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Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A
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Model Nomenclature: General Overview

12 3 4567 8 9 07 M1 12 18 14 15
E STANDARD
SERIES S - Standard
VE = Trilogy
RETURN AIR FLOW CONFIGURATION
L = Left Return w/ 2" Merv 11 pleated filter and frame
CONFIGURATION R = Right Return w/ 2” Merv 11 pleated filter and frame
V = Vertical Up
H = Horizontal - Straight
B = Horizontal - Back
B = Down Flow L HEAT EXCHANGER OPTIONS
UNIT SIZE — B = Micro Channel Air Coil w/ Brazed Plate
0930
1860 — WATER CIRCUIT OPTIONS
REVISION LEVEL — 2 = Internal Flow Controller High Head
A = Model 0930 Only
B = Model 1860 Only
VOLTAGE —
G = 208-230/60/1
CONTROLS —— '— CABINET
E =EXM 0 = Residential

NOTE: Above model nomenclature is a general reference. Consult individual specification sections for detailed information.

-
Warnings, cautions and notices appear throughout this A WARN I NG = A

manual. Read these items carefully before attempting any WARNING! All refrigerant discharged from this unit must
installation, service, or troubleshooting of the equipment. be recovered WITHOUT EXCEPTION. Technicians must
follow industry accepted guidelines and all local, state,
DANGER: Indicates an immediate hazardous situation, which and federal statutes for the recovery and disposal of

if not avoided will result in death or serious injury. DANGER refrigerants. If a compressor is removed from this unit,
labels on unit access panels must be observed. refrigerant circuit oil will remain in the compressor. To
avoid leakage of compressor oil, refrigerant lines of the
WARNING: Indicates a potentially hazardous situation, which compressor must be sealed after it is removed.

if not avoided could result in death or serious injury.
A CAUTION! A

CAUTION: Indicates a potentially hazardous situation or an ] ]
unsafe practice, which if not avoided could result in minor or CAUTION! To avoid equipment damage, DO NOT use

moderate injury or product or property damage. these units as a source of heating or cooling during the
construction process. The mechanical components and
NOTICE: Notification of installation, operation or maintenance filters can quickly become clogged with construction dirt

information, which is important, but which is not hazard- and debris, which may cause system damage and void
related. product warranty.

A WARNING! A

WARNING! The EarthPure® Application and Service
Manual should be read and understood before attempting
to service refrigerant circuits with HFC-410A.

A WARNING! A

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

climatemaster.com



Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

Revision Date: May 22, 2024

General Information

INSPECTION

Upon receipt of the equipment, carefully check the shipment
against the bill of lading. Make sure all units and accessories
have been received. Inspect the packaging of each unit,

and inspect each unit for damage. Insure that the carrier
makes proper notation of any shortages or damage on all
copies of the freight bill and completes a common carrier
inspection report. Concealed damage not discovered during
unloading must be reported to the carrier within 15 days of
receipt of shipment. If not filed within 15 days, the freight
company can deny the claim without recourse. Note: It is
the responsibility of the purchaser to file all necessary
claims with the carrier. Notify your equipment supplier of all
damage within fifteen (15) days of shipment.

STORAGE

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

UNIT PROTECTION

Cover units on the job site with either the original packaging
or an equivalent protective covering. Cap the open ends

of pipes stored on the job site. In areas where painting,
plastering, and/or spraying has not been completed, all due
precautions must be taken to avoid physical damage to

the units and contamination by foreign material. Physical
damage and contamination may prevent proper start-up and
may result in costly equipment clean-up.

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

PRE-INSTALLATION

Installation, Operation, and Maintenance instructions are
provided with each unit. Horizontal equipment is designed
for installation in an attic or crawl space. Other unit
configurations are typically installed in a mechanical closet

or basement. The installation site chosen should include
adequate service clearance around the unit. Before unit start-
up, read all manuals and become familiar with the unit and its
operation. Thoroughly check the system before operation.

PREPARE UNITS FOR INSTALLATION AS FOLLOWS:

1. Compare the electrical data on the unit nameplate with
ordering and shipping information to verify that the
correct unit has been shipped.

2. Keep the cabinet covered with the original packaging
until installation is complete and all plastering, painting,
etc. is finished.

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

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

5. Remove any blower support packaging (water-to-air
units only).

6. Locate and verify any hanger, or other accessory kit
located in the compressor section or blower section.

A CAUTION! A

CAUTION! DO NOT store or install units in corrosive
environments or in locations subject to temperature or
humidity extremes (e.g., rooftops, etc. See Tables 10a
and 10b for acceptable temperature ranges). Corrosive
conditions and high temperature or humidity can
significantly reduce performance, reliability, and service
life. Always move and store units in an upright position.
Tilting units on their sides may cause equipment damage.

A CAUTION! A

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

INSTALLATION BEST PRACTICES

The installation of geothermal heat pump units and all
associated components, parts and accessories which

make up the GHP system shall be in accordance with the
regulations of ALL authorities having jurisdiction and MUST
conform to all applicable codes. It is the responsibility of
the installing contractor to determine and comply with ALL
applicable codes and regulations.

DUCT SYSTEM INSTALLATION

The duct system should be sized to handle the design
airflow quietly. Refer to Figure 6 for horizontal duct
system details or Figure 1 for vertical duct system details.
A flexible connector is recommended for both discharge
and return air duct connections on metal duct systems to
eliminate the transfer of vibration to the duct system. To
maximize sound attenuation of the unit blower, the supply
and return plenums should include internal fiberglass duct
liner or be constructed from ductboard for the first few
feet. Application of the unit to uninsulated ductwork in an
unconditioned space is not recommended, as the unit’s
performance will be adversely affected.

At least one 90° elbow should be included in the supply
duct to reduce air noise. If air noise or excessive air flow is
a problem, the blower speed can be changed. For airflow
charts, consult catalog specifications for the series and
model of the specific unit.

If the unit is connected to existing ductwork, a previous
check should have been made to insure that the ductwork
has the capacity to handle the airflow required for the unit.
If ducting is too small, as in the replacement of a heating
only system, larger ductwork should be installed. All existing
ductwork should be checked for leaks and repaired as with
the Trilogy’s variable capacity and variable airflow duct and
register sizing is crucial for proper air delivery and throw
while maintaining acceptable sound levels.

Geothermal Heating and Cooling



Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

VERTICAL UNIT LOCATION

Packaged units are not designed for outdoor installation.
Locate the unit in an INDOOR area that allows enough space
for service personnel to perform typical maintenance or
repairs without removing the unit from the installed location.
Vertical units are typically installed in a mechanical closet

or basement. Never install units in areas subject to freezing
or where humidity levels could cause cabinet condensation
(such as unconditioned spaces subject to 100% outside air).
Also, provide sufficient room to make water, electrical, and
duct connection(s).

If the unit is located in a confined space, such as a closet,

provisions must be made for return air to freely enter the

space by means of a louvered door or other method. Any
access panel screws that would be difficult to remove after
the unit is installed should be removed prior to setting

the unit. Refer to Figures 1 and 2 for typical installation

illustrations. Refer to unit catalog specifications for

dimensional data.

1. Install the unit on a piece of rubber, neoprene or other
mounting pad material for sound isolation. The pad
should be at least 3/8” [10 mm] to 1/2” [13 mm] in
thickness. Extend the pad beyond all four edges of the
unit.

2. Do not block filter access with piping, conduit or other
materials. Refer to unit catalog specifications for
dimensional data.

3. Provide access to water valves and fittings and
screwdriver access to the unit side panels, discharge
collar and all electrical connections.

Figure 1: Vertical Unit Mounting Using Ducted Return

Internally insulate supply
— duct to reduce noise

Use turning vanes in
supply transition

Flexible canvas duct
__ connector to reduce
noise and vibration

Rounded return
transition

Remove supply duct
flanges from inside blowe
compartment and install
on supply air opening of
unit. Do not use a supply
air plenum/duct smaller
than the size of the supply
duct flanges.

<=

Isolation Pad

Internally insulate return
transition duct to reduce noise
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Vertical Installation

SOUND ATTENUATION FOR VERTICAL UNITS

Sound attenuation is achieved by enclosing the unit within a

small mechanical room or a closet. Additional measures for

sound control include the following:

1. If free return, mount the unit so that the return air inlet
is 90° to the return air grille (refer to Figure 2). Install a
sound baffle as illustrated to reduce line-of sight sound
transmitted through return air grilles.

2. Mount the unit on a Unit Isolation Pad to minimize
vibration transmission to the building structure. For
more information on Unit Isolation Pads, contact your
distributor.

Figure 2: Vertical Sound Attenuation - Free Return

Minumum
1| Space 10-12”

Return
Air Inlet

| — Isolation Pad

Insulated Sound Baffle
(Open Both Ends and Bottom)

Return Air Louver or Grille
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Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A
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Vertical Installation

Figure 3: Vertical Service Access

Vertical Units

Left Return

// Supply Air
Opening

Front
/

CspP

\

Air Coil

N\

CAP and BSP

Right Return

Supply Air
Opening

\

Air Coil

N

Front

CSP
CAP and BSP
|:| = mandatory 2’ service access
m = (optional) additional 2’ service access
NOTES: LEGEND:
1. While clear access to all removable panels is not required, CAP = Control/Compressor Access Panel
installer should take care to comply with all building codes and BSP = Blower Service Panel
allow adequate clearance for future field service. CSP = Compressor Service Panel
2. Front & Side access is preferred for improved service access. PSP = Pump and Flow Meter Service Panel

However, side access is not required if it is acceptable to slide
the unit forward into the open if a compressor, pump volute, or
heat exchanger replacement is required.

3. Top supply air is shown, the same clearances apply to bottom
supply air units.

Geothermal Heating and Cooling



Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

HORIZONTAL UNIT LOCATION

Packaged units are not designed for outdoor installation.
Locate the unit in an INDOOR area that allows enough space
for service personnel to perform typical maintenance or
repairs without removing unit from the ceiling. Horizontal
units are typically installed in an attic or crawl space.

Never install units in areas subject to freezing or where
humidity levels could cause cabinet condensation (such

as unconditioned spaces subject to 100% outside air).
Consideration should be given to access for easy removal of
the filter and access panels. Provide sufficient room to make
water, electrical, and duct connection(s).

If the unit is located in a confined space, such as a closet,
provisions must be made for return air to freely enter the
space by means of a louvered door or return duct. Any
access panel screws that would be difficult to remove
after the unit is installed should be removed prior to
setting the unit. Refer to Figure 6 for an illustration of a
typical installation. Refer to unit catalog specifications for
dimensional data.

Conform to the following guidelines when selecting a

unit location:

1. Provide a hinged access door in concealed-spline
or plaster ceilings. Provide removable ceiling tiles
in T-bar or lay-in ceilings. Refer to horizontal unit
dimensions for specific series and model in unit
catalog specifications. Size the access opening to
accommodate the service technician during the
removal or replacement of the compressor and the
removal or installation of the unit itself.

2. Provide access to hanger brackets, water valves and

fittings. Provide screwdriver clearance to access panels,

discharge collars and all electrical connections.

3. DO NOT obstruct the space beneath the unit with
piping, electrical cables and other items that prohibit
future removal of components or the unit itself.

4. Use a manual portable jack/lift to lift and support the
weight of the unit during installation and servicing.

Figure 4: Hanger Bracket

3/8" [10mm] Threaded
Rod (by others)

Vibration Isolator
(factory supplied)

Washer
(by others)

Double Hex Nuts
(by others)

Revision Date: May 22, 2024

Horizontal Installation

MOUNTING HORIZONTAL UNITS

Horizontal units have hanger kits pre-installed from the
factory as shown in Figure 4. Figure 6 shows a typical
horizontal unit installation.

Horizontal heat pumps are typically suspended above a
ceiling or within a soffit using field supplied, threaded rods
sized to support the weight of the unit.

Use four (4) field supplied threaded rods and factory
provided vibration isolators to suspend the unit. Hang the
unit clear of the floor slab above and support the unit by the
mounting bracket assemblies only. DO NOT attach the unit
flush with the floor slab above.

Pitch the unit toward the drain 1/4” to improve the
condensate drainage. On small units (less than 2.5 Tons/
8.8 kW) ensure that unit pitch does not cause condensate
leaks inside the cabinet.

Horizontal units may also be installed on a base. When
installed on a base or platform the horizontal unit should be
set in a secondary drain pan on top of a vibration absorbing
pad. This is required by many codes. The secondary drain
pan prevents damage to the building structure by possible
condensate overflow or water leakage.

NOTE: The top panel of a horizontal unit is a structural
component. The top panel of a horizontal unit must
never be removed from an installed unit unless the unit is
properly supported from the bottom. Otherwise, damage
to the unit cabinet may occur.

climatemaster.com



Trilogy® Variable (VE) Series IOM -
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Horizontal Installation

Figure 5: Horizontal Service Access

Left Return Back Discharge

Supply
Air Flow

1

Return
Air Flow

=
(&]
=

A Front

CAP
Left Return Straight Discharge

BSP

Return
Air Flow

Supply
Air Flow

Air Coil
L1

N\ £
\\M

Front /

O
[2)
T

PSP

CAP

NOTES:

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

2. CCP and BSP requires 2" service access.

3. Blower service access is through back panel on straight
discharge units or through panel opposite air coil on back
discharge units.

4. Side access is not required if it is acceptable to drop the

unit if major service such as compressor, pump volute, heat
exchanger, or filter drier replacement is required.

/ FAP\

— FAP\

60Hz HFC-410A

Right Return Back Discharge

Supply
Air Flow

S
1

Return
Air Flow

AL

Front

N\

B~
A

Right Return Straight Discharge

BSP

Supply
Air Flow

1
Air Coil

]

7

A Front

:] = mandatory 2’ service access

m = (optional) additional 2’ service access

LEGEND:

CAP = Control Access Panel

BSP = Blower Service Panel

CSP = Compressor Service Panel

PSP = Pump and Flow Meter Service Panel
FAP = Filter Drier Access Panel
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Horizontal Installation

Figure 6: Typical Closed Loop Horizontal Unit Installation
(with Internal Flow Controller)

—
— 3/8" [10mm] threaded rods
(by others)
Flexible Duct
Connector
\
Use turning vanes Power Wiring =
or a double
radius elbow
Supply Air '
[ ]
[ ]
Vibration
Isolation Pad

Internal
Variable-Speed
Pump

to reduce air noise Flexible Duct

Connector Unit Power

Disconnect
(by others)

Platform Unit

Secondary Hanger Thermostat
Drain Pan Wiring
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Horizontal Installation

Field Conversion of Air Discharge

OVERVIEW
Horizontal units can be field converted between side (straight)
and back (end) discharge using the instructions below.

NOTE: It is not possible to field convert return air between
left or right return models due to the necessity of
refrigeration copper piping changes.

PREPARATION

It is best to field convert the unit on the ground before
hanging. If the unit is already hung it should be taken down
for the field conversion.

SIDE TO BACK DISCHARGE CONVERSION

1. Place unitin well lit area. Remove the screws as shown
in Figure 7 to free top panel and discharge panel.

2. Lift out the access panel and set aside. Lift and rotate
the discharge panel to the other position as shown,
being careful with the blower wiring.

3. Check blower wire routing and connections for tension
or contact with sheet metal edges. Reroute if necessary.

4. Check refrigerant tubing for contact with
other components.

5. Reinstall top panel and screws noting that the location
for some screws will have changed.

6. Manually spin the fan wheel to ensure that the wheel is
not rubbing or obstructed.

7. Replace access panels.

BACK TO SIDE DISCHARGE CONVERSION
If the discharge is changed from back to side, use above
instruction noting that illustrations will be reversed.

LEFT vs. RIGHT RETURN

It is not possible to field convert return air between left or right
return models due to the necessity of refrigeration copper
piping changes. However, the conversion process of side to
back or back to side discharge for either right or left return
configuration is the same. In some cases, it may be possible to
rotate the entire unit 180 degrees if the return air connection
needs to be on the opposite side. Note that rotating the unit
will move the piping to the other end of the unit.

Figure 7: Left Return Side to Back

Water Remove Screws
Connection End

Move to Side

Replace Screws

Return Air

Drain

Back Discharge Discharge Air

Figure 8: Right Return Side to Back

Water
Connection End

Return Air

Side Discharge

Water
Connection End

Return Air

Drain

Back Discharge

Discharge Air
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Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

CONDENSATE PIPING
Pitch the unit toward the drain to improve the condensate
drainage.

Install condensate trap at each unit with the top of the trap
positioned below the unit condensate drain connection as
shown in Figure 9. Design the depth of the trap (water-seal)
based upon the amount of External Static Pressure (ESP)
capability of the blower (where 2 inches [51mm] of ESP
capability requires 2 inches [51mm] of trap depth). As a
general rule, 1-1/2 inch [38mm] trap depth is the minimum.

Each unit must be installed with its own individual trap and
connection to the condensate line (main) or riser. Provide

a means to flush or blow out the condensate line. DO NOT
install units with a common trap and/or vent.

Always vent the condensate line when dirt or air can collect
in the line or a long horizontal drain line is required. Also vent
when large units are working against higher external static
pressure than other units connected to the same condensate
main since this may cause poor drainage for all units on the
line. WHEN A VENT IS INSTALLED IN THE DRAIN LINE, IT
MUST BE LOCATED AFTER THE TRAP IN THE DIRECTION
OF THE CONDENSATE FLOW.

Figure 9: Condensate Connection

S~ Vent
2" (5.1 cm)

1/8" Per Foot or
1 cm Per Meter

1.5" (3.8 cm)

A CAUTION! A

CAUTION! Ensure condensate line is pitched toward drain
1/8 inch per ft [11 mm per m] of run.

Revision Date: May 22, 2024

Condensate and Water Connection

WATER CONNECTIONS -

RESIDENTIAL (DISTRIBUTOR) MODELS

Residential models utilize swivel piping fittings for water
connections that are rated for 450 psi (3101 kPa) operating
pressure. (NOTE that units with an internal variable-speed
pump and flow meter have a maximum pressure rating of
100 PSI [689 kPa]). Pressure in excess of 100 PSI (689
kPa) will damage the unit. The connections have a rubber
gasket seal similar to a garden hose gasket, which when
mated to the flush end of most 1” threaded male pipe fittings
provides a leak-free seal without the need for thread sealing
tape or joint compound. Check for burrs and ensure that the
rubber seal is in the swivel connector prior to attempting any
connection (rubber seals are shipped attached to the swivel
connector). DO NOT OVER TIGHTEN or leaks may occur.

The female locking ring is threaded onto the pipe threads
which holds the male pipe end against the rubber gasket,
and seals the joint. HAND TIGHTEN ONLY! DO NOT
OVERTIGHTEN!

