be defective and within MG’s Limited Express Residential Warranty, MG shall, when such part has been either
replaced or repaired, return such to a factory recognized distributor, dealer or service organization, freight prepaid. The warranty on any part repaired or replaced
under warranty expires at the end of the original warranty period.

LIMITED EXPRESS RESIDENTIAL WARRANTY - LABOUR

This Limited Express Residential Labour Warranty shall cover the labour incurred by MG authorized service personnel in connection with the installation of a new or

repaired warranty part that is covered by this Limited Express Residential Warranty only to the extent specifically set forth in the current labour allowance schedule

"A" provided by MG’s Warranty Department and only as follows:

(1) MG Units for two (2) years from the Warranty Inception Date.

(2) Thermostats, auxiliary electric heaters and geothermal pump modules built or sold by MG, when installed with MG Units, for two (2) years from the Warranty
Inception Date.

(3) Sealed refrigerant circuit components of MG Units (which components only include the compressor, refrigerant to air/water heat exchangers, reversing valve body
and refrigerant metering device) for five (5) years from the Warranty Inception Date.

Labour costs are not covered by this Limited Express Residential Warranty to the extent they exceed the amount allowed under said allowance schedule, they are
not specifically provided for in said allowance schedule, they are not the result of work performed by MG authorized service personnel, they are incurred in connection
with a part not covered by this Limited Express Residential Warranty, or they are incurred more than the time periods set forth in this paragraph after the Warranty
Inception Date.

This warranty does not cover and does not apply to:

(1) Airfilters, fuses, refrigerant, fluids, oil.

(2) Products relocated after initial installation.

(3) Any portion or component of any system that is not supplied by MG, regardless of the cause of the failure of such portion or component.

(4) Products on which the unit identification tags or labels have been removed or defaced.

(5) Products on which payment to MG, or to the owner’s seller or installing contractor, is in default.

(6) Products subjected to improper or inadequate installation, maintenance, repair, wiring or voltage conditions.

(7) Products subjected to accident, misuse, negligence, abuse, fire, flood, lightning, unauthorized alteration, misapplication, contaminated or corrosive liquid or air
supply, operation at abnormal air or liquid temperatures or flow rates, or opening of the refrigerant circuit by unqualified personnel.

(8) Mold, fungus or bacteria damage

(9) Corrosion or abrasion of the product.

(10) Products supplied by others.

(11) Products which have been operated in a manner contrary to MG’s printed instructions.

(12) Products which have insufficient performance as a result of improper system design or improper application, installation, or use of MG’s products.

(13) Electricity or fuel, or any increases or unrealized savings in same, for any reason whatsoever.

Except for the limited labour allowance coverage set forth above, MG is not responsible for:

(1) The costs of fluids, refrigerant or system components supplied by others, or associated labour to repair or replace the same, which is incurred as a result of a
defective part covered by MG’s Limited Residential Warranty.

(2) The costs of labour, refrigerant, materials or service incurred in diagnosis and removal of the defective part, or in obtaining and replacing the new or repaired part.

(3) Transportation costs of the defective part from the installation site to MG, or of the return of that part if not covered by MG'’s Limited Express Residential Warranty.

(4) The costs of normal maintenance.

This Limited Express Residential Warranty applies to MG Residential Class products manufactured on or after February 15, 2010. MG’S LIABILITY UNDER THE
TERMS OF THIS LIMITED WARRANTY SHALL APPLY ONLY TO THE MG UNITS REGISTERED WITH MG THAT BEAR THE MODEL AND SERIAL NUMBERS
STATED ON THE INSTALLATION START UP RECORD, AND MG SHALL NOT, IN ANY EVENT, BE LIABLE UNDER THE TERMS OF THIS LIMITED WARRANTY
UNLESS THIS INSTALLATION START UP RECORD HAS BEEN ENDORSED BY OWNER & DEALER/INSTALLER AND RECIEVED BY MG LIMITED WITHIN 90
DAYS OF START UP.

Limitation: This Limited Express Residential Warranty is given in lieu of all other warranties. If, notwithstanding the disclaimers contained herein, it is determined that
other warranties exist, any such express warranty, including without imitation any express warranties or any implied warranties of fitness for particular purpose and
merchantability, shall be limited to the duration of the Limited Express Residential Warranty.

LIMITATION OF REMEDIES

In the event of a breach of the Limited Express Residential Warranty, MG will only be obligated at MG’s option to repair the failed part or unit, or to furnish a new or
rebuilt part or unit in exchange for the part or unit which has failed. If after written notice to MG’s factory in Petitcodiac, New Brunswick of each defect, malfunction or
other failure, and a reasonable number of attempts by MG to correct the defect, malfunction or other failure, and the remedy fails of its essential purpose, MG shall
refund the purchase price paid to MG in exchange for the return of the sold good(s). Said refund shall be the maximum liability of MG. THIS REMEDY IS THE SOLE
AND EXCLUSIVE REMEDY OF THE BUYER OR PURCHASER AGAINST MG FOR BREACH OF CONTRACT, FOR THE BREACH OF ANY WARRANTY OR
FOR MG’S NEGLIGENCE OR IN STRICT LIABILITY.

LIMITATION OF LIABILITY

MG shall have no liability for any damages if MG’s performance is delayed for any reason or is prevented to any extent by any event such as, but not limited to: any
war, civil unrest, government restrictions or restraints, strikes, or work stoppages, fire, flood, accident, shortages of transportation, fuel, material, or labour, acts of God
or any other reason beyond the sole control of MG. MG EXPRESSLY DISCLAIMS AND EXCLUDES ANY LIABILITY FOR CONSEQUENTIAL OR INCIDENTAL
DAMAGE IN CONTRACT, FOR BREACH OF ANY EXPRESS OR IMPLIED WARRANTY, OR IN TORT, WHETHER FOR MG’s NEGLIGENCE OR AS STRICT
LIABILITY.

OBTAINING WARRANTY PERFORMANCE
Normally, the dealer or service organization who installed the products will provide warranty performance for the owner. Should the installer be unavailable, contact
any MG recognized distributor, dealer or service organization. If assistance is required in obtaining warranty performance, write or call Maritime Geothermal Ltd.

NOTE: Some states or Canadian provinces do not allow limitations on how long an implied warranty lasts, or the limitation or exclusions of consequential or incidental
damages, so the foregoing exclusions and limitations may not apply to you. This warranty gives you specific legal rights, and you may also have other rights which
vary from state to state and from Canadian province to Canadian province.

go to TABLE OF CONTENTS