Figure 10: Water Connections

Swivel Nut
Hand Tighten
Only!
i Do Not
Stainless steel )
snap ring Overtighten!
[ — |
Gasket \ ————
Brass Adaptor

A WARNING! A

WARNING! Polyolester Oil, commonly known as POE

oil, is a synthetic oil used in many refrigeration systems
including those with HFC-410A refrigerant. POE oil, if it
ever comes in contact with PVC or CPVC piping, may
cause failure of the PVC/CPVC. PVC/CPVC piping should
never be used as supply or return water piping with water
source heat pump products containing HFC-410A as
system failures and property damage may result.

climatemaster.com
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Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A
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vFlow® Heat Pump Applications Overview

vFlow® is a revolutionary new, intelligent, and efficient way
to circulate water (or water plus antifreeze) using INTERNAL,
variable water flow control. The factory-installed high-
efficiency variable-speed pump uses 60%-80% less wattage
than a traditional fixed speed pump. vFlow technology
improves performance of the unit by reducing the amount

of energy required to optimize the flow of water throughout
a GHP System and also reduces the space, cost, and labor
required to install external water flow control mechanisms
(flow controllers, solenoid and flow control valves).

vFlow® CONFIGURATION:

INTERNAL FLOW CONTROLLER -

FOR CLOSED LOOP APPLICATIONS

This is the most common configuration for closed loops. With
this factory-installed standard option, the unit is built with
an Internal Variable Speed Pump and other components to
flush and operate the unit correctly (including an expansion
tank, flush ports and flushing valves). The pump speed is
controlled by the EXM control based on the difference in
entering and leaving water temperatures (AT). The Internal
Flow Controller pump includes an internal check valve for
multiple unit installations.

NOTE: Internal Flow Controllers are also very suitable
for multiple unit installations depending on pump
performance requirements.

Details are included in the following sections on ground
loop applications.

Figure 11: Typical Closed-Loop Application
(with Internal Flow Controller Shown)

=

To Thermostat

Unit Power
Disconnect

Internal Flow
Controller

High and ?8
Low Voltage
| Knockouts

Strainer
(20 Mesh or Finer)

Vibration Isolation Pad

A CAUTION! A

CAUTION! The following instructions represent industry
accepted installation practices for closed loop earth
coupled heat pump systems. Instructions are provided
to assist the contractor in installing trouble free ground
loops. These instructions are recommendations only.
State/provincial and local codes MUST be followed and
installation MUST conform to ALL applicable codes. It is
the responsibility of the installing contractor to determine
and comply with ALL applicable codes and regulations.

Geothermal Heating and Cooling
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Closed Loop Heat Pump Applications with Internal Flow Controller

Units with internal flow control come with a built-in variable
speed pump, an expansion tank, flushing ports and three-
way valves (used to flush the unit). The variable speed pump
is controlled by the EXM board based on the difference
between the entering and leaving water temperature

(AT). For operation outside of the normal entering water
temperature range (50° or 60°F - 110°F for cooling,
30°F-70°F for heating) the EXM controller automatically
adjusts the control AT to account for the abnormal entering
water temperatures, maintaining an appropriate flow rate for
proper unit operation. When entering water temperatures
are abnormally low for cooling, or abnormally high for
heating, the EXM controller will maintain suction and
discharge pressures within the normal operating envelope of
the compressor which will allow the unit to operate properly
under those conditions. The internal expansion tank helps

to maintain constant loop pressure despite the natural
expansion and contraction of the loop as the seasons and
loop temperatures vary to help avoid flat loop callbacks.

PRE-INSTALLATION

Prior to installation, locate and mark all existing underground
utilities, piping, etc. Install loops for new construction before
sidewalks, patios, driveways, and other construction has
begun. During construction, accurately mark all ground loop
piping on the plot plan as an aid in avoiding potential future
damage to the installation.

PIPING INSTALLATION

The typical closed loop ground source system is shown in
Figures 6 and 11. All earth loop piping materials should be
limited to polyethylene fusion only for in-ground sections

Figure 12: Internal Flow Controller

of the loop and it is also recommended for inside piping.
Galvanized or steel fittings should not be used at any time
due to their tendency to corrode. All plastic to metal threaded
fittings should be avoided due to their potential to leak in
ground loop applications. Loop temperatures can range
between 25 and 110°F [-4 to 43°C]. Flow rates between
2.25 and 3 gpm per ton [2.41 to 3.23 I/m per kW] of cooling
capacity is recommended in these applications.

Test individual horizontal loop circuits before backfilling.
Test vertical U-bends and pond loop assemblies prior to
installation. Pressures of at least 100 psi [689 kPa] should
be used when testing the ground loop. Do not exceed the
pipe pressure rating. Test entire ground loop when all loops
are assembled.

Never exceed 100 psig pressure in a Trilogy unit.

Exceeding 100 psig in a Trilogy unit will damage the

internal pressure sensor. If pressure greater than 100 psig
are desired for loop/piping testing the Trilogy unit must be
isolated from that pressure by manual shut-off valves during
pressure testing.

The following section will help to guide you through flushing
a unit with internal flow control.

A NOTICE! A

NOTICE! If installing MULTIPLE vFlow® Internal Variable
Speed Flow Controller units (in parallel) on one loop,
please refer to section ‘Multiple Unit Piping and Flushing’
(later in this document).

climatemaster.com
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Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

Revision Date: May 22, 2024

Closed Loop Heat Pump Applications with Internal Flow Controller

Figure 13a: High Head Variable Pump with Check Valve
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Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

Once piping is completed between the unit and the ground
loop, final purging and charging of the loop is needed.

A flush cart (at least a 1.5 hp [1.1kW] pump) is needed to
achieve adequate flow velocity in the loop to purge air and
dirt particles from the loop itself. Antifreeze solution is used
in most areas to prevent freezing. Antifreeze should be used
where piping passes through an area that may drop below
freezing or any time the LWT of the unit may drop below
40°F. All air and debris must be removed from the earth loop
piping system before operation. Flush the loop with a high
volume of water at a high velocity (2 fps [0.6 m/s] in all
piping) using a filter or flush bag in the loop return line of the
flush cart to eliminate debris from the loop system. Filtration
of at least 100 microns should be used during the flushing
process to ensure any debris that might clog/damage the
heat exchanger or pump is removed. See Table 1 for flow
rate required to attain 2fps [0.6 m/s]. The steps below must
be followed for proper flushing.

Table 1: Minimum Flow Required to Achieve 2 ft/sec variety

PE Pipe Size Flow (GPM)
3/4" 4 [4.3 LIM per KW]
1" 6 [6.5 L/M per KW]
11/4" 10 [10.8 L/M per KW]
11/2" 13 [14.0 L/M per KW]
2" 21[22.6 L/IM per KW]

Units with internal variable speed pumps also include

a check valve internal to the pump. It is not possible to
flush backwards through this pump. Care must be taken
to connect the flush cart hoses so that the flush cart
discharge is connected to the “water in” flushing valve of
the heat pump.

LOOP FILL

Fill loop (valve position A, see Figure 15a) with water from a
garden hose through flush cart before using flush cart pump
to ensure an even fill and increase flushing speed. When
water consistently returns back to the flush reservoir, switch
to valve position B (figure 15b) to fill the unit.

Figure 14a: Typical Cleanable Flush
Cart Strainer (100 mesh [0.149 mm])

Revision Date: May 22, 2024

Flushing the Earth Loop

A WARNING! A

WARNING! Disconnect electrical power source to prevent
injury or death from electrical shock.

Figure 14b: Cam Fittings for Flush Cart Hoses

Attach to Flow
Controller Flush Port

Connect to Flush
Cart Hose (1 of 2)

Isolate expansion tank during the flushing procedure
using the ball valve. During dead heading of flush cart
pump, isolation will prevent compression of bladder in the
expansion tank and flush cart fluid level dropping below
available capacity.

NOTICE: A hydrostatic pressure test is required on ALL
piping, especially underground piping before final backfill
per IGSHPA and the pipe manufacturers recommendations.

A CAUTION! A

CAUTION! Never exceed a pressure of 100 psig in

a Trilogy unit. Pressure greater than 100 psig will
damage the unit pressure sensor causing the unit to
miscommunicate certain data points and may cause the
unit to nuisance fault.

Figure 15a: Valve Position A - Loop Fill/Flush

Loop

Flush Port

Front of Unit
Valve Position
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Flushing the Earth Loop

UNIT FILL

Unit fill valves should be switched to Position B to fill the
unit heat exchanger (see Figure 15b). The valves position
should be maintained until water is consistently returned
into the flush reservoir.

A CAUTION! A

CAUTION! Never exceed a pressure of 100 psig in

a Trilogy unit. Pressure greater than 100 psig will
damage the unit pressure sensor causing the unit to
miscommunicate certain data points and may cause the
unit to nuisance fault.

Figure 15b: Valve Position B - Unit Fill

Flush Cart

Flush Port

Front of Unit
Valve Position

LOOP FLUSH

Switch to valve Position A. The supply water may be shut off
and the flush cart turned on to begin flushing. Once the flush
reservoir is full, do not allow the water level in the flush cart
tank to drop below the pump inlet line or air can be pumped
back out to the earth loop. Try to maintain a fluid level in the
tank above the return tee so that air can not be continuously
mixed back into the fluid. Surges of 50 psi [345 kPa] can

be used to help purge air pockets by simply shutting off the
flush cart return valve going into the flush cart reservoir.
This process ‘dead heads’ the pump to 50 psi [345 kPa]. To
dead head the pump until maximum pumping pressure is
reached, open the valve back up and a pressure surge will
be sent through the loop to help purge air pockets from the
piping system. Notice the drop in fluid level in the flush cart
tank. If all air is purged from the system, the level will drop
only 3/8” in a 10” [25.4 cm] diameter PVC flush tank (about
a half gallon [1.9 liters]) since liquids are incompressible. If
the level drops more than this level, flushing should continue
since air is still being compressed in the loop fluid. Do this a
number of times.

NOTICE: Actual flushing time require will vary for each
installation due to piping length, configuration, and flush
cart pump capacity. 3/8” or less fluid level drop is the ONLY
indication that flushing is complete.

Move valves to position C. By switching both valves to this
position, water will flow through the loop and the unit heat
exchanger. Finally, the dead head test should be checked
again for an indication of air in the loop. Fluid level drop is
your only indication of air in the loop.

Figure 15c: Valve Position C - Full Flush

Add Antifreeze
Now if Needed

Flush Cart
Dead Head

Pump Test
for Air

Loop

Flush Port

k.
Front of Unit
Valve Position
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PRESSURIZE AND OPERATE

As shown in Figure 15d, close the flush cart return valve to
pressurize the loop to at least 50 psi [345 kPa], not to exceed
75 psi [517 kPa). Open the isolation valve to the expansion
tank and bleed air from the expansion tank piping using the
schraeder valve located in front of the expansion tank. This
will allow loop pressure to compress the expansion tank
bladder, thus charging the expansion tank with liquid. After
pressurizing, close the flush cart supply valve to isolate the
flush cart. Move the Flow Controller valves to Position D.

Loop static pressure will fluctuate with the seasons and
pressures will be higher in the winter months than during
the cooling season. This fluctuation is normal and should
be considered when charging the system initially. Unhook
the flush cart from the Internal Flow Controller. Install Flow
Controller caps to ensure that any condensation/leakage
remains contained within the Flow Controller package.

If the loop pressure is between 50 and 75 psi [345 to 517
kPa] upon completion of flushing, pressures should be
sufficient for all seasons.

NOTICE: It is recommended to run the unit in the heating,
then cooling mode for 15-20 minutes each to ‘temper’ the
fluid temperature and prepare it for pressurization. This
procedure helps prevent the periodic “flat” loop condition
of no pressure.

Figure 15d: Valve Position D - Pressurize and Operation

2
Close to isolate
Internal Flow Controller

3
Close Internal
Flow Controller
Valves for
Operation Mode

Flush Cart

|
Dead Head
Pump to
Pressurize
to 50 PSI Loop

Flush Port

Front of Unit
Valve Position
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Multiple Unit Piping and Flushing

Often projects require more than one heat pump. Where
possible, it makes sense for multiple units to share a common
ground loop. Common ground loops for multiple units bring
new challenges including the need to avoid backward flow
through inactive units, increased pumping requirements,

and more complex flushing needs. Below are guidelines for
multiple unit piping and flushing on a common loop.

Units equipped with an internal flow controller (vFlow®)
include an internal variable speed circulator controlled by
the EXM microprocessor, internal 3-way flushing valves and
an internal bladder type expansion tank. The internal pump
includes an internal check valve. The pump curves for the
internal circulator are shown in Figures 13a and 13b. The
internal expansion tank will operate as a pressure battery
for the geothermal system. It will absorb fluid from the loop
when loop pressure rises and inject fluid into the loop when
loop pressure falls. In this way the expansion tank will help to
maintain a more constant loop pressure and avoid flat loops
due to seasonal pressure changes in the loop.

When using the internal variable speed pump as the loop
pump in multiple unit installations, it is important to ensure
that the variable speed pump can provide adequate flow
through the heat pump against the loop head when all units
are operating.

It may be possible to flush a multiple unit system through
the unit’s flushing valves. Flushing pressure drop of the
valve may be calculated to determine if it is acceptable.
Engineering data for the 3-way flushing valves can be found
in Table 2.

Table 2: Internal 3-Way Flushing Valve Data

Model Inlet Flushing Valve Outlet Flushing Valve
VE*0930 3/4" FPT 3/4” MPT
VE*1860 3/4” FPT 1" MPT

Valve Size Straight Fl?w 90° !:Iow
(Normal Operation) Cv (Flushing) Cv
Y 25 10.3
17 58 14.5

A CAUTION! A

CAUTION! Never exceed a pressure of 100 psig or a flow
rate of 30 gpm in a Trilogy unit. Pressure greater than 100
psig or flow rates greater than 30 gpm will damage the unit
sensors causing the unit to miscommunicate certain data
points and may cause the unit to nuisance fault.

For example, if a system includes two VE0930 units and four
%4 loop circuits we can calculate the flushing pressure drop
as follows. From Table 1 we know that it will take 4 gpm to
flush each %4” circuit. If there is no provision to isolate the
circuits for flushing, we will have to flush with a minimum

of 4 circuits x 4 gpm/circuit = 16 gpm total. A check of other
piping sizes used must be done to ensure that 16 gpm total
flow will flush all piping.

Pressure drop through the flushing valve can be calculated
using the following formula.

AP = (GPM/Cv)? where,

AP = pressure drop in psi through the valve while flushing
GPM = flushing flow in gallons per minute
Cv = valve Cv in flushing mode

We know from Table 2 that the Cv for the flushing valve in a
VE0930 is 10.3 in the flushing mode (90° flow). Therefore,
AP = (GPM/Cv)? = (16/10.3)? = 2.4 psi per valve (there are
two flushing valves). So long as the flushing pump is able
to provide 16 gpm at the flushing pressure drop of the loop
plus the 2.4 x 2 valves = 4.8 psi (11 ft of hd) of the flushing
valves, the internal flushing valves may be used. If the
flushing pump is not able to overcome the pressure drop

of the internal flushing valves, then larger external flushing
valves must be used.

UNIT CONFIGURATION

Multiple vFlow® units with internal variable-speed flow
controller and check valve, piped in parallel sharing a
common loop MUST be properly configured. The unit
configuration settings can be configured either through the
myUplink Pro app or Service Tool. In the Loop Configuration
menu ensure the unit is set for “Parallel”. This will configure
the unit to utilize special control logic for parallel units on a
common ground loop.

Geothermal Heating and Cooling
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Multiple Unit Piping and Flushing (Cont.)

MULTIPLE UNITS WITH INTERNAL FLOW CONTROLLERS
The simplest multiple unit system is one with two (or more)
units utilizing Internal Flow Controllers with no external
pumps or flushing valves. In this case the units are piped

in parallel and use the internal flushing valves to flush the
system. The variable speed pump includes an internal check
valve to prevent back (short circuiting) flow through the units.

In this case, flush the loop through the internal flushing
valves in the unit farthest from the loop first. Once the loop is
flushed, change the internal flushing valves to flush the heat
pump and loop together. Next, move the flushing cart to the
next closest unit to the loop.

Again, flush the loop through the internal flushing valves.
This is important as there may be air/debris in the lines from
this unit to the common piping. Once flushing begins the air
will be move into the loop and will need to be flushed out.
After the loop is flushed through the second unit, change the
flushing valves to flush the second unit and the loop. This
process should be repeated for additional units working from
the farthest from the loop to the closest to the loop.

This type of application can generally be employed for
systems to 12 tons depending on loop design. However,

it is important perform appropriate calculations to confirm
that the variable speed pump can provide adequate flow
through all heat pumps against the loop head when all units
are operating.

Figure 16a: Multiple Units with Internal Flow Controllers
Size for Heat Pump

MULTIPLE UNITS WITH INTERNAL FLOW CONTROLLERS
AND EXTERNAL FLUSHING VALVES

When the number of units or flushing requirements reaches
a point where it is no longer feasible to flush through the
internal valves (generally systems of more than 12 tons
depending on loop design), external flushing valves should
be installed. In this case, three-way flushing valves should
be used or additional isolation valves must be installed to be
able to isolate the loop during flushing.

First, flush the ground loop. The installer should close the
indoor loop shut-off valve (or the internal flushing valves in
all units) and open the ground loop shut-off valve to prevent
flow through the indoor loop while flushing the ground loop.

Once the ground loop is flushed, close the ground loop shut-
off valve and open the indoor loop valve(s) to flush the units
and indoor piping. Remember that there is an internal check
valve in the variable speed pump and that backward flow the
unit is not possible.

Size for ‘A’ + ‘B’ Flow

‘A’ Flow
( ) Ql (/L) (, To Ground
¥/ - —{ Loop
Heat Pump Heat Pump
A B
___p— Size for Heat Pump
‘B’ Flow
Water Out O Water Out O
Water In O Water In O
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Multiple Unit Piping and Flushing (Cont.)

Figure 16b: Multiple Units with Internal Flow Controllers and External Flushing Valves

Size for Heat P Ground Loop
“ ‘3;_ F(Tgw o Size for ‘A’ + ‘B’ Flow Size for ‘A’ + ‘B + ‘C’ Flow Shut-Off Valve
’L ’L (¢ ’L q}‘ To Ground
L M L] \>_r\ L Loop
; ’ o
Flush”~  Indoor Loop
Heat Pump Heat Pump Heat Pump Valve  Shut-Off Valve
A B C
|| Size for | Size for
_>— Heat Pump [ D— Heat Pump
‘B’ Flow C’ Flow
water Out Q—— water Out Q—— water Out Q——
Water In C Water In C Water In C
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Ground Loop Heat Pump Applications

ANTIFREEZE SELECTION - GENERAL

In areas where minimum entering loop temperatures drop
below 40°F [4.4°C] or where piping will be routed through
areas subject to freezing, antifreeze is needed. Alcohols and
glycols are commonly used as antifreeze solutions. Your local
representative should be consulted for the antifreeze best
suited to your area. Freeze protection should be maintained
to 15°F [8.5°C] below the lowest expected entering loop
temperature.

Initially calculate the total volume of fluid in the piping
system using Table 3. Then use the percentage by volume
shown in Table 4 for the amount of antifreeze. Antifreeze
concentration should be checked from a well mixed sample
using a hydrometer to measure specific gravity.

Table 3: Fluid Volume

Fluid Volume (gal [liters] per 100’ [30 meters] Pipe)
Pipe Size Volume (gal) [liters]
17 4.1[15.3]
Copper 1.25” 6.4 [23.8]
25" 9.2 [34.3]
3/4” IPS SDR11 2.8[10.4]
1”iPS SDR11 4.5[16.7]
Polyethylene 1.25” IPS SDR11 8.0 [29.8]
1.5” IPS SDR11 10.9 [40.7]
2" IPS SDR11 18.0 [67.0]
Unit Heat Exchanger Typical 1.0[3.8]
Flush Cart Tank [25.140(:n? f 9X1?Itc:”tall] 10137.9]

A WARNING! A .

WARNING! Always dilute alcohols with water (at least 50%
solution) before using. Alcohol fumes are flammable and
can cause serious injury or death if not handled properly.

When handling methanol (or any alcohol), always wear
eye protection and rubber gloves as alcohols are easily
absorbed through the skin.

Table 4: Antifreeze Percentages by Volume

Minimum Temperature
Type for Low Temperature Protection
P 10°F 15°F 20°F 25°F
[-12.2°C] [-9.4°C] [-6.7°C] [-3.9°C]
Methanol 21% 17% 13% 8%
Propylene Glycol 29% 24% 18% 12%
Ethanol* 23% 20% 16% 1%

* Must not be denatured with any petroleum based product

Contact your ClimateMaster distributor if you have any
questions as to antifreeze selection.

A WARNING! A

WARNING! Always use properly marked vehicles (D.O.T.
placards), and clean/suitable/properly identified containers
for handling flammable antifreeze mixtures. Post and
advise those on the jobsite of chemical use and potential
dangers of handling and storage.

NOTICE: DO NOT use automotive windshield washer fluid as
antifreeze. Washer fluid contains chemicals that will cause
foaming.

A CAUTION! A

CAUTION! Always obtain MSDS safety sheets for all
chemicals used in ground loop applications including
chemicals used as antifreeze.

ANTIFREEZE CHARGING

It is highly recommended to utilize premixed antifreeze fluid
where possible to alleviate many installation problems and
extra labor.

The following procedure is based upon pure antifreeze and

can be implemented during the Full Flush procedure with

three way valves in the Figure 15c - Valve Position C. If a

premixed mixture of 15°F [-9.4°C] freeze protection is used,

the system can be filled and flushed with the premix directly
to prevent handling pure antifreeze during the installation.

Flush loop until all air has been purged from system

and pressurize to check for leaks before adding

any antifreeze.

2. Run discharge line to a drain and hook up antifreeze
drum to suction side of pump (if not adding below water
level through approved container). Drain flush cart
reservoir down to pump suction inlet so reservoir can
accept the volume of antifreeze to be added.

3. Calculate the amount of antifreeze required by first
calculating the total fluid volume of the loop from Table
3. Then calculate the amount of antifreeze needed using
Table 4 for the appropriate freeze protection level. Many
southern applications require freeze protection because
of exposed piping to ambient conditions.

4. Isolate unit and prepare to flush only through loop (see
Figure 15a). Start flush cart, and gradually introduce the
required amount of liquid to the flush cart tank (always
introduce alcohols under water or use suction of pump
to draw in directly to prevent fuming) until attaining the
proper antifreeze protection. The rise in flush reservoir
level indicates amount of antifreeze added (some carts
are marked with measurements in gallons or liters). A
ten inch [25.4 cm] diameter cylinder, 3 foot [91.4 cm]
tall holds approximately 8 gallons [30.3 liters] of fluid
plus the hoses (approx. 2 gallons, [7.6 liters], which
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Ground Loop Heat Pump Applications. Cont'd.

equals about 10 gallons [37.9 liters] total. If more than LOW WATER TEMPERATURE CUTOUT SETTING -
one tankful is required, the tank should be drained When antifreeze is used in the ground loop heat exchanger,
immediately by opening the waste valve of the flush the unit configurations settings should be changed either
cart noting the color of the discharge fluid. Adding food through the myUplink Pro App or Service Tool. In the Options
coloring to the antifreeze can help indicate where the Configuration menu select “Yes” for systems with anti-freeze
antifreeze is in the circuit and prevents the dumping of (10°F evaporator temperature), or “No” for system with
antifreeze out the waste port. Repeat if necessary. antifreeze (30°F evaporator temperature).
5. Be careful when handling methanol (or any alcohol).
Always wear eye protection and rubber gloves. The Chart 1a: Methanol Specific Gravity
fumes are flammable, and care should be taken with all 1.000
flammable liquids. Open flush valves to flush through 0.995 /
both the unit and the loop and flush until fluid is 2 0.990
homogenous and mixed. It is recommended to run the E 0.985 /
unit in the heating and cooling mode for 15-20 minutes o - /
each to ‘temper’ the fluid temperature and prepare it -E 0-980 /’
for pressurization. Devoting this time to clean up can be g 0975 //
useful. This procedure helps prevent the periodic “flat” (.% 0.970 y
loop condition. 0.965 —1——3
6. Close the flush cart return valve; and immediately 0-96950:,QF SoF 20T 0T o or 07 o7 o mor
thereafter, close the flush cart supply valve, leaving a HEEC o I o BYC 127 e M e 1OC

positive pressure in the loop of approximately 50 psi
[345 kPa]. This is a good time to pressure check the
system as well. Check the freeze protection of the fluid
with the proper hydrometer to ensure that the correct Chart 1b: Propylene Glycol Specific Gravity

Low Temperature Protection

amount of antifreeze has been added to the system. 1.07
The hydrometer can be dropped into the flush reservoir 1.06 \‘
and the reading compared to Chart 1a for Methanol, =
1b for Propylene Glycol, and 1c for Ethanol to indicate § 1.05 N
the level of freeze protection. Do not antifreeze more O 1.04 \\
than a +10°F [-12.2°C] freeze point. Specific gravity fz’ 1.03 N
hydrometers are available in the residential price list. 3
. . . o 1.02
Repeat after reopening and flushing for a minute (%)
to ensure good second sample of fluid. Inadequate 1.01 \
antifreeze protection can cause nuisance low 1.00
temperature lockouts during cold weather. 3P0 SuAT mac ¥ W 422G ATE ANE A4
A WARNING' A Low Temperature Protection
WARNING! Always dilute alcohols with water (at least 50% Chart 1c: Ethanol Specific Gravity
solution) before using. Alcohol fumes are flammable and 1.000 /
can cause serious injury or death if not handled properly. _ oo /
When handling methanol (or any alcohol), always wear g 0.980
eye protection and rubber gloves as alcohols are easily g
absorbed through the skin. E 0.985
" 0.980 7’/
7. Close the flush cart return valve; immediately 0675
thereafter, close the flush cart supply valve, shut off 5°F  O°F  5°F 10°F 15 20°F 25 30°F 35°F
the flush cart leaving a positive pressure in the loop 206C ATHC 500 122C 94C BTC BEC 11T AT
of approximately 50-75 psi [345-517 kPa]. Refer to Low Temperature Protection

Figure 15d for more details.
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Water Quality Requirements

WATER QUALITY REQUIREMENTS
Clean water is essential to the performance and life span of water source heat pumps. Contaminants, chemicals, and minerals

all have the potential to cause damage to the water heat exchanger if not treated properly. All closed water loop systems
should undergo water quality testing and be maintained to the water quality standards listed in this table.

WATER QUALITY REQUIREMENTS
For Closed-Loop and Open-Loop Systems
Heat Exchanger Type
CIo.sed Lo?p Open Loop, Tower, Ground Source Well
Recirculating
All Heat Exchanger| COAXIAL HX Copper COAXIAL HX Brazed Plate HX
Description Symbol Units Types Tube in Tube Cupronickel 316 SS
pH - Chilled Water <85°F 7.0t09.0 7.0t09.0 7.0t09.0 7.0t09.0
= |pH - Heated Water >85°F 8.0t0 10.0 8.0t0 10.0 8.0to0 10.0 8.0t0 10.0
€ |Alkalinity (HCO3') [ppm - CaCO; equiv. 50 to 500 50 to 500 50 to 500 50 to 500
% Calcium (Ca) ppm <100 <100 <100 <100
Eo Magnesium (Mg)  |ppm <100 <100 <100 <100
= [|Total Hardness (CaCO3) |ppm - CaCO3 equiv. 30 to 150 150 to 450 150 to 450 150 to 450
a Langelier Saturation Index [LSI -0.5to +0.5 -0.5to +0.5 -0.5to +0.5 -0.5to +0.5
Ryznar Stability Index RSI 6.5 t0 8.0 6.5 to0 8.0 6.5 to 8.0 6.5 t0 8.0
Total Dissolved Solids (TDS) ppm - CaCO; equiv. <1000 <1000 <1000 <1500
Sulfate (5042’) ppm <200 <200 <200 <200
Nitrate (NO3) |ppm <100 <100 <100 <100
,é Chlorine (free) (Cl) ppm <0.5 <0.5 <0.5 <0.5
§ Chloride (water < 80°F) () ppm <20 <20 <150 <150
g Chloride (water > 120°F) ppm <20 <20 <125 <125
s Hydrogen Sulfide* (H,S) ppb <0.5 <0.5 <0.5 <0.5
'g Carbon Dioxide (CO,) ppm 0 <50 10to 50 10 to 50
g Iron Oxide (Fe) ppm <1.0 <1.0 <1.0 <0.2
Manganese (Mn) ppm <04 <0.4 <0.4 <0.4
Ammonia (NH;) ppm <0.05 <0.1 <0.1 <0.1
Chloramine (NH,CL) |ppm 0 0 0 0
& = |lron Bacteria cells/mL 0 0 0 0
g 'E’D Slime Forming Bacteria cells/mL 0 0 0 0
§ .73 Sulfate reducing bacteria cells/mL 0 0 0 0
Y- @ |Suspended Solids? (TSS) ppm <10 <10 <10 <10
Earth Ground Resistance* Ohms 0 Consult NEC & local electrical codes for grounding requirements
v g Electrolysis Voltage® mV <300 Measure voltage internal water loop to HP ground
£ 2|Leakage Current® mA <15 Measure current in water loop pipe
£ x
uij ; Building Primary Electrical Ground to unit, must meet local diameter and penetration length requirements
Do not connect heat pump to steel pipe unless dissimilar materials are separated by using Di-electric unions. Galvanic corrosion of heat
pump water pipe will occur.
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Water Quality Requirements

1. The ClimateMaster Water Quality Table provides
water quality requirements for coaxial & brazed plate
heat exchangers.

2. The water must be evaluated by an independent testing
facility comparing site samples against this Table. When
water properties are outside of these parameters, the
water must either be treated by a professional water
treatment specialist to bring the water quality within
the boundaries of this specification, or an external
secondary heat exchanger must be used to isolate the
heat pump water system from the unsuitable water.
Failure to do so will void the warranty of the heat pump
system and will limit liability for damage caused by leaks
or system failure.

3. Regular sampling, testing and treatment of the water
is necessary to assure that the water quality remains
within acceptable levels thereby allowing the heat pump
to operate at optimum levels.

4. If closed-loop systems are turned off for extended
periods, water samples must be tested prior to operating
the system.

5.  For optimal performance, it is recommended that the
closed-loop piping systems are initially filled with de-

Hydrogen Sulfide has an odor of rotten eggs. If one
detects this smell, a test for H2S must be performed. If
H2S is detected above the limit indicated, remediation is
necessary (Consult with your Water Testing/Treatment
Professional) or a secondary heat exchanger is required
using appropriate materials as recommended by the
heat exchanger supplier.

Suspended solids and particulates must be filtered to
prevent fouling and failure of heat exchangers. Strainers
or particulate filters must be installed to provide a
maximum particle size of 600 micron (0.60 mm, 0.023
in.) using a 20 to 30 mesh screen size. When a loop is
installed in areas with fine material such as sand or clay,
further filtration is required to a maximum of 100 micron.
Refer to the Strainer / Filter Sizing Chart to capture the
particle sizes encountered on the site.

An electrical grounding system using a dedicated
ground rod meeting NEC and Local Electrical codes must
be installed. Building Ground must not be connected the
WSHP piping system or other plumbing pipes.

Refer to IOM for instructions on measuring resistance
and leakage currents within water loops.

ionized water.
Well water with chemistry outside of these boundaries,
and salt water or brackish water requires an external

Do not use PVC pipe for water loop (compressor POE
oil and glycols damage PVC) use of HDPE pipe is
recommended.

secondary heat exchanger. Surface/Pond water should
not be used.

7. If water temperature is expected to fall below 40°F,
antifreeze is required. Refer to the heat pump IOM for
the correct solution ratios to prevent freezing.

Strainer / Filter Sizing
e S Particle Size
Microns MM Inch
20 840 0.840 0.0340
30 533 0.533 0.0210
60 250 0.250 0.0100
100 149 0.149 0.0060
150 100 0.100 0.0040
200 74 0.074 0.0029

ppm = parts per million
ppb = parts per billion
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Measuring Earth Ground Resistance

Building Well Casing
Ground Rod

OHM meter

Measure the earth ground bond using an Ohm meter between the building's ground rod and the steel well casing.

The resistance measured should be zero Ohms. The NEC allows a resistance to ground up to 20 Ohms. Any
resistance above zero, indicates a poor earth ground which may be the result of a hot neutral line or that
conductive water is present. Both of these may lead to electrolysis and corrosion of the heat pump piping. A check
for both should be performed and resolved.

Note if the well casing is plastic, a conductive path can be achieved by inserting a #6 AWG bare copper wire into the
well water. Remove the temporary conductor when finished.

Measuring Electrolysis Voltage and Current

!

Heat Pump d

Volt Meter

Wire Electrode inserted into port for
Voltage measurement

Pete's Port

Water-in

Water-out

d

Amp Sensor to VOM for Current

Measure the electrolysis voltage using a volt meter between the heat pump ground and a #14 AWG solid copper
wire electrode inserted into the water using a Pete’s style access port.

The HP must be operating and the water stream flowing.

The voltage measured should be less than 300mV (0.300 V). If higher than 500mV electrolysis will occure and
corrosion will result.

If voltage is measured, the cause is a high resistance earth ground or current on the neutral conductor. Remedial
measures should be performed.

Measure the current flowing through the piping system by using an amp clamp probe on the water-in line. The HP
must be operating and the water stream flowing.

There should be zero amps measured. If current is present, there is leakage current to the plumbing system and it
must be rectified to prevent pipe corrosion.

climatemaster.com



Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

Revision Date: May 22, 2024

Electrical — Line Voltage

A WARNING! A

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

A CAUTION! A

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

Table 7: Tranquility® (VE) Series ECM with Internal Flow
Controller Electrical Data

Total | Min
Unit | Circ
FLA | Amp

Compressor| Ext | Fan

Loop | Motor
RLA | LRA | FLA | FLA

144 | 39 | 253 30.3 50

144 | 69 |403|483| 80

Min/Max Voltage of 197/254
All fuses Class RK-5

VE Rated
Model Voltage

0930 |208/230/60/1

1860 | 208/230/60/1

Rated Voltage of 208/230/60/1
HACR circuit breaker in USA only

A WARNING! A

WARNING! Disconnect electrical power source to prevent
injury or death from electrical shock. The capacitors

on the inverter board store electrical energy. They will
remain charged long after power has been disconnected.
Extreme care should be used when working around these
capacitors.

20.0
32.0

20.0
32.0

ELECTRICAL - LINE VOLTAGE

All field installed wiring, including electrical ground, must
comply with the National Electrical Code as well as all
applicable local codes. Refer to the unit electrical data for
fuse sizes. Consult wiring diagram for field connections that
must be made by the installing (or electrical) contractor.

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

GENERAL LINE VOLTAGE WIRING

Be sure the available power is the same voltage and phase
shown on the unit serial plate. Line and low voltage wiring
must be done in accordance with local codes or the National
Electric Code, whichever is applicable.

POWER CONNECTION

Line voltage connection is made by connecting the incoming
line voltage wires to the terminal block as shown in Figure
19. Consult Table 7 for correct fuse size. Note: always refer
to the unit dataplate for unit electrical data.

208 VOLT OPERATION

All residential 208-230 Volt units are factory wired for 230
Volt operation. The transformer may be switched to the
208V tap as illustrated on the wiring diagram by switching
the orange wire from the contactor terminal to the 208v
transformer tap.

Figure 19: Trilogy Single Phase Line Voltage
(Trilogy 0930 Inverter shown)

Unit Power Supply
(see electrical table 7 for minimum circuit
amps and maximum breaker size)

Geothermal Heating and Cooling



ACCESSORY CONNECTIONS

Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

Revision Date: May 22, 2024

Electrical — Low Voltage Wiring

The EXM controller includes accessory relays. Each relay
includes a normally open (NO) and a normally closed (NC)
contact. Accessory relays may be configured to operate as

shown in Table 8.

Figure 20: EXM Layout and Connections

Electric Heat

Accessory Relay
Connections

Connection
AAAA O
JEtEng

[AJAJATA]

Sl

RS
Acct
Relay

Thermostat
and WXM—*
Connection

TEST
i ° i
T2
C [Pl Test Button To Speed Up A
SAT| ) LP OUT
SATI Time Delays c
PI3 PI2 PIl P8 Hb\/POIET
OERER 5| 6 |l § ; §8° S ’SZZ AW TN
O NVVVVVVVVY yvvw o VVVVVVVV VVVVV o
Table 8: Accessory Relay Configuration
S1DIP | Accessory
Switch Relay 2l 2
S1-1 N/A Modbus Master Modbus Slave
S$1-2 N/A Diagnostics Master Diagnostics Slave

S$1-3 ACC1 (K3) | Tracks Compressor

Tracks Blower

S1-4 ACC2 (K4) | Tracks Compressor

Tracks Blower

$1-5 K7 Tracks Compressor

Tracks Blower

climatemaster.com

Jumpers Positioned
for ACC1 and ACC2
to be Dry Contacts

Jumpers Positioned
for ACC1 and ACC2 to
output 24 VAC
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Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

Revision Date: May 22, 2024

Electrical — Low Voltage Wiring

Figure 21a: Control Board for Units with Mitsubishi
Inverter and Mitsubishi Interface Module (MIM)

Low Voltage Field Wiring

Figure 21b: Control Board for Units with Carel Inverter and
Carel Interface Module (CIM)

Geothermal Heating and Cooling



Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

THERMOSTAT INSTALLATION

The Trilogy unit is designed to be utilized with the iGate® 2
Communicating (AWC) Thermostat. Wire the thermostat
as shown in Figure 22 to the low voltage terminal strip on
the EXM control board. Refer to the iGate 2 Communicating
(AWC) Thermostat IOM (Part #: 97B0132N01) for more
detailed information.

Figure 22: iGate® 2 Communicating (AWC) Thermostat
Connection to EXM

Thermostat

f

¥

Revision Date: May 22, 2024

Electrical — Thermostat Wiring

Unit Control

R

H
=

=

Q'R'R'A'RIA'D)

® >
D000

H

Remote

)

p
N\

Sensor
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EXM Wiring Diagram

Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

Josuag dwa | 1odeA 1103 11 TADM
pbiT oI M
duing doo] paads 3iq
duwing 121 10F oadg dlqeiIEA
10SU3S MOLT XOLOA  SAA
wsouway L pa

RO TA;
? g N ) C/v:
" & 7

; 2 S J0suag aimssag
4 = = toyoede))
g gy N
= [F = 12
e = A
- 1/09/0§2-802 = 9
IR R Kaans vamog 1N
® ! ATNQ S¥OLINANOD
Qa0 350
2 310N 335
1 1
I I > >
1 1 sosuag amiisdua  pibi
1 | = sostag s ]
jogy ! ! e aummadu L aty Bl 1y
: S sadant
T meuns 1 ] i
1 ] LHM
A sonod |
1 8
1 I 7dWd 3LON
1 1
1 1 e
F— il o le oo duaL o it
HLHANI R s alf] o et b
/ Sugoon-onye vorsusd stoonoold 2AHA
° ;! / B A Slioaneld ZA
aad / o - - A :
P L L | SNLVLS 17v4 i
5 1o : i
olelz [|=]= ool sadumd N
3EE |55 / %ﬁ Py h Haje A 10H dnsawod  MHQ
L [v}t-— sosuag duwa g wordN Jossoudtmo 1S0
Bl T [t 0suag Wy S
~ N 1lvis
= N
= , N
/ \
P \ ) \ 224
4 N N sz23 fzos
PR UL AN L 55838 |
R A \ e I
T 5 —\ \ [ INRR] \\ B P
AN G ~1" N S4A Sda s o E—n 1020
7 FE <]
<7 3LoN 335/ N - o ©ox O wyww wywy soﬂo o o [
- [Ty~ % ™17 - JP A A A B sy
W02 38 | i 23 o5 % C " IUMS NI
oz i s vy
| ) S ol SETN 9 310N 338 1109 prouajos o0
Aoz %0 | e o i
SNVAL N072/802 o I 5 10107 / ey O
| £ 3loN 338 ] . N smuos
T ST Ao N - S1oru0d ey o0
PromA0 Y
. [euondo *
IH3 310N 33S ooy sonds nnw. ([
i, JILVWIHIS ONI¥IM ¥0d PN 5>
. WY¥9VIQ J¥IM LVIH J1¥19313 1
ng amssorg w07 0Too
. ANVITIXNY L9V, OL ¥343,
vV .9V, o an me
o anssoig i o To
Py
asnd D
Jodug prvog jonuo) <
“xo onu0)) 0} =
SIS PUE §JOPUBIS PIe0q XXX FIA PUROID) AIEPUOIDS JOWLIOJSUEL] ) oy 6eso
28eijon Alddns yun ueyy sareass owndzy o fo
: 10 0} [enba Bunex 3Be[0A pue , | SSe[), 3 1SN FULLA 121G~ “JIun ay) 0] Sui [euondy — - —
B NOT HUn 0} J2JI UONELIOJU dUSOUTLIP pur [0NUed dumg 1a1eA 10H Padds AqeLIEA 10 "SINd 10} NOI 1EISOULIdY) 0} 12§03y “Umoys Sutim jersouayy dund yeay [eord L °g
“JNOT 11N 0] 13J31 UONEULIOJuI d1SOuSeIp pue [oxuoo dwng doo] paads AqeLIEA 104 “bdINd 1eatgl POYSIT 68111 “OATNO- Y0 ¥ 50 1SN JOESIE DI OIOIA 'y 0w o) oty —-—
110A MO “(401) SOA 01 UONAO IEMIJOS 372314-T)UY 90INOS Y} HINFLIUOD *SUONN[OS - § : o . o Fuunpy SFmlon U] oIy ===
LNOAYT Y08 JONLNOD AZATUA-LINY SUISh 1AL ALVAL 0] Uono0101d amyeibduan mol sopraoad 1177 ‘[ | PFPIOA 1N 3t 01 Burpuodsaiion 1noe] 351 “2ANIS9S SBEI[OA ST BULIA JOWIOJSUBL] *E i =
UL UO|[EISUI 1Y ILIOAD SALIIS DY Hnsuoo ‘suondo SuiSeys Keixne 10,4 *[H uafeainbo 0 S8 94 [[2Ys Suriim a5eios mof 17y 9Bl aur Ao
sou3 . o) - - 50p00 [200] pue AN YA A[dwiod 1snuw jrun oy 03 Sunim [y 7 e
Lon O] 01 12J01 UONBULIOJUE INSOUSEIP PUE JUSWISIIPE MOLJ JIE JOIOIN JOMOLE NI 104 “TNDH o oo oo 0101 JomO] pue tossaidiny \ 98m[0s Mo K103t
LNOAV1 X08 TO¥LNOD 'SALON aN3937
a,,| 7oNeszosss T | vz T ooz dNd SA W3 ‘WX3 1/09/052-802 ‘0981 3N .

31

climatemaster.com



32

Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

Revision Date: May 22, 2024

ECM Blower Control

ECM BLOWER CONFIGURATION

SPECIAL NOTE FOR AHRI TESTING

The ECM blower in the Trilogy unit is controlled by the EXM To achieve rated airflow for AHRI testing purposes, it is
microprocessor. The blower cfm will vary as the compressor necessary to change the CFM settings to rated airflow.
speed varies and as configured for operation by the installer.

The range of airflow available will be determined by the unit

model capacities selected for Minimum Heating Capacity,

Maximum Heating Capacity, Minimum Cooling Capacity, and

Maximum Cooling Capacity.

AIRFLOW CONFIGURATION

Range for the airflow settings will depend on model and capacity selection (in 25 cfm increments).

Configuration Setting

Description

Min Heating Airflow

Configures the unit airflow while operating at minimum capacity in the heating mode. The installer may wish
to select a higher cfm than the nominal cfm for this setting to ensure proper air movement during low-capacity
operation.

Max Heating Airflow

Configures the unit airflow while operating at maximum capacity in the heating mode. The installer may wish
to select a lower cfm than the nominal cfm for this setting to avoid air velocity noise from the ductwork during
maximum capacity operation.

Min Cooling Airflow

Configures the unit airflow while operating at minimum capacity in the cooling mode. The installer may wish
to select a higher cfm than the nominal 400 cfm/ton for this setting to ensure proper air movement during
low-capacity operation.

Max Cooling Airflow

Configures the unit airflow while operating at maximum capacity in the cooling mode. The installer may
wish to select a lower cfm than the nominal 400 cfm/ton for this setting to avoid air velocity noise from the
ductwork during maximum capacity operation.

Low Dehumidification Airflow

Configures the unit airflow while operating at minimum capacity in the dehumidification mode.

High Dehumidification Airflow

Configures the unit airflow while operating at maximum capacity in the dehumidification mode.

Emergency Heat Airflow

Configures the unit airflow during the emergency heat mode (if applicable).

Constant Fan Airflow

Configures the unit airflow while operating in the continuous fan mode.

Heat Off Delay

This setting determines whether (and how long) the blower will continue to operate after the compressor has
cycled off at the end of each heating cycle (0 seconds to 255 seconds, in 5 second increments).

Cool Off Delay

This setting determines whether (and how long) the blower will continue to operate after the compressor has
cycled off at the end of each cooling cycle (0 seconds to 255 seconds, in 5 second increments).

Geothermal Heating and Cooling




Table 9: Trilogy® (VE) Series ECM Blower Performance Data Table

Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

Revision Date: May 22, 2024

ECM Blower Performance Data

. . . Aux
Tty M5 et o | copsty | “5aind | oo | " [Pt | o
9,000 300 275 300
12,000 425 375 425
15,000 500 450 500
18,000 600 525 600
Default 1 000 700 600 700 350 850
24,000 775 675 775
27,000 875 750 875
30,000 950 800 950
9,000 225 225 200
12,000 275 275 225
st 15,000 325 325 300
o a n 18,000 425 425 375
0930 11551,0%55 12| Minimum =0 e S0 250 225 700
24,000 575 575 525
27,000 650 650 600
30,000 750 750 700
9,000 375 375 375
12,000 525 525 525
15,000 650 650 650
. 18,000 750 750 750
Maximum 21,000 850 850 850 1125 1125
24,000 975 975 975
27,000 1075 1075 1075
30,000 1125 1125 1125
18,000 600 525 600
24,000 775 675 775
30,000 975 825 975
36,000 1150 1000 1150
Default > 000 1325 1150 1325 700 1500
48,000 1525 1325 1525
54,000 1700 1475 1700
60,000 1875 1625 1875
18,000 425 425 375
24,000 575 575 525
30,000 725 725 675
1860 2205;3?03;5 1 Mini 36,000 875 875 800 425 1350
42000 MMM 42,000 | 1025 1025 950
48,000 1200 1200 1075
54,000 1350 1350 1225
60,000 1500 1500 1375
18,000 750 750 750
24,000 975 975 975
30,000 175 175 175
. 36,000 1400 1400 1400
Maximum = 500 1600 1600 1600 2250 2250
48,000 1825 1825 1825
54000 | 2025 2025 2025
60,000 | 2250 2250 2250

Airflow is controlled within 5% up to the Max ESP shown with wet coil

climatemaster.com
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System Configuration

CONFIGURING THE iGATE® 2 COMMUNICATING

(AWC) THERMOSTAT

The first step after installing the iGate® 2 Communicating
(AWC) Thermostat is to configure the settings for the various
devices that are being connected. This can be done through
the myUplink App or Service Tool. The various configuration
options are detailed below and in the iGate 2 Communicating
(AWC) Thermostat IOM (Part #: 97B0132N01).

CAPACITY CONFIGURATION
Range for the capacity settings will depend on model selection.

Configuration Setting

Description

Minimum Heating Capacity

Configures the minimum unit heating
capacity. When the space requires a
heating capacity below this setting the unit
will cycle off.

The Unit Configuration settings allow the installer to
configure the thermostat to the installed equipment.Unit
Configuration is only necessary when replacing a unit
controller. The Unit Configuration settings are programmed
at the factory when the unit is built.

Maximum Heating
Capacity

Configures the maximum unit heating
capacity. When the space requires a
heating capacity above this setting the unit
will call for auxiliary heat (if applicable).

Minimum Cooling Capacity

Configures the minimum unit cooling
capacity. When the space requires a
cooling capacity below this setting the unit
will cycle off.

Maximum Cooling

Configuration Setting

Description

Capacity

Configures the maximum operational unit

cooling cagacity.

Heat Pump Family

Select the family of heat pump.

Heat Pump Size

Select the unit model.

Blower Type

Select the blower type.

THRESHOLD CONFIGURATION
This section configures the temperature, time, and capacity thresholds associated with the heating, cooling, and hot water
(if applicable) equipment. You must configure the Equipment settings before setting the thresholds. Only the applicable

threshold settings will be displayed.

System Setting Description Range/Options Default
Configures the sensitivity of the thermostat to the space temperature. A
Compressor Anticipator lower setting wiII_cause thc_e unit_to respond more rapidly to changes in space 110 10 5
temperature. A higher setting will cause the unit to respond more slowly to
changes in space temperature.
Determines the point at which the space cooling demand outpaces the ability of
Cooling Hot Water the potable water heating mode to accept the heat of rejection from the cooling 70% to 100% 100%
Cut Out mode when both are active at the same time. At this setting and above the heat
of rejection from the cooling mode will be sent to the source (ground loop).
Heating Hot Water Potable water heating normally takes priority over space heating. This setting
c determines the point at which the space heating demand will take priority over 70% to 100% 90%
ut Out .
the potable water heating demand.
Configures the amount of space temperature droop allowed from the heating
Auxiliary Heat Dead-Band | setpoint at maximum unit capacity before allowing auxiliary heat for space 0.0°F to 5.0°F 1.0°F
heating.
This setting establishes the maximum acceptable space temperature rise
Cooling Hot Water during the cooling mode while the heat from the space is being rejected into
Cut Out Offset the potable hot water. If the space temperature rises more than this amount, 0.5°F to 1.5°F 0.5°F
the potable water heating mode will be terminated and the cooling mode will
reject the heat from the space to the source (ground loop).
This setting establishes the maximum acceptable space temperature drop
Heating Hot Water during the potable hot water mode before the unit switches to the space
heating mode. If the space temperature drops more than this amount, the 0.5°F to 1.5°F 1.0°F
Cut Out Offset . . . . .
potable water heating mode will be terminated and the space heating mode will
be activated.
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Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

Revision Date: May 22, 2024

System Configuration

LOOP CONFIGURATION
Configures the internal vFlow® device to the application. The vFlow device will adjust the flow to maintain the selected
temperature difference (Delta T) between the entering and leaving water for the active operating mode.

System Setting

Description

Range/Options

Default

Loop Configuration

Selects the type of internal flow device.

None,
Variable Speed Pump,
Modulating Valve

Variable Speed
Pump

Loop Option

Configures the application for the loop.

Single system (one
unit, one loop),
Parallel system

(multiple units, one

common loop, parallel
pumping)

Single system

Sets the source water flow rate for the heating mode. The variable speed pump
or motorized valve will adjust the source water flow to maintain the selected

Heating Delta T temperature difference between the entering and leaving source water during 50°F o 12.0°F 6.0°F
the heating mode.
Sets the source water flow rate for the cooling mode. The variable speed pump
Cooling Delta T or motorized vlalve will adjust the source vyater flow to_mamtam the selecte_d 9.0°F to 20.0°F 10.0°F
temperature difference between the entering and leaving source water during
the cooling mode.
OPTION CONFIGURATION
System Setting Description Range/Options Default
Compressor ASCD Configures the minimum amount of time the compressor will remain off . .
. 5 to 8 minutes 5 minutes
(Anti-Short Cycle Delay) | between cycles.
Over/U_nder Voltage Configure the over/under voltage detection. Enabled, Disabled Enabled
Detection
Source Antifreeze Configures the low temperature protection setting for the source water heat No - 30°F, o
- i o No - 30°F
(if applicable) exchanger. Yes - 10°F

Over/Under Voltage condition exists when the control voltage is outside the range of 18VAC to 31.5VAC.

climatemaster.com
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System Configuration

UNIT MANUAL OPERATION

Manual Operation mode allows the service technician to
manually command operation for operating mode, any of the
thermostat outputs, blower speed, as well as pump speed or
valve position to aid in troubleshooting. Available data will
depend on the unit/model installed.

Manual Setting Description Options

Field Test Mode Enabled, Disabled

Standby, Const Fan,
Cooling, Heating, Aux
Heat, EM Heat, Hot
Water, Cooling/HW

Selects the manual mode of

Operating Mode operation.

COMPRESSOR DIAGNOSTICS

ECM Target Configures the target airflow | Range will depend on
Airflow during manual operation. unit model

ECM Blower Displays current ECM motor _

Speed rpm.

Loop Pump 0% to 100%.
Speed Sets loop pump speed. Default - 41%
DHW Pump 0% to 100%.
Speed Sets DHW pump speed. Default - 0%
Compressor Current compressor speed in

Actual Speed rps (revolutions per second).

The ECM Airflow adjustment will not be present if the
connected communicating control is not configured for
Blower type = ECM.

The Pump Speed adjustment will not be present if the
connected communicating control is not configured for
Loop Configuration = Pump.

CLEAR FAULT HISTORY
Clear Fault history will clear all fault codes stored in the
thermostat as well as the fault history in any connected
communicating controls.

OPERATING INFORMATION

The Diagnostics data set allows the service technician to
view the real time status of all physical inputs, switches,
temperature sensor readings, as well as the operational status
of the heat pump from the myUplink mobile app and web
portal. Available data will depend on the unit/model installed.

Data Unit Description
Compressor
Current A | Current compressor amperage.
Compressor ’
DC Voltage V | Current DC bus voltage from the inverter.
Compr_essor F | Current temperature of the inverter heat sink.
Heat Sink
Compressor W Current power consumption of the
Input Power compressor.
Compressor A | Current amperage draw of the inverter.
Inverter Current
Compressor
Speed rps | Current compressor speed.
Unit Capacity % Current operatl_ng capacity as a percentage of
the max capacity.
BLOWER DIAGNOSTICS
Data Unit Description
ECM Blower W Instantaneous power consumption of the
Power blower.
ECM Blower
Speed rpm | Current blower speed.
E.CM Target cfm | Current blower target airflow.
Airflow
Entering Air F Current temperature of the air entering the
Temperature unit.
Leaving Air F | Current temperature of the air leaving the unit.
Temperature

LOOP DIAGNOSTICS

Data Unit Description

A1 Analog Vv Current voltage output at the configurable
Output analog output. (Applies to Tranquility.)
A2 Analog v Current voltage output at the configurable
Output analog output. (Applies to Tranquility.)
Entering Water F Current temperature of the water entering the
Temperature source heat exchanger.
Leaving Water F Current temperature of the water leaving the
Temperature source heat exchanger.
Loop Pump o .
Feedback % | Current feedback signal of the loop pump.
Loop Pump
Flow Rate gpm | Current source flow rate.
Loop Pump W Instantaneous power consumption of the loop
Power pump.
Loop Pump o
Speed % | Current speed of the loop pump.

. | Current pressure of the water as it leaves the
Water Pressure psi

source heat exchanger.
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System Configuration

REFRIGERANT DIAGNOSTICS MISCELLANEOUS DIAGNOSTICS
Data Unit Description Data Unit Description
A | e soorne. | | Soum el |V e coni) ooge
Temperature . | Cabinet Ambient F Ambient temperature in the unit's compressor
gxpanstlct)n va ve.t the refri n Temperature section.
Air Coil Vapor ~urrent temperature ot the refrigerant vapor Heat of Current calculation of heat of extraction
F | line between the heat/cool reversing valve } Btu/ : Lo .
Temperature . Extraction/ (heating) or heat of rejection (cooling) to/from
and the air coil. o hr ) h
Rejection the loop depending on mode of operation.
Compressor
Discharge psi | Current refrigerant discharge pressure.
Pressure HOT WATER DIAGNOSTICS (IF AVAILABLE)
Compressor - —
Discharge g | Current saturation temperature of the Data Unit Description
Saturation refrigerant discharge pressure. Control Voltage V| Hot water tank’s control voltage.
Temperature Element Rela
Compressor Status Y -- | Status of the hot water element relays.
Discharge F Current calculation of superheat temperature Hot Wat
Superheat at the discharge of the compressor. ot Water
Temperature/ Current temperature at the upper element of
Temperature F
Upper Tank the storage tank.
Compressor
) Current temperature of the compressor Temperature
Discharge F ; ;
discharge line. Lower Tank Current temperature at the lower element of
Temperature F
Temperature the storage tank.
Compressor .
Subcool E Current calculation of subcool temperature at
the liquid line of the compressor.
Temperature HOT WATER PUMP DIAGNOSTICS (IF AVAILABLE)
Compressor ilc t refri t sucti
Suction Pressure| P! urrentreirigerant suction pressure. Data Unit Description
Compressor Hot Water Pump
Suction F Current saturation temperature of the Speed % | Current speed of the DHW pump.
Saturation refrigerant suction pressure. Hot Water Pump | | Instantaneous power consumption of the
Temperature Power DHW pump.
Compressor Hot Water Flow DHW fi
Suction g | Current calculation of superheat at the suction Rate gpm ow rate.
Superheat to the compressor. Hot Water
Temperature Entering Water E Temperature of the potable hot water entering
Compressor T t the potable hot water heat exchanger.
Sucti g | Current temperature of the compressor eémperature
uction suction line. Hot Water Temperature of the potable hot water leaving
Temperature Leaving Water F | the potable hot water heat exchanger,
HW Coil Liquid E Current temperature of the refrigerant liquid Temperature returning to the iGate Smart Tank.
Temperature line leaving the potable water heat exchanger. E—
Water Coil Liauid Current temperature of the refrigerant liquid
Temn eratureq F | line between the source heat exchanger and DIP SWITCH SETTINGS
P the electronic expansion valve. System
Water Coil Vanor Current temperature of the refrigerant vapor Setting Description Range/Options | Default
P F | line between the heat/cool reversing valve - -
Temperature nd th rce heat exchanger. Dip switch Modbus Communications Modbus Master, -
e el SW1-1 ' Modbus Slave
Dip switch Diagnostic Communications Diagnostic Master, --
REFRIGERANT VALVE DIAGNOSTICS SW1-2 "| Diagnostic Slave
Dip switch | ACC K3 (ACC1) Compressor, _
Data Description SW1-3 Relay Tracks. Blower
RV1 Status (QE | Status of the RV1 (potable water heating) reversing Dip switch | ACC K4 (ACC2) Compressor, _
models only) valve. SW1-4 Relay Tracks. Blower
RV2 Status Status of the RV2 (heat/cool) reversing valve. Dip switch |\ ~~ k7 Tracks Compressor, -
- SW1-5 ) Blower
Water Coil EEV1 Status of the heating electronic expansion valve Di itch
Status 9 P ) S\lef_vél C Hot Water Heat Exchanger. Enable, Disable -
Water Coil EEV1 Current position of the heating electronic expansion
Position valve in steps. The unit control dip switch settings cannot be changed from
(0=fully closed, 1040 = fully open) the web, mobile, or thermostat display.
Air Coil EEV2
E t f th li lectroni i Ive.
if;i?s(gmy) Status of the cooling electronic expansion valve FAULT HISTORY
Air Coil EEV2 Current position of the cooling electronic expansion Fault_Hlstory stores and displays the five mos’F recent fault or
Position (QE valve in steps. warning codes for the connected communicating control.
models only) (0=fu_||y closed, 1040 = fully open)
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System Configuration

An alternative method to configure (and diagnose) the
Trilogy unit is ClimateMaster’s Trilogy PC Service Tool. This
tool is a must for troubleshooting Trilogy units.

CLIMATEMASTER

TRILOGY SERVICE TOOL

Bootloader

The service tool software installs on a PC/laptop. Connect
the PC to the EXM board in the Trilogy using the cables from
service tool kit ASVCTOOLO1.

¥y
O AAAA AAAA O
o—0 o~
PIZ =) BlolS|oP2
R S [Einy =29z

Connect PC tool N
cable here N

P22 EXM

Fault and
Status LEDs

Thermostat \
Connection "]

From the software you can:

1. Update the software on the EXM board using the
bootloader.

2. Configure, diagnose and manual operation of the Trilogy
from the service tool.

CONFIGURATION:
The service tool software includes three pages of
configuration data for your Trilogy and the following are
values that can be configured on these pages:
1. Equipment

a. Unit family, blower type, loop config
b. Loop delta T; single/parallel; Anti-freeze
c. Capacity: Min/Max Cool/Heat
d. Airflows
e. Serial # updates
f.  Aux. heat operating mode
2. Thresholds (limits)
Cooling-Dehumid cutout

b. Anticipator

. Compressor ASCD minutes

a
C

3. Service mode/ clear fault history
Enter service mode

Manual operation:

Operating mode

Target airflow

Loop pump speed

Clear Fault History

OO0 oTW

DIAGNOSTICS/REAL-TIME OPERATING DATA:
The service tool software includes configuration data for your
Trilogy and you can get all readings and calculated values in
REAL TIME from the EXM board. The following are values
that can be viewed on these pages:
1. Calculations
Discharge Superheat
Suction Superheat
Subcooling
HR/HE
Loop Pump Watts
Current % Capacity
ensor values
Space Temp
Space Humidity
Discharge Pressure
Discharge Temp
Suction Pressure
Suction Temp
Air Coil Lig Temp
Air Coil Vap Temp
Loop Water Coil Liq Temp
10. Loop Water Coil Vap Temp
11. Loop Entering Water Temp
12. Loop Leaving Water Temp
13. Loop GPM
14. Loop Pressure
15. Loop Pump Speed
16. Loop Pump Return
17. Fan CFM
18. Fan RPM
19. Fan Watts
20. Leaving Air temperature
21. Target Compressor Speed
22. Compressor Current
23. Inverter Current
24. Inverter DC Bus Volt
25. Inverter Sink Temp
26. Compressor Watts
27. Electronic Expansion Valvel Step
28. Reversing Valve?2 Status
29. Ambient Cabinet Temp
30. EXM Control Voltage
3. Dip switch status

CENOTBEWNRO OO0 T

FAULT CODES

The service tool software includes data for every fault code
and saves up to 5 fault codes. You can get all readings and
calculated values in AT TIME OF FAULT from the EXM board.
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Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

OPERATING LIMITS

Environment — Units are designed for indoor installation
only. Never install units in areas subject to freezing or where
humidity levels could cause cabinet condensation (such as
unconditioned spaces subject to 100% outside air).

Power Supply — Voltage utilization shall comply with unit
data plate.

Determination of operating limits is dependent primarily
upon three factors: 1) return air temperature. 2) water
temperature, and 3) ambient temperature. When any one
of these factors is at minimum or maximum levels, the other
two factors should be at normal levels to insure proper unit
operation. Extreme variations in temperature and humidity
and/or corrosive water or air will adversely affect unit
performance, reliability, and service life. Consult Table 10a

Revision Date: May 22, 2024

Operating and Commissioning Limits

COMMISSIONING LIMITS

Consult Table 10b for commissioning limits. Starting
conditions vary depending upon model and are based upon
the following notes:

NOTES:

1. Conditions in Table 10b are not normal or continuous
operating conditions. Minimum/maximum limits are
start-up conditions to bring the building space up to
occupancy temperatures. Units are not designed to
operate under these conditions on a regular basis.

2. Voltage utilization complies with AHRI Standard 110.

for operating limits.

Table 10a: Operating Limits

Table 10b: Commissioning Limits

Operating Limits = Unit = Commissioning Limits = Unit =
Cooling Heating Cooling Heating
Air Limits Air Limits
Min. Ambient Air, DB 45°F [7°C] 39°F [4°C] Min. Ambient Air, DB 45°F [7°C] 39°F [4°C]
Rated Ambient Air, DB 80.6°F [27°C] 68°F [20°C] Rated Ambient Air, DB 80.6°F [27°C] 68°F [20°C]
Max. Ambient Air, DB 130°F [54°C] 85°F [29°C] Max. Ambient Air, DB 130°F [54°C] 85°F [29°C]
Min. Entering Air, DB/WB 65/45°F [18/7°C] 50°F [10°C] Min. Entering Air, DB/WB 60°F [16°C] 40°F [4.5°C]
Rated Entering Air, DB/WB BFZ-%/?S%]F 68°F [20°C] Rated Entering Air, DB/WB Sggﬁg;g]': 68°F [20°C]
Max. Entering Air, DB/WB 100/75°F [38/24°C] 80°F [27°C] Max. Entering Air, DB/WB 110/83°F [43/28°C] 80°F [27°C]
Water Limits Water Limits
Min. Entering Water 20°F [-6.7°C] 20°F [-6.7°C] Min. Entering Water 20°F [-6.7°C] 20°F [-6.7°C]
Normal Entering Water 50-110°F [10-43°C] | 30-70°F [-1 to 21°C] Normal Entering Water 50-110°F [10-43°C] | 30-70°F [-1 to 21°C]
Max. Entering Water 120°F [49°C] 120°F [49°C] Max. Entering Water 120°F [49°C] 120°F [49°C]
1.5 to 3.0 gpm/ton 1.5 to 3.0 gpm/ton
Normal Water Flow [16 o 3.2 I/m per kW] Normal Water Flow [16 o 3.2 I/m per kW]
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Unit Start-Up and Operating Conditions

Unit and System Checkout
BEFORE POWERING SYSTEM, please check the following:

UNIT CHECKOUT

a
a

0o

o0 O O O

Shutoff valves: Insure that all isolation valves are open.
Line voltage and wiring: Verify that voltage is within

an acceptable range for the unit and wiring and fuses/
breakers are properly sized. Verify that low voltage
wiring is complete.

Unit control transformer: Insure that transformer has
the properly selected voltage tap. Residential 208-
230V units are factory wired for 230V operation unless
specified otherwise.

Loop/water piping is complete and purged of air. Water/
piping is clean.

Antifreeze has been added if necessary.

Entering water and air: Insure that entering water and
air temperatures are within operating limits of Tables 10a
and 10b.

Low water temperature cutout: Verify that low water
temperature cut-out is properly set.

Unit fan: Manually rotate fan to verify free rotation and
insure that blower wheel is secured to the motor shaft.
Be sure to remove any shipping supports if needed. DO
NOT oil motors upon start-up. Fan motors are pre-oiled
at the factory. Check unit fan CFM selection and compare
to design requirements.

Condensate line: Verify that condensate trap is installed
and pitched.

Unit air coil and filters: Insure that filter is clean and
accessible. Clean air coil of all manufacturing oils.

Unit controls: Verify that EXM field selection options are
properly configured. Low voltage wiring is complete.
Blower CFM and Water QT are properly configured.
Service/access panels are in place.

SYSTEM CHECKOUT

a

a

O 0O O O

System water temperature: Check water temperature
for proper range and also verify heating and cooling set
points for proper operation.

System pH: Check and adjust water pH if necessary to
maintain a level between 6 and 8.5. Proper pH promotes
system longevity (see Table 5).

System flushing: Verify that all air is purged from the
system. Air in the system can cause poor operation or
system corrosion. Water used in the system must be
potable quality initially and clean of dirt, piping slag,
and strong chemical cleaning agents. Some antifreeze
solutions may require distilled water.

Internal Flow Controller: Verify that it is purged of air
and in operating condition.

System controls: Verify that system controls function
and operate in the proper sequence.

Low water temperature cutout: Verify that low water
temperature setting is appropriate for the application.
Miscellaneous: Note any questionable aspects of

the installation.

A CAUTION! A

CAUTION! Verify that ALL water valves are open and
allow water flow prior to engaging the compressor.
Freezing of the heat exchanger or water lines can
permanently damage the heat pump.

A CAUTION! A

CAUTION! To avoid equipment damage, DO NOT

leave system filled in a building without heat during the
winter unless antifreeze is added to the water loop. Heat
exchangers never fully drain by themselves and will
freeze unless winterized with antifreeze.

Geothermal Heating and Cooling



Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

UNIT START-UP PROCEDURE

1.

2.

Ensure all valves are adjusted to their full open position.

Ensure line power to the heat pump is on.

Room temperature should be within the minimum-

maximum ranges of listed in the unit IOM. During start-

up checks, loop water temperature entering the heat

pump should be between 30°F [-1°C] and 95°F [35°C].

It is recommended that Trilogy units be first started in

the heating mode, when possible. This will allow liquid

refrigerant to flow through the filter-drier before entering

the EEV, allowing the filter-drier to catch any debris that

might be in the system before it reaches the EEV.

Place the unit in Manual Operation mode with the

myUplink Pro app or Service Tool.

While in the manual operation mode, turn on the blower

by setting the ECM Target Airflow to a nominal amount.

a. Verify the blower is running and that air is moving
appropriately through the duct system.

b. Verify that the loop pump is running.

c. Set the unit operating mode to Heating
NOTE: The compressor will not start if the blower
and pump are not operating at appropriate levels.

d. Check for vibration, noise, and water leaks

e. Check for warm air delivery at the supply air grilles
within a few minutes after the unit has begun to
operate and that the loop water temperature drop is
within normal range.

f  Allow unit to run 15 minutes so that it reaches a
semi-steady state.

NOTE: Allow three (3) minutes between tests for pressure

6.

to equalize before beginning cooling test.

Finally, set the unit to the Cooling Mode

a. Verify that the compressor is on and that the water
temperature rise (cooling mode) is within normal
range.

b. Check for cool air delivery at the supply air grilles
within a few minutes after the unit has begun to
operate.

c. Check the elevation and cleanliness of the
condensate lines. Dripping may be a sign of a
blocked line. Check that the condensate trap is filled
to provide a water seal.

Revision Date: May 22, 2024

Unit Start-Up Procedure

A WARNING! A

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

Table 11: Water Temperature Change Through
Heat Exchanger

Rise, Drop,
Water Flow, gpm (I/m) Cooling | Heating
OF OF
For Closed Loop: Ground Source or Closed 9-12 4.8

Loop Systems at 3 gpm per ton (3.9 I/m per kw)

For Open Loop: Ground Water Systems at 20-26 | 10-17

1.5 gpm per ton (2.0 I/m per kw)

7. If unit fails to operate properly, perform troubleshooting
analysis (see troubleshooting section in this manual).

If the check described fails to reveal the problem and
the unit still does not operate, contact a trained service
technician to insure proper diagnosis and repair of the
equipment.

8. When testing is complete, exit the Manual Operation
Menu and set thermostat to maintain desired comfort
level for normal operation.

9. BE CERTAIN TO FILL OUT AND RETURN ALL
WARRANTY REGISTRATION PAPERWORK.

NOTE: To obtain maximum performance, the air coil should
be cleaned before start-up. A 10% solution of dishwasher
detergent and water is recommended.
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Unit Operating Conditions

Table 12a: 0930 Pressure and Temperature

Table 12b: 1860 Pressure and Temperature

0930 Cooling 1860 Cooling
Entering q . q Entering . . n
waer”| oo | Secton, | Swer | sub | e Armel || o | St OIS super | s | war AP
oF PSIG PSIG GPM DB o PSIG PSIG DB

20 | 136-141 | 209-229 8-12 9-14 2.1-3.1 17-23 20 | 127-137 | 208-228 8-12 7-12 10.8-11.8 17-23

50 15 | 135-140 | 187-207 12-16 9-14 3.4-4.4 17-23 50 15 | 127-137 | 186-206 12-16 7-12 10.5-11.5 17-23

10 | 134-139 | 165-185 17-21 8-13 4.7-5.7 17-23 10 | 127-137 | 163-183 17-21 6-11 10.3-11.3 17-23

20 | 140-145 | 298-318 8-12 10-15 2.3-3.3 17-23 20 | 125-135 | 298-318 8-12 8-13 11.7-12.7 17-23

70 15 | 139-144 | 276-296 8-12 9-14 3.7-4.7 17-23 70 15 | 126-136 | 275-295 8-12 8-13 11.5-12.5 17-23

10 | 139-144 | 254-274 8-12 9-14 5.1-6.1 17-23 10 | 126-136 | 253-273 8-12 7-12 11.2-12.2 17-23

20 | 139-144 | 387-407 8-12 11-16 25-35 17-23 20 | 120-130 | 387-407 8-12 10-15 | 12.6-13.6 17-23

90 15 | 139-144 | 365-385 8-12 11-16 4.0-5.0 17-23 920 15 | 122-132 | 365-385 8-12 10-15 | 12.4-13.4 17-23

10 | 139-144 | 343-363 8-12 11-16 5.5-6.5 17-23 10 | 123-133 | 342-362 8-12 9-14 12.2-13.2 17-23

20 | 135-140 | 476-496 8-12 13-18 2.7-37 17-23 20 | 112-122 | 477-497 8-12 12-17 | 13.6-14.6 17-23

110 15 | 136-141 | 454-474 8-12 12-17 4.3-5.3 17-23 110 15 | 115-125 | 454-474 8-12 12-17 | 13.4-144 17-23

10 | 137-142 | 432-452 8-12 12-17 5.9-6.9 17-23 10 | 117-127 | 432-452 8-12 11-16 | 13.1-14.1 17-23

0930 Heating 1860 Heating

Ew:;lr:g Suction | Discharge SHpE Sub Water | Air Temp Ew::lr:g Suction | Discharge SURE Sub Water Ailf Temp
T DT | Pressure | Pressure CCEG cooling Flow Rise °F T DT | Pressure | Pressure TG cooling Flow Rise °F

oF PSIG PSIG GPM DB oF PSIG PSIG GPM DB

1" 61-71 362-382 8-12 32-37 25-35 25-31 1 61-71 340-360 8-12 20-25 5.5-6.5 25-31

30 8 69-74 352-372 8-12 30-35 4.0-5.0 25-31 30 8 68-78 337-357 8-12 17-22 8.5-9.5 25-31

5 77-82 345-365 8-12 27-32 5.5-6.5 25-31 5 73-83 333-353 8-12 14-19 11.5-12.5 | 25-31

12 | 106-111 | 331-351 8-12 18-23 2.5-3.5 25-31 12 98-108 333-353 8-12 4-9 5.5-6.5 25-31

50 9 112-117 | 331-351 8-12 16-21 4.0-5.0 25-31 50 9 105-115 | 333-353 8-12 3-8 8.5-9.5 25-31

6 119-124 | 330-350 8-12 14-19 5.5-6.5 25-31 6 110-120 | 333-353 8-12 2-7 11.5-12.5 | 25-31

13 | 148-153 | 329-349 8-12 7-12 2.5-35 25-31 13 | 135-145 | 333-353 8-12 1-6 55-6.5 25-31

70 10 | 155-160 | 329-349 8-12 6-11 4.0-5.0 25-31 70 10 | 141-151 | 333-353 8-12 1-6 8.5-9.5 25-31

7 161-166 | 328-348 8-12 5-10 5.5-6.5 25-31 7 148-158 | 333-353 8-12 1-6 11.5-12.5 | 25-31

14 | 190-195 | 324-344 8-12 2-7 25-35 25-31 14 | 172-182 | 333-353 8-12 1-6 5.5-6.5 25-31

90 11 | 197-202 | 324-344 8-12 1-6 4.0-5.0 25-31 90 1 | 177-187 | 333-353 13-17 1-6 8.5-9.5 25-31

8 203-208 | 324-344 8-12 1-6 5.5-6.5 25-31 8 184-194 | 333-353 16-20 1-6 11.5-12.5 | 25-31

Geothermal Heating and Cooling




Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

Revision Date: May 22, 2024

Performance Tables Legend

Abbreviations Descriptions
CFM/T | Airflow, cubic feet per minute per ton
COP | Coefficient of performance = BTU output/BTU input
DT | Temperature difference
DTL | Temperature difference (load)
DTS | Temperature difference (source)
EAT | Entering air temperature, Fahrenheit (dry bulb/wet bulb)
EER | Energy efficient ratio = BTU output/Watt input
ESP | External static pressure, inches w.g.
EWT | Entering water temperature, °F
EWTL | Entering water temperature (load)
EWTS | Entering water temperature (source)
GPM | Water flow in U.S., gallons per minute
HC | Heating capacity, Mbtuh
HE | Total heat of extraction, Mbtuh
HR | Total heat of rejection, Mbtuh
HW | Hot water (potable)
HWC | Hot water capacity, Mbtuh
HZ | Compressor, hertz
KW | Total power unit input, kilowatts
LAT | Leaving air temperature, °F
LC | Latent cooling capacity, Mbtuh
LWT | Leaving water temperature, °F
LWTL | Leaving water temperature (load)
LWTS | Leaving water temperature (source)
SC | Sensible cooling capacity, Mbtuh
S/T | Sensible to total cooling ratio
TC | Total cooling capacity, Mbtuh
WPD | Water coil pressure drop (ft hd)
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Table 13a: Performance Data — Trilogy® VE 0930 - Heating

HC KwW HE COP

E,‘,’:T DT CFMIT Compressor Speed % Compressor Speed % Compressor Speed % Compressor Speed %
30 40 60 80 100 30 40 60 80 100 30 40 60 80 100 | 30 40 60 80 100
6 300 90 120 180 240 276|098 119 177 252 3.01 5.6 80 120 154 173 |27 30 30 28 27
20 6 400 90 120 180 240 275 | 087 1.09 166 237 285 | 6.0 83 123 159 178 |30 32 32 30 28
6 500 90 120 180 240 275|079 1.00 157 230 281 6.3 86 127 161 179|133 35 34 31 29
12 300 90 120 180 240 293|095 113 168 238 307 | 58 8.1 123 159 188 |28 31 31 29 28
12 400 90 120 180 240 295 | 081 1.02 155 221 294 | 62 85 127 165 195 |32 34 34 32 29
30 12 500 90 120 180 240 296 | 075 094 146 215 292 | 65 88 130 167 196 |35 38 36 33 3.0
6 300 90 120 180 240 300 | 089 1.06 155 219 290 | 6.0 84 127 165 201 |30 33 34 32 30
6 400 9.0 120 180 240 300 | 074 093 140 199 271 6.5 88 132 172 208 |35 38 38 35 32
6 500 90 120 180 240 300 | 068 085 131 193 268 | 6.7 9.1 135 174 208 [ 39 41 40 36 33
12 300 90 120 180 240 300 | 085 1.00 147 207 273 | 6.1 86 130 169 207 |31 35 36 34 32
12 400 90 120 180 240 300 | 070 087 130 186 252 | 66 90 135 177 214 |38 40 40 38 35
40 12 500 90 120 180 240 300 | 064 079 123 180 250 | 6.8 93 138 178 215 |41 44 43 39 35
6 300 90 120 180 240 300 079 093 135 190 248 | 6.3 88 134 175 215|133 38 39 37 35
6 400 90 120 180 240 300 | 065 080 118 168 227 | 6.8 93 140 183 223 |41 44 45 42 39
6 500 9.0 120 180 240 300] 059 072 111 163 225| 7.0 95 142 185 223 |45 49 48 43 39
13 300 90 120 180 240 300 | 076 089 129 181 237 | 64 90 136 178 219 |35 39 41 39 37
13 400 90 120 180 240 300 | 062 076 112 159 215 | 69 94 142 186 226 |42 46 47 44 41
50 13 500 90 120 180 240 300 | 056 0.69 105 154 214 | 71 9.7 144 187 227 |47 51 50 46 41
7 300 90 120 180 240 300 | 070 082 118 165 215 | 6.6 92 140 184 227 |37 43 45 43 41
7 400 9.0 120 180 240 300 )| 058 070 1.02 144 194 | 7.0 96 145 191 234 |46 50 52 49 45
7 500 90 120 18.0 240 300 052 063 095 139 192 | 7.2 99 148 192 234 |51 56 55 51 46
13 300 9.0 120 180 240 300 | 067 077 112 156 2.01 6.7 94 142 187 232 |40 45 47 45 44
13 400 90 120 180 240 300 | 055 066 096 135 1.81 71 97 147 194 238 |48 53 55 52 49
60 13 500 90 120 180 240 300 | 049 059 089 130 179 | 73 100 150 196 239 |54 60 59 54 49
7 300 90 120 180 240 300 | 061 071 1.02 142 181 6.9 96 145 192 238 |43 50 52 50 48
7 400 90 120 180 240 300 | 050 061 087 122 163 | 7.3 99 150 198 244 |52 58 60 58 54
7 500 90 120 180 240 300) 044 054 081 118 162 | 75 102 152 200 24559 65 65 60 54
13 300 90 120 180 240 300 | 058 067 096 133 170 | 7.0 97 147 195 242 |46 53 55 53 52
13 400 90 120 180 240 300 | 048 057 082 114 152 | 74 100 152 201 248 |55 61 64 62 58
70 13 500 90 120 180 240 300 | 042 050 076 110 1.51 76 103 154 202 249 |63 70 69 64 58
7 300 90 120 180 240 300 | 053 061 088 122 153 | 72 99 150 198 248 |50 58 60 58 57
7 400 90 120 180 240 300 | 043 052 075 104 138 | 75 102 154 205 253 |61 67 7.0 68 64
7 500 93 120 180 240 300 038 046 069 100 136 | 80 104 156 206 254 |71 77 76 70 65
13 300 90 120 180 240 300|049 058 084 115 143 | 73 100 151 201 251 |53 61 63 6.1 6.1
13 400 94 120 180 240 300 | 041 049 071 098 129 | 80 103 156 207 256 |66 72 75 72 68
80 13 500 99 120 180 240 300 | 037 043 065 094 127 | 86 105 158 208 256 |79 83 81 75 69
7 300 94 120 180 240 300 | 046 053 077 106 130 | 79 102 154 204 256 |60 66 68 66 6.7
7 400 100 120 180 240 300 | 038 044 064 08 117 | 87 105 158 210 260 |77 80 82 79 75
7 500 10.7 120 18.0 240 300 ) 034 038 059 086 116 | 95 107 160 211 261 |92 93 89 82 76
13 300 98 120 180 240 300 | 044 050 074 101 123 | 82 103 155 206 258 |65 70 71 70 72
13 400 104 120 180 240 300 )| 036 040 060 084 109 | 92 106 159 211 263 |85 87 87 84 80
90 13 500 112 120 180 240 300|032 035 055 081 109|101 108 161 212 263|102 102 95 87 81
7 300 101 120 180 240 300 | 042 047 070 095 113 | 87 104 156 208 261 |71 75 76 74 78
7 400 109 120 180 240 300 | 032 035 054 076 100 | 98 108 161 214 266 |101 101 97 92 88
7 500 119 120 180 240 300|029 029 050 074 099|109 1.0 163 215 26.6 |12.0 120 105 95 8.9
17 300 10.3 120 18.0 240 300 | 042 047 070 095 113 | 89 104 156 208 261 |72 75 76 74 78
17 400 112 120 180 240 300|033 035 054 076 100|101 108 161 214 266 |101 101 97 92 838
100 17 500 123 120 18.0 240 300 | 030 029 050 074 099 | 112 1.0 163 215 266 |11.9 120 105 95 8.9
17 300 101 120 180 240 300 | 042 047 070 095 113 | 87 104 156 208 261 |71 75 76 74 78
17 400 109 120 180 240 300 | 032 035 054 076 100 | 98 108 161 214 266 |10.1 101 97 92 88
17 500 119 120 180 240 300 029 029 050 074 099|109 1M.0 163 215 26.6 |12.0 120 105 95 8.9
27 300 103 120 180 240 300 | 042 047 070 095 113 | 89 104 156 208 261 |72 75 76 74 78
27 400 1.2 120 180 240 300 | 033 035 054 076 1.00 | 101 108 161 214 266 (101 101 97 92 838
10 27 500 123 120 180 240 300 | 030 029 050 074 099 |12 110 163 215 266 |11.9 120 105 95 89
27 300 101 120 18.0 240 300 | 042 047 070 095 113 | 87 104 156 208 261 |71 75 76 74 78
27 400 109 120 180 240 300 | 032 035 054 076 100 | 98 108 161 214 266 |101 101 97 92 88
27 500 119 120 180 240 300|029 029 050 074 099|109 1.0 163 215 266 |120 120 105 95 8.9
37 300 103 120 18.0 240 300 | 042 047 070 095 113 | 89 104 156 208 261 |72 75 76 74 78
37 400 112 120 180 240 300|033 035 054 076 100|101 108 161 214 266 |101 101 97 92 838
120 37 500 123 120 180 240 300) 030 029 050 074 099 | 112 10 163 215 266 |11.9 120 105 95 89
37 300 101 120 180 240 300 | 042 047 070 095 113 | 87 104 156 208 261 |71 75 76 74 78
37 400 109 120 180 240 300 | 032 035 054 076 100 | 98 108 161 214 266 |10.1 101 97 92 88
37 500 119 120 180 240 300 ] 029 029 050 074 099 ) 109 110 163 215 266 |12.0 120 105 95 8.9

* pressure drop is less than 1 ft

Interpolation is permissable, extrapolation is not.

Table does not include fan or pump power corerctions for AHRI/ISO conditions.

Above performance is based on 70°F db entering air condition.

Above data is based on 15% methanol.

Geothermal Heating and Cooling




Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

Revision Date: May 22, 2024

Performance Data — Trilogy® VE 0930 - Heating

HZ LWT(°F) GPM WPD(ft. of hd)
El’l‘:” Compressor Speed % Compressor Speed % Compressor Speed % Compressor Speed %
30 40 60 80 100 30 40 60 80 100 30 40 60 80 100 30 40 60 80 100
57 al 95 116 130 140 140 140 140 140 1.9 2.7 4.0 5.1 5.8 * * 1.7 2.9 3.7
20 55 69 94 118 130 140 140 140 140 140 2.0 2.8 41 53 5.9 * * 1.8 3.1 3.9
54 67 93 117 130 14.0 140 140 140 140 2.1 2.9 4.2 5.4 6.0 * * 1.9 3.2 4.0
54 67 90 110 130 180 180 180 180 18.0 1.0 1.4 2.0 2.6 3.1 * * * * *
52 64 89 1M1 130 180 180 180 180 18.0 1.0 1.4 2.1 2.7 3.3 * * * * 1.0
30 50 63 87 1M 130 180 18.0 18.0 18.0 18.0 1.1 1.5 2.2 2.8 3.3 * * * * 1.0
49 62 83 102 123 240 240 240 240 240 2.0 2.8 4.2 5.5 6.7 * * 1.8 3.2 4.8
47 59 82 103 121 240 240 240 240 240 2.2 2.9 4.4 5.7 6.9 * * 1.9 3.5 5.2
45 57 80 102 121 240 240 240 240 240 2.2 3.0 4.5 5.8 6.9 * * 2.0 3.6 5.2
46 58 79 97 117 28.0 280 280 280 280 1.0 1.4 2.2 2.8 3.5 * * * * 1.0
44 55 77 97 115 280 280 280 280 280 1.1 1.5 2.3 2.9 3.6 * * * * 1.1
40 42 53 75 96 114 280 280 280 280 280 1.1 1.5 2.3 3.0 3.6 * * * * 1.1
42 53 72 89 109 340 340 340 340 340 2.1 2.9 4.5 5.8 7.2 * * 1.9 3.5 5.4
39 50 7 89 106 340 340 340 340 340 23 3.1 4.7 6.1 7.4 * * 2.1 3.8 5.8
38 48 69 88 105 340 34.0 340 340 340 2.3 3.2 4.7 6.2 7.4 * * 2.2 3.9 5.8
40 51 69 86 105 370 370 370 370 37.0 1.0 1.4 2.1 2.7 3.4 * * * * *
37 48 68 86 102 370 370 37.0 37.0 37.0 1.1 1.4 2.2 29 3.5 * * * * 1.0
50 36 46 66 85 101 370 370 370 370 370 1.1 1.5 2.2 29 3.5 * * * * 1.0
36 47 64 79 97 43.0 43.0 43.0 43.0 430 1.9 2.6 4.0 5.2 6.5 * * 1.4 2.7 4.3
34 44 62 79 94 43.0 43.0 43.0 43.0 430 2.0 2.7 4.1 5.5 6.7 * * 1.5 2.9 4.6
33 42 61 78 93 43.0 43.0 43.0 43.0 430 2.1 2.8 4.2 5.5 6.7 * * 1.6 3.0 4.6
34 44 61 75 93 47.0 47.0 470 470 470 1.0 1.4 2.2 29 3.6 * * * * 1.0
32 41 59 75 90 470 470 470 470 470 1.1 1.5 2.3 3.0 3.7 * * * * 11
60 31 40 57 74 88 47.0 47.0 470 470 470 1.1 1.5 2.3 3.0 3.7 * * * * 11
31 41 56 70 86 53.0 53.0 53.0 530 530 2.0 27 41 5.5 6.8 * * 1.5 2.9 4.7
29 38 54 70 83 53.0 530 53.0 53.0 53.0 2.1 2.8 4.3 5.7 7.0 * * 1.6 3.2 5.0
28 36 53 68 81 53.0 53.0 53.0 53.0 53.0 2.1 2.9 4.4 5.7 7.0 * * 1.7 3.2 5.0
29 39 53 66 82 570 570 57.0 57.0 57.0 1.1 1.5 2.3 3.0 3.7 * * * * 1.1
27 36 51 66 79 57.0 570 57.0 57.0 57.0 1.1 1.5 2.3 3.1 3.8 * * * * 1.2
70 27 34 50 65 77 570 570 57.0 570 57.0 1.2 1.6 2.4 31 3.8 * * * * 1.2
27 36 50 62 76 63.0 63.0 63.0 630 630 2.1 2.8 4.3 5.7 71 * * 1.6 3.2 5.1
25 33 48 62 74 63.0 630 63.0 63.0 630 2.1 29 4.4 5.8 7.2 * * 1.8 3.4 5.3
25 32 46 60 72 63.0 63.0 63.0 63.0 63.0 2.3 3.0 4.5 5.9 7.2 * * 1.8 3.4 5.3
25 34 47 59 73 67.0 67.0 670 670 670 1.1 1.5 2.3 3.1 3.9 * * * * 1.3
25 31 46 59 70 67.0 670 670 670 670 1.2 1.6 2.4 3.2 3.9 * * * * 1.3
80 25 30 44 57 68 67.0 67.0 670 670 670 1.3 1.6 2.4 3.2 3.9 * * * 1.3
25 32 45 55 69 730 73.0 730 730 730 2.3 29 4.4 5.8 7.3 * * . 34 5.4
25 29 43 55 66 730 730 73.0 73.0 73.0 2.5 3.0 4.5 6.0 7.4 * * 1.9 3.6 5.6
25 28 41 54 64 730 730 730 73.0 73.0 2.7 3.1 4.6 6.0 7.4 * * 1.9 3.6 5.6
25 31 43 53 66 770 770 770 77.0 77.0 1.3 1.6 2.4 3.2 4.0 * * * * 1.4
25 28 41 53 64 770 770 77.0 770 77.0 1.4 1.6 2.5 3.3 4.0 * * * * 1.4
20 26 27 40 52 62 770 770 770 770 77.0 1.6 1.7 2.5 3.3 4.0 * * * * 1.4
25 30 41 50 63 83.0 830 830 830 83.0 2.5 3.0 4.5 5.9 7.5 * * 1.9 3.5 5.6
25 27 39 50 61 83.0 83.0 830 830 830 2.8 3.1 4.6 6.1 7.6 * * 2.0 3.7 5.8
26 26 38 49 58 83.0 83.0 83.0 83.0 83.0 3.1 3.1 4.7 6.1 7.6 * * 2.0 3.8 5.8
25 30 41 50 63 83.0 83.0 830 830 830 1.0 1.2 1.8 2.4 3.1 * * * * *
26 27 39 50 61 83.0 830 830 830 830 1.2 1.3 1.9 2.5 3.1 * * * * *
100 26 26 38 49 58 83.0 830 830 830 83.0 1.3 1.3 1.9 2.5 3.1 * * * * *
25 30 41 50 63 83.0 830 830 830 830 1.0 1.2 1.8 2.4 3.1 * * * * *
25 27 39 50 61 83.0 830 830 830 83.0 1.2 1.3 1.9 2.5 3.1 * * * * *
26 26 38 49 58 83.0 83.0 83.0 83.0 83.0 1.3 1.3 1.9 25 3.1 * * * * *
25 30 41 50 63 83.0 830 830 830 83.0 0.7 0.8 1.2 15 1.9 * * * * *
26 27 39 50 61 83.0 83.0 830 830 830 0.7 0.8 1.2 1.6 2.0 * * * * *
110 26 26 38 49 58 83.0 830 830 830 830 0.8 0.8 1.2 1.6 2.0 * * * * *
25 30 41 50 63 83.0 830 830 830 83.0 0.6 0.8 1.2 15 1.9 * * * * *
25 27 39 50 61 83.0 830 830 830 83.0 0.7 0.8 1.2 1.6 2.0 * * * * *
26 26 38 49 58 83.0 830 830 83.0 83.0 0.8 0.8 1.2 1.6 2.0 * * * * *
25 30 41 50 63 83.0 83.0 830 830 830 0.5 0.6 0.8 11 1.4 * * * * *
26 27 39 50 61 83.0 830 830 830 830 0.5 0.6 0.9 1.2 1.4 * * * * *
120 26 26 38 49 58 83.0 83.0 830 830 830 0.6 0.6 0.9 1.2 1.4 * * * * *
25 30 41 50 63 83.0 830 830 830 830 0.5 0.6 0.8 11 1.4 * * * * *
25 27 39 50 61 83.0 830 830 830 830 0.5 0.6 0.9 1.2 1.4 * * * * *
26 26 38 49 58 83.0 83.0 83.0 83.0 830 0.6 0.6 0.9 12 1.4 * * * * *
* pressure drop is less than 1 ft Above performance is based on 70°F db entering air condition.
Interpolation is permissable, extrapolation is not. Above data is based on 15% methanol.

Table does not include fan or pump power corerctions for AHRI/ISO conditions.

climatemaster.com
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Table 13b: Performance Data — Trilogy® VE 0930 - Cooling

TC sC SIT kW HR

El’,‘:” DT | CFMIT Compressor Speed % Compressor Speed % Compressor Speed % Compressor Speed % Compressor Speed %
30 40 60 80 100|30 40 60 80 100 30 40 60 80 100 30 40 60 80 100| 30 40 60 80 100
45 300 9.0 12.0 18.0 24.0 30.0|57 79 11.8 156 19.9|/0.64 0.66 0.66 0.65 0.66|0.17 0.23 040 063 0.97| 96 128 194 26.2 333
20 | 45 400 10.0 12.0 18.0 24.0 30.0|(7.5 9.0 134 17.7 21.3|0.75 0.75 0.75 0.74 0.71|0.15 0.19 0.35 0.60 0.96|10.5 12.7 19.2 26.1 33.3
45 500 10.6 12.0 18.0 24.0 30.0|9.0 10.3 14.6 17.8 22.3|/0.85 0.86 0.81 0.74 0.74|0.15 0.18 041 0.71 1.05[11.1 12,6 194 264 33.6
40 300 9.0 12.0 18.0 24.0 30.0|58 80 119 156 20.0/0.64 0.67 0.66 0.65 0.67|0.22 028 046 071 1.07| 9.7 13.0 196 264 337
40 400 96 12.0 18.0 24.0 30.0|7.2 9.0 135 17.8 21.6|0.75 0.75 0.75 0.74 0.72|0.20 0.24 041 0.67 1.05|10.3 12.8 194 26.3 33.6
30 40 500 10.6 12.0 18.0 24.0 30.0|9.3 10.7 15.0 184 23.1|0.88 0.89 0.83 0.77 0.77|0.18 0.21 044 075 1.11|11.2 127 195 266 33.8
35 300 9.0 12.0 18.0 24.0 300|57 79 118 156 19.9|/0.64 0.66 0.66 0.65 0.66|0.17 0.23 040 063 097| 96 128 194 26.2 333
35 400 10.0 12.0 18.0 24.0 30.0|75 9.0 134 17.7 21.3|0.75 0.75 0.75 0.74 0.71|0.15 0.19 0.35 0.60 0.96|10.5 12.7 19.2 26.1 333
35 500 10.6 12.0 18.0 24.0 30.0|9.0 10.3 14.6 17.8 22.3|/0.85 0.86 0.81 0.74 0.74[0.15 0.18 041 0.71 1.05[11.1 12.6 19.4 264 33.6
30 300 9.0 12.0 18.0 24.0 30.0|58 80 119 156 20.0/0.64 0.67 0.66 0.65 0.67|0.22 0.28 046 0.71 1.07| 9.7 13.0 19.6 264 337
30 400 9.6 12.0 18.0 24.0 30.0|7.2 9.0 135 17.8 21.6|0.75 0.75 0.75 0.74 0.72|0.20 0.24 0.41 067 1.05|10.3 128 19.4 26.3 33.6
40 30 500 10.6 12.0 18.0 24.0 30.0/9.3 10.7 15.0 18.4 23.1|0.88 0.89 0.83 0.77 0.77|0.18 0.21 0.44 075 1.11|11.2 127 195 26.6 33.8
25 300 9.0 12.0 18.0 24.0 30.0|57 79 11.8 156 19.9|/0.64 0.66 0.66 0.65 0.66|0.17 0.23 040 063 0.97| 96 128 194 26.2 333
25 400 10.0 12.0 18.0 24.0 30.0|75 9.0 134 17.7 21.3|0.75 0.75 0.75 0.74 0.71|0.15 0.19 0.35 0.60 0.96|10.5 12.7 19.2 26.1 33.3
25 500 10.6 12.0 18.0 24.0 30.0|9.0 10.3 14.6 17.8 22.3|/0.85 0.86 0.81 0.74 0.74[0.15 0.18 041 0.71 1.05[11.1 12,6 194 264 33.6
20 300 9.0 12.0 18.0 24.0 30.0|58 80 119 156 20.0/0.64 0.67 0.66 0.65 0.67|0.22 0.28 046 0.71 1.07| 9.7 13.0 196 264 337
20 400 96 12.0 18.0 24.0 30.0|7.2 9.0 135 17.8 21.6|0.75 0.75 0.75 0.74 0.72|0.20 0.24 041 0.67 1.05|10.3 12.8 194 26.3 33.6
50 20 500 10.6 12.0 18.0 24.0 30.0|9.3 10.7 15.0 184 23.1|0.88 0.89 0.83 0.77 0.77|0.18 0.21 044 075 1.11|11.2 127 195 26.6 33.8
15 300 9.0 12.0 18.0 24.0 30.0|57 79 118 156 19.9|/0.64 0.66 0.66 0.65 0.66|0.17 0.23 040 063 097| 96 128 194 26.2 333
15 400 10.0 12.0 18.0 24.0 30.0|75 9.0 134 177 21.3|0.75 0.75 0.75 0.74 0.71|0.15 0.19 0.35 0.60 0.96|10.5 12.7 19.2 26.1 333
15 500 10.6 12.0 18.0 24.0 30.0]|9.0 10.3 14.6 17.8 22.3|/0.85 0.86 0.81 0.74 0.74[0.15 0.18 041 0.71 1.05[11.1 12.6 194 264 33.6
20 300 9.0 12.0 18.0 24.0 30.0|59 81 119 157 20.0/0.65 0.67 0.66 0.65 0.67|0.31 0.39 0.60 0.90 1.32|10.1 13.3 20.0 27.1 34.5
20 400 9.0 12.0 18.0 24.0 30.0|/6.8 9.1 136 18.0 21.9|0.76 0.75 0.76 0.75 0.73|0.28 0.35 0.54 0.84 1.27|10.0 13.2 19.8 26.9 34.3
60 20 500 10.1 12.0 18.0 24.0 30.0/9.1 11.0 15,5 19.1 24.0(0.90 0.92 0.86 0.79 0.80|0.25 0.29 0.53 0.88 1.31|11.0 13.0 19.8 27.0 345
10 300 9.0 12.0 18.0 24.0 30.0|58 8.0 11.9 156 20.0/0.64 0.67 0.66 0.65 0.67|0.22 028 046 071 1.07| 9.7 13.0 196 264 337
10 400 96 12.0 18.0 24.0 30.0|7.2 9.0 135 17.8 21.6|0.75 0.75 0.75 0.74 0.72|0.20 0.24 041 0.67 1.05[10.3 12.8 194 26.3 33.6
10 500 10.6 12.0 18.0 24.0 30.0|9.3 10.7 15.0 184 23.1|/0.88 0.89 0.83 0.77 0.77[/0.18 0.21 044 0.75 1.11[11.2 127 195 26.6 33.8
20 300 9.0 12.0 18.0 24.0 30.0|59 81 120 157 20.0/0.66 0.68 0.66 0.65 0.67|0.40 0.51 0.77 1.15 1.66|10.4 13.7 20.6 27.9 357
20 400 9.0 12.0 18.0 24.0 30.0|6.8 9.0 13.7 181 22.1|0.75 0.75 0.76 0.76 0.74|0.37 0.45 0.70 1.06 1.57|10.3 13.5 204 276 354
70 20 500 9.0 12.0 18.0 24.0 30.0|7.8 11.0 1565 19.3 245|/0.86 0.92 0.86 0.80 0.82|0.33 0.40 0.67 1.09 1.60|10.1 134 20.3 27.7 355
10 300 9.0 12.0 18.0 24.0 30.0|59 81 119 157 20.0/0.65 0.67 0.66 0.65 0.67|0.31 0.39 0.60 090 1.32|10.1 13.3 20.0 27.1 345
10 400 9.0 12.0 18.0 24.0 30.0|6.8 9.1 136 18.0 21.9|/0.76 0.75 0.76 0.75 0.73|0.28 0.35 0.54 0.84 1.27|10.0 13.2 19.8 26.9 343
10 500 10.1 12.0 18.0 24.0 30.0|9.1 11.0 155 19.1 24.0/0.90 0.92 0.86 0.79 0.80f0.25 0.29 0.53 0.88 1.31[11.0 13.0 19.8 27.0 34.5
20 300 9.0 12.0 18.0 24.0 30.0|/59 8.1 12.0 157 19.9|0.66 0.68 0.66 0.65 0.66|0.50 0.64 0.99 1.46 2.08|10.7 142 214 29.0 37.1
20 400 9.0 12.0 18.0 24.0 30.0|6.7 9.0 13.7 182 22.2|0.75 0.75 0.76 0.76 0.74|0.46 0.57 0.89 1.35 1.95|10.6 14.0 21.0 286 36.7
80 20 500 9.0 12.0 18.0 24.0 30.0|7.5 10.8 15.3 19.2 245(0.84 0.90 0.85 0.80 0.82|0.44 0.53 0.86 1.36 1.99|10.5 13.8 209 28.6 36.8
10 300 9.0 12.0 18.0 24.0 30.0|59 81 120 157 20.0/0.66 0.68 0.66 0.65 0.67|0.40 0.51 0.77 1.15 1.66|10.4 13.7 20.6 279 357
10 400 9.0 12.0 18.0 24.0 30.0|6.8 9.0 13.7 181 22.1|0.75 0.75 0.76 0.76 0.74|0.37 0.45 0.70 1.06 1.57|10.3 13.5 204 276 354
10 500 9.0 12.0 18.0 24.0 30.0|7.8 11.0 155 19.3 24.5/0.86 0.92 0.86 0.80 0.82|0.33 0.40 0.67 1.09 1.60[10.1 134 20.3 27.7 355
20 300 9.0 12.0 18.0 24.0 30.0|59 81 120 157 20.0/0.66 0.68 0.67 0.65 0.67|0.62 0.80 1.25 1.84 259|11.1 147 223 30.3 38.8
20 400 9.0 12.0 18.0 24.0 30.0|6.7 9.0 13.6 182 22.2|0.75 0.75 0.76 0.76 0.74|0.56 0.72 1.14 1.70 243|109 145 219 29.8 383
90 20 500 9.0 12.0 18.0 24.0 30.0|7.4 105 15.0 189 24.4|0.82 0.88 0.84 0.79 0.81|0.56 0.68 1.09 1.71 247|109 143 217 29.8 384
10 300 9.0 12.0 18.0 24.0 30.0|59 81 120 157 19.9|/0.66 0.68 0.66 0.65 0.66|0.50 0.64 0.99 1.46 2.08|10.7 142 214 29.0 37.1
10 400 9.0 12.0 18.0 24.0 30.0|6.7 9.0 13.7 182 22.2|0.75 0.75 0.76 0.76 0.74|0.46 0.57 0.89 1.35 1.95|10.6 14.0 21.0 286 36.7
10 500 9.0 12.0 18.0 24.0 30.0]|7.5 10.8 153 19.2 24.5/0.84 0.90 0.85 0.80 0.82/0.44 0.53 0.86 1.36 1.99[10.5 13.8 20.9 28.6 36.8
20 300 9.0 12.0 18.0 24.0 30.0|59 8.1 12.0 157 20.0|/0.66 0.68 0.67 0.66 0.67|0.76 1.00 1.57 230 3.21|11.6 154 234 319 41.0
20 400 9.0 12.0 18.0 24.0 30.0|6.8 9.1 13.7 182 22.3|0.76 0.75 0.76 0.76 0.74|0.70 0.91 1.44 214 3.01|114 151 229 31.3 403
100 20 500 9.0 12.0 18.0 24.0 30.0|7.3 105 149 18.8 24.4|0.82 0.87 0.83 0.78 0.81|0.69 0.85 1.38 2.13 3.05|11.4 149 227 31.3 404
10 300 9.0 12.0 18.0 24.0 30.0|59 81 120 157 20.0/0.66 0.68 0.67 0.65 0.67|0.62 0.80 1.25 1.84 259|11.1 147 223 30.3 38.8
10 400 9.0 12.0 18.0 24.0 30.0|6.7 9.0 13.6 182 22.2|0.75 0.75 0.76 0.76 0.74|0.56 0.72 1.14 1.70 243|109 145 219 298 383
10 500 9.0 12.0 18.0 24.0 30.0|7.4 105 150 189 24.4|0.82 0.88 0.84 0.79 0.81]/0.56 0.68 1.09 1.71 247[10.9 143 217 29.8 384
20 300 9.0 12.0 18.0 24.0 30.0|59 82 121 158 20.1|0.66 0.68 0.67 0.66 0.67|0.93 1.24 1.97 286 3.94|122 16.2 247 33.7 435
20 400 9.0 12.0 18.0 24.0 30.0|7.0 9.2 13.8 183 22.3|0.78 0.77 0.77 0.76 0.74|0.86 1.14 1.82 267 3.71|11.9 159 242 331 427
110 20 500 9.0 12.0 18.0 24.0 30.0|7.7 10.7 150 189 245|0.86 0.90 0.84 0.79 0.82|0.84 1.06 1.71 262 3.73|11.9 15.6 23.8 329 427
10 300 9.0 12.0 18.0 24.0 30.0|59 81 120 157 20.0/0.66 0.68 0.67 0.66 0.67|0.76 1.00 1.57 2.30 3.21|11.6 154 234 319 41.0
10 400 9.0 12.0 18.0 24.0 30.0|6.8 9.1 13.7 18.2 22.3|0.76 0.75 0.76 0.76 0.74|0.70 0.91 1.44 214 3.01|114 151 229 313 403
10 500 9.0 12.0 18.0 24.0 30.0/7.3 10.5 149 18.8 24.4|0.82 0.87 0.83 0.78 0.81|0.69 0.85 1.38 213 3.05|114 149 227 313 404
20 300 9.0 12.0 18.0 240 27.8|6.0 83 122 16.0 18.6|0.67 069 0.68 0.67 067| 1.1 15 24 35 43 |129 172 26.3 36.0 425
20 400 9.0 12.0 18.0 240 288|7.4 95 140 184 21.7|(0.82 0.80 0.78 0.77 0.75| 1.1 14 23 33 43 |127 169 258 353 433
120 20 500 9.0 12.0 18.0 24.0 30.0|8.7 11.6 15.7 19.4 250|096 0.96 0.87 0.81 0.83| 1.0 1.3 21 32 45 |124 164 251 349 454
10 300 9.0 12.0 18.0 24.0 30.0|59 82 121 158 20.1|0.66 0.68 0.67 0.66 0.67| 09 1.2 20 29 39 |122 16.2 247 33.7 435
10 400 9.0 12.0 18.0 24.0 30.0|7.0 9.2 13.8 183 22.3|0.78 0.77 0.77 0.76 0.74| 09 11 18 27 3.7 |11.9 159 242 331 427
10 500 90 120 180 240 300|7.7 107 150 189 245)0.86 0.90 084 079 082f 08 11 17 26 37 (119 156 238 329 42.7

* pressure drop is less than 1 ft
Interpolation is permissable, extrapolation is not.
Performance data in shaded area will be reduced for operating voltages below 240 vac.

Geothermal Heating and Cooling

Above performance is based on 80°F db / 67°F wb entering air conditions.

Above data is based on 15% methanol.
Table does not include fan or pump power corerctions for AHRI/ISO conditions.
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Performance Data — Trilogy® VE 0930 - Cooling

EER Hz LWT(°F) GPM WPD(ft. of hd)
Compressor Speed % Compressor Speed % Compressor Speed % Compressor Speed % | Compressor Speed %
30 40 60 80 100 | 30 40 60 80 100| 30 40 60 80 100 | 30 40 60 80 100|30 40 60 80 100

EWT

534 515 452 378 309|25 32 50 68 85| 650 650 650 650 65004 06 09 12 15| * * * * =
20 (647 623 508 398 313|25 30 46 64 81| 650 650 650 650 65005 06 09 12 15| * > * * *
720 658 442 336 286 |25 28 45 63 78| 650 650 650 650 650)05 06 09 12 15| * = * * ~*

412 421 392 337 28025 33 51 69 8| 700 700 700 700 700 }|O5 06 10 13 17| * * * * %
481 491 437 357 287 |25 30 47 64 81| 700 700 700 700 700 |05 06 10 13 17| * oorr *
589 564 414 319 27025 28 45 63 78| 700 700 700 700 70.0|06 06 10 13 17
534 515 452 378 30925 32 50 68 85| 650 650 650 650 650(05 07 11 15 19
647 623 508 398 31325 30 46 64 81| 650 650 650 650 650)|06 07 11 15 19
720 658 442 336 286 |25 28 45 63 78| 650 650 650 650 65006 07 11 15 19

30

412 421 392 337 28025 33 51 69 86| 700 700 700 700 700 |06 09 13 18 22| *
481 491 437 357 287 |25 30 47 64 811|700 700 700 700 70007 09 13 18 22| * * * * *
40 58.9 56.4 414 319 270|25 28 45 63 78| 700 700 700 700 700 }(O7 08 13 18 23| * * * * ¥

534 515 452 378 309|25 32 50 68 85| 650 650 650 650 650(08 10 15 21 27| * * * * =
64.7 623 508 398 31325 30 46 64 81| 650 650 650 650 650)08 10 15 21 27| * * *» * ~*

720 658 442 336 286 |25 28 45 63 78| 650 650 650 650 650]09 10 16 21 27| * * * * ~*

412 421 392 337 280(|25 33 51 69 8| 700 700 700 700 700 |10 13 20 26 34| * * * * %

481 491 437 357 287 |25 30 47 64 81| 700 700 700 700 700 |10 13 19 26 34| * * * * ¥
50 589 56.4 414 319 270|25 28 45 63 78| 700 700 700 700 700 |11 13 19 27 34| * * * * ¥
534 515 452 378 309|25 32 50 68 85| 650 650 650 650 65013 17 26 35 44| * * * * 18
64.7 623 508 398 313|25 30 46 64 81| 650 650 650 650 65014 17 26 35 44| * * * * 18
720 658 442 336 28625 28 45 63 78| 650 650 650 650 65015 17 26 35 45| * * * 10 18
289 308 301 266 227|27 35 54 73 90| 800 800 800 800 80010 13 20 27 35| * * * * 10

319 348 333 285 23625 32 49 67 83| 800 800 800 800 80010 13 20 27 34| * * * * 10
60 402 410 341 272 230|25 29 46 64 79)|800 800 800 800 800 |11 13 20 27 34| * * * 10
412 421 392 337 28025 33 51 69 86| 700 700 700 700 70019 26 39 53 67| * * 13 2.7 46

481 491 437 357 287 |25 30 47 64 81) 700 700 700 700 70021 26 39 53 67| * * 13 2.7 46

589 564 414 319 27025 28 45 63 78| 700 70.0 70.0 70.0 70022 25 39 53 68| * * 13 27 46

223 238 233 209 18130 38 58 77 95| 900 90.0 90.0 900 90010 14 21 28 36| * T 1.1
245 266 258 225 191 |27 35 52 70 87| 900 900 900 900 900][10 14 20 28 35| * L
70 271 303 269 221 188 |25 32 49 67 84| 900 900 900 900 900][10 13 20 28 35| * A
289 308 301 266 227|27 35 54 73 90| 800 800 800 800 80020 27 40 54 69| * * 14 29 48
319 348 333 285 23625 32 49 67 83| 800 800 800 800 80020 26 40 54 69| * * 14 28 48
402 410 341 272 23025 29 46 64 79| 800 800 800 800 80022 26 40 54 69| * * 14 29 438

179 188 183 165 14533 42 62 83 102]|100.0 100.0 100.0 100.0 100.0f(1.1 14 21 29 37| * * * * 12
196 209 202 178 15430 38 56 76 93]100.0 100.0 100.0 100.0 100.0f(1.1 14 21 29 37| * * * * 12
80 205 229 210 176 15128 35 53 72 90 |100.0 100.0 100.0 100.0 100.0f(1.0 14 21 29 37| * * * * 12
223 238 233 209 18130 38 58 77 95| 900 90.0 900 900 900 |21 27 41 56 71| * * 16 3.1 51

245 266 258 225 19127 35 52 70 87| 900 900 900 900 900 |21 27 41 55 71| * * 15 3.0 5.1

271 303 269 221 188 |25 32 49 67 84900 90.0 90.0 90.0 900 )20 27 41 55 71| * * 15 3.0 5.1
146 150 144 131 16|36 46 68 90 110|110.0 110.0 110.0 110.0 110.0|1.1 15 22 3.0 3.9 *

16.0 166 158 141 12332 41 62 82 101|110.0 110.0 110.0 1100 110.0f1.1 14 22 30 38| * * * * 14
20 16.1 177 164 140 121|317 39 58 79 981100 110.0 110.0 1100 110.0f1.1 14 22 30 38| * * * * 14
179 188 183 165 14533 42 62 83 102]|100.0 100.0 100.0 100.0 100.0f2.1 28 43 58 74| * * 17 33 55
196 209 202 178 15430 38 56 76 93]100.0 100.0 100.0 100.0 100.0f2.1 28 42 57 73| * * 17 33 54

205 229 210 176 151|128 35 53 72 90 [100.0 100.0 100.0 100.0 100.0|21 28 42 57 74| * * 16 33 54
19 120 114 104 93 |39 50 74 97 119[120.0 120.0 120.0 1200 120012 15 23 32 41| * * * *
129 132 125 112 10035 45 68 90 110]|120.0 120.0 120.0 120.0 120.0f(1.1 15 23 31 40| * * * * 15
100 13.0 140 130 113 9.8 |34 42 63 86 107|120.0 120.0 120.0 120.0 120011 15 23 31 40 * * * * 15
146 150 144 131 16|36 46 68 90 110|110.0 110.0 110.0 110.0 110.0|22 29 45 61 78| * * 19 3.7 6.0

16.0 166 158 141 12332 41 62 82 101]|110.0 110.0 110.0 110.0 110.0|22 29 44 60 77| * * 18 35 58

161 177 164 140 12131 39 58 79 98]110.0 110.0 110.0 110.0 110.0]22 29 43 6.0 77| * * 1.8 35 59
97 97 92 84 76 |41 54 79 105 128]|130.0 130.0 130.0 130.0 130.0|1.2 16 25 34 43| * * 10 17
104 105 99 90 81 |38 50 75 100 122]|130.0 130.0 130.0 130.0 130.0(1.2 16 24 33 43| * *r* 16
110 108 114 105 92 80 (36 46 69 94 117|130.0 130.0 130.0 130.0 130.0(1.2 16 24 33 43| * *r* 18
19 120 114 104 93 |39 50 74 97 119(120.0 120.0 120.0 120.0 120.0|(23 3.1 47 6.4 82| * * 21 40 66

129 132 125 112 10035 45 68 90 110]|120.0 120.0 120.0 120.0 120.0(23 3.0 46 63 81| * * 20 39 64
13.0 140 130 113 98 [34 42 63 86 107]|120.0 120.0 120.0 120.0 120.0f23 3.0 45 63 81| * * 20 39 64

79 78 74 68 65|44 57 85 113 130|140.0 140.0 140.0 140.0 140013 1.7 26 36 43|01 0.1 04 1.0 15
83 84 79 73 67 |41 54 83 110 130|140.0 140.0 140.0 140.0 140.0|13 1.7 26 35 43|01 0.1 04 1.0 1.6
91 94 86 75 67 |38 48 74 101 127]|140.0 140.0 140.0 140.0 140.0|12 16 25 35 45|01 0.1 04 09 1.8

s 97 97 92 84 76 |41 54 79 105 128|130.0 130.0 130.0 130.0 130.0|24 32 49 6.7 87|04 09 23 44 72
104 105 99 90 81 |38 50 75 100 122|130.0 130.0 130.0 130.0 130024 32 48 66 85|04 08 22 42 70
10.8 114 10.5 92 8.0 | 36 46 69 94 117]130.0 130.0 130.0 130.0 130.0/24 31 48 66 85|04 08 21 42 7.0

pressure drop is less than 1 ft Above performance is based on 80°F db / 67°F wb entering air conditions.

Interpolation is permissable, extrapolation is not. Above data is based on 15% methanol.

Performance data in shaded area will be reduced for operating voltages below 240 vac. Table does not include fan or pump power corerctions for AHRI/ISO conditions.
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Table 14a: Performance Data — Trilogy® VE 1860 - Heating

* pressure drop is less than 1 ft

Interpolation is permissable, extrapolation is not.

Performance data in shaded area will be reduced for operating voltages below 240 vac.

Above performance is based on 70°F db entering air condition.

TC KW HE COP

EY:T DT CFMIT Compressor Speed % Compressor Speed % Compressor Speed % Compressor Speed %
30 40 60 80 100 30 40 60 80 100 30 40 60 80 100 | 30 40 60 80 100
6 300 18.0 240 36.0 480 570| 20 2.6 4.0 5.6 6.9 11.0 150 222 288 336 |26 27 26 25 24
20 6 400 180 240 36.0 480 600 | 1.8 2.3 3.7 5.2 69 | 120 16.0 235 303 365 |30 30 29 27 26
6 500 18.0 240 36.0 480 600 | 1.6 2.2 3.4 5.0 68 | 126 167 242 310 37.0 |33 33 31 28 26
12 300 180 240 36.0 480 600 | 194 247 379 529 682 | 114 156 231 299 367 |27 28 28 27 26
12 400 180 240 36.0 480 600 | 165 218 339 482 642|124 166 244 316 381 |32 32 31 29 27
30 12 500 180 240 36.0 480 600 | 148 201 321 464 634|129 171 250 322 384 |36 35 33 30 28
6 300 180 240 36.0 480 600 | 179 226 344 482 620|119 163 243 316 388 |29 31 31 29 28
6 400 180 240 36.0 480 600 | 151 196 3.05 434 581|129 173 256 332 402 |35 36 35 32 30
6 500 180 240 36.0 480 600|135 182 289 419 576|134 178 261 337 403 |39 39 37 34 31
12 300 180 240 36.0 480 600 | 170 212 323 452 583|122 167 250 326 401 |31 33 33 31 30
12 400 180 240 36.0 480 600 | 142 183 284 405 543|132 177 263 342 415 |37 38 37 35 32
40 12 500 180 240 36.0 480 600 | 128 170 269 392 541|136 182 268 346 415 |41 41 39 36 32
6 300 180 240 36.0 480 600 | 157 194 294 412 531|126 174 260 339 419 |34 36 36 34 33
6 400 180 240 36.0 480 600 | 130 166 255 365 493|136 183 273 355 432 |41 42 41 39 36
6 500 180 240 36.0 480 600 ) 116 153 242 354 494 | 140 188 277 359 432 |45 46 44 40 36
13 300 180 240 36.0 480 600 | 151 18 280 393 507|129 177 264 346 427 |35 38 38 36 35
13 400 180 240 36.0 480 600 | 124 158 242 347 470|138 186 27.7 362 440 |42 45 44 41 37
50 13 500 180 240 36.0 480 600 | 111 146 230 337 472|142 190 282 365 439 |47 48 46 42 37
7 300 180 240 36.0 480 600 | 139 170 255 359 464|132 182 273 357 442 |38 41 41 39 38
7 400 180 240 36.0 480 600 | 114 143 219 315 428 | 141 191 285 373 454 |46 49 48 45 41
7 500 18.0 240 36.0 48.0 600 | 1.02 131 207 306 433|145 195 289 375 452 |52 54 51 46 4.1
13 300 180 240 36.0 480 600 ] 132 160 240 339 438|135 185 278 364 451 |40 44 44 42 40
13 400 180 240 36.0 480 600 | 1.08 134 204 295 404|143 194 29.0 379 462 |49 52 52 48 44
60 13 500 180 240 36.0 480 600 | 095 123 193 288 410 | 147 198 294 382 460 |55 57 55 49 43
7 300 180 240 36.0 480 600 | 121 146 219 311 403|139 190 285 374 463 |44 48 48 45 44
7 400 180 240 36.0 480 600 | 098 122 185 270 372|146 199 297 388 473 |54 58 57 52 47
7 500 18.0 240 36.0 480 600 086 110 175 263 380 | 151 202 30.0 39.0 470 |61 64 6.0 53 46
13 300 180 240 36.0 480 600 | 114 137 207 294 382|141 193 290 380 470 |46 51 51 48 46
13 400 180 240 36.0 480 600 | 092 114 174 255 353|149 201 301 393 480 |57 62 61 55 50
70 13 500 180 240 36.0 480 600 | 080 1.03 164 249 363|153 205 304 395 476 |66 69 64 56 48
7 300 180 240 36.0 480 600 | 1.04 124 189 272 355|145 198 295 387 479 |51 57 56 52 49
7 400 186 240 36.0 480 600 | 085 1.02 158 235 329|158 205 306 400 488 |65 69 67 60 53
7 500 192 240 36.0 480 600 | 075 091 149 230 340|167 209 309 401 484 |75 77 71 61 52
13 300 188 240 36.0 480 600) 099 116 179 259 340 | 155 201 299 392 484 |56 6.1 59 54 52
13 400 199 240 36.0 480 600 | 081 095 149 224 316|171 208 309 404 492 |72 74 71 63 56
80 13 500 205 240 360 480 600 | 072 084 139 220 328|180 211 312 405 488 |83 84 76 64 54
7 300 206 240 360 480 600 | 092 104 164 242 320|175 205 304 397 491 |66 68 64 58 55
7 400 217 240 360 480 600 | 076 083 136 209 299|191 212 314 409 498 |84 84 78 67 59
7 500 223 240 360 480 600 | 068 073 127 206 313|200 215 317 410 493 [97 96 83 68 56
13 300 217 240 360 480 600|088 09 155 233 310 | 187 207 307 401 494 |73 74 68 6.0 57
13 400 228 240 360 480 600 | 072 076 128 200 290 |204 214 316 412 501 |93 93 82 70 6.1
90 13 500 234 240 360 480 600 | 064 066 120 198 3.06 | 212 217 319 412 496 |107 106 88 7.1 57
7 300 23.0 240 360 480 600 | 080 084 143 220 297|203 211 311 405 499 |84 84 74 64 59
7 400 242 242 360 480 600 | 064 064 117 190 280 | 220 220 320 415 504 110 110 91 74 63
7 500 247 247 360 48.0 60.0 | 0.58 058 1.09 1.89 298 | 22.7 227 323 415 498 |125 125 96 74 59
17 300 230 240 360 480 600 | 080 084 143 220 297|203 211 311 405 499 |84 84 74 64 59
17 400 242 240 360 480 600 | 064 064 117 190 280|220 218 320 415 504 |10 110 91 74 6.3
100 17 500 247 240 360 480 600 | 058 055 1.09 189 298 | 227 221 323 415 498 |125 127 96 74 59
17 300 23.0 240 360 480 600 | 080 084 143 220 297|203 211 311 405 499 |84 84 74 64 59
17 400 242 240 360 480 600 | 064 064 117 190 280 | 220 218 320 415 504 |11.0 110 91 74 6.3
17 500 247 240 360 48.0 60.0| 058 055 1.09 1.89 298 | 227 221 323 415 498 |125 127 96 74 59
27 300 23.0 240 360 480 600 | 080 084 143 220 297|203 211 311 405 499 |84 84 74 64 59
27 400 242 240 360 480 600 | 064 064 117 190 280|220 218 320 415 504 110 110 91 74 63
110 27 500 247 240 360 480 600 | 058 055 1.09 189 298|227 221 323 415 498 |125 127 96 74 59
27 300 23.0 240 360 480 600 | 080 084 143 220 297|203 211 311 405 499 |84 84 74 64 59
27 400 242 240 360 480 600 | 064 064 117 190 280|220 218 320 415 504 |10 110 91 74 6.3
27 500 247 240 360 480 600 | 058 055 1.09 189 298 | 227 221 323 415 498 |125 127 96 74 59
37 300 230 240 360 480 600 | 080 084 143 220 297|203 211 311 405 499 |84 84 74 64 59
37 400 242 240 360 480 600 | 064 064 117 190 280|220 218 320 415 504 |110 110 91 74 63
120 37 500 247 240 360 480 60.0| 058 055 109 189 298|227 221 323 415 498 [125 127 96 74 59
37 300 23.0 240 360 480 600 | 080 084 143 220 297|203 211 311 405 499 |84 84 74 64 59
37 400 242 240 360 480 600 | 064 064 117 190 280 | 220 218 320 415 504 |11.0 110 91 74 6.3
37 500 247 240 360 480 600 | 058 055 109 189 2098 | 227 221 323 415 498 |125 127 96 74 59

Above data is based on 15% methanol.

Table does not include fan or pump power corerctions for AHRI/ISO conditions.
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Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

Revision Date: May 22, 2024

Performance Data — Trilogy® VE 1860 - Heating

HZ LWT(°F) GPM WPD(ft. of hd)
Ey'\:” Compressor Speed % Compressor Speed % Compressor Speed % Compressor Speed %
30 40 60 80 100 30 40 60 80 100 30 40 60 80 100 30 40 60 80 100
43 52 77 102 116 14.0 14.0 14.0 14.0 14.0 3.7 5.0 7.4 9.6 11.2 0.2 0.6 2.2 4.7 71
20 42 54 78 100 120 14.0 14.0 14.0 14.0 14.0 4.0 5.3 7.8 10.1 12.2 0.2 0.7 2.6 5.4 8.9
41 53 78 99 118 14.0 14.0 14.0 14.0 14.0 4.2 5.6 8.1 10.3 12.3 0.3 0.8 2.9 5.8 9.1
40 49 72 97 113 18.0 18.0 18.0 18.0 18.0 1.9 2.6 3.8 5.0 6.1 * * * * 1.2
40 51 74 95 114 18.0 18.0 18.0 18.0 18.0 21 2.8 41 5.3 6.3 * * * * 1.3
30 38 50 73 94 112 18.0 18.0 18.0 18.0 18.0 2.2 29 4.2 5.4 6.4 * * * * 1.3
36 44 67 89 105 240 240 240 240 240 4.0 54 8.1 10.5 12.9 * * 2.7 5.8 10.0
36 47 68 87 105 240 240 240 240 240 4.3 58 8.5 1.1 134 * * 3.2 6.6 10.9
35 46 67 86 103 240 240 240 240 240 4.5 5.9 8.7 11.2 13.4 * * 3.4 6.9 11.0
34 42 63 85 100 280 280 280 280 280 2.0 2.8 4.2 5.4 6.7 * * * * 1.4
34 44 64 83 99 280 280 280 280 280 2.2 3.0 4.4 5.7 6.9 * * * * 1.6
40 33 43 63 81 98 280 280 280 280 280 2.3 3.0 4.5 5.8 6.9 * * * * 1.6
31 38 58 79 93 340 340 340 340 340 4.2 5.8 8.7 11.3 14.0 * * 3.2 6.8 1.7
31 40 58 76 92 340 340 340 340 340 4.5 6.1 9.1 11.8 14.4 * 1.0 3.7 7.6 12.7
30 39 57 74 90 340 340 340 340 340 4.7 6.3 9.2 12.0 14.4 * 1.1 3.9 7.9 12.6
30 36 56 76 90 370 370 370 370 370 2.0 2.7 41 53 6.6 * * * * 1.3
29 38 56 73 88 370 370 370 370 370 2.1 2.9 4.3 5.6 6.8 * * * * 1.4
50 29 37 55 71 86 370 370 370 370 37.0 2.2 2.9 4.3 5.6 6.8 * * * * 1.4
27 33 52 7 84 43.0 43.0 43.0 430 430 3.8 5.2 7.8 10.2 12.6 * * 2.2 4.9 8.8
27 35 51 67 81 43.0 43.0 43.0 430 430 4.0 5.5 8.2 10.6 13.0 * * 2.6 5.6 9.4
26 34 50 65 79 43.0 43.0 43.0 43.0 430 4.2 5.6 8.3 10.7 12.9 * * 2.7 5.7 9.3
26 32 49 68 80 47.0 470 470 470 470 2.1 29 4.3 5.6 6.9 * * * * 1.5
25 32 48 63 77 47.0 470 470 470 470 2.2 3.0 4.5 5.8 71 * * * * 1.6
60 24 32 47 62 75 47.0 47.0 470 470 470 2.3 3.0 4.5 5.9 71 * * * * 1.6
24 29 46 64 75 53.0 53.0 530 530 53.0 4.0 5.4 8.1 10.7 13.2 * * 25 54 9.6
23 29 44 58 72 530 53.0 53.0 53.0 530 4.2 5.7 8.5 1.1 135 * * 2.8 6.0 10.2
22 29 42 57 70 53.0 53.0 53.0 53.0 53.0 4.3 5.8 8.6 11.1 13.4 * * 29 6.1 10.1
23 28 43 61 72 570 570 570 570 57.0 2.2 3.0 4.5 5.8 7.2 * * * * 1.7
21 28 41 55 68 570 57.0 570 570 57.0 2.3 3.1 4.6 6.0 7.4 * * * * 1.8
70 21 27 40 54 67 570 570 570 570 57.0 2.3 3.2 4.7 6.1 7.3 * * * 1.0 1.8
22 26 41 57 68 63.0 63.0 63.0 63.0 630 4.1 5.6 8.4 1.1 13.7 * * 2.7 5.9 10.3
20 25 38 51 64 63.0 63.0 630 630 63.0 4.5 5.9 8.7 1.4 13.9 * * 3.0 6.4 10.8
20 24 37 50 63 63.0 63.0 63.0 63.0 63.0 4.8 6.0 8.8 11.5 13.8 * * 3.1 6.5 10.6
21 25 39 55 65 67.0 67.0 670 670 67.0 2.4 3.1 4.6 6.0 7.4 * * * * 1.8
20 24 36 49 62 670 670 670 670 67.0 2.6 3.2 4.8 6.2 7.6 * * * 1.0 1.9
80 20 23 35 47 60 67.0 67.0 670 670 67.0 2.8 3.3 4.8 6.2 7.5 * * * 1.0 1.9
21 23 36 52 62 730 730 730 730 730 5.0 5.8 8.7 1.4 14.0 * * 2.9 6.2 10.7
20 22 33 46 59 730 730 73.0 73.0 73.0 5.5 6.0 9.0 1.7 14.2 * * 3.2 6.6 1.1
20 21 32 45 58 730 730 730 73.0 73.0 5.7 6.1 9.0 11.7 141 * 1.0 3.3 6.7 10.9
20 22 35 50 59 770 770 770 770 77.0 2.9 3.2 4.7 6.2 7.6 * * * 1.0 1.9
20 21 32 44 57 770 770 770 770 770 3.1 3.3 4.9 6.3 7.7 * * * 1.1 2.0
20 20 20 31 43 56 770 770 770 770 77.0 3.3 3.3 4.9 6.3 7.6 * * * 1.1 2.0
20 20 32 47 56 83.0 830 830 830 830 5.8 6.0 8.9 11.6 14.2 * * 3.1 6.4 11.0
20 20 30 43 56 83.0 830 830 830 830 6.3 6.3 9.1 11.9 14.4 1.1 1.1 3.3 6.8 11.3
20 20 30 42 55 83.0 83.0 83.0 83.0 83.0 6.5 6.5 9.2 11.9 14.2 1.2 1.2 3.4 6.8 11.0
20 20 32 47 56 83.0 83.0 830 830 830 24 25 3.7 4.8 5.9 * * * * *
20 20 30 43 56 83.0 830 830 830 830 2.6 2.6 3.8 49 5.9 * * * * *
100 20 20 30 42 55 83.0 830 830 830 830 2.7 2.6 3.8 4.9 5.9 * * * * *
20 20 32 47 56 83.0 830 830 830 830 2.4 2.5 3.7 4.8 5.9 * * * * *
20 20 30 43 56 83.0 830 830 830 830 2.6 2.6 3.8 4.9 5.9 * * * * *
20 20 30 42 55 83.0 83.0 830 830 83.0 2.7 2.6 3.8 4.9 5.9 * * * * *
20 20 32 47 56 83.0 830 830 830 830 15 1.6 2.3 3.0 3.7 * * * * *
20 20 30 43 56 83.0 83.0 830 830 830 1.6 1.6 2.4 3.1 3.7 * * * * *
10 20 20 30 42 55 83.0 830 830 830 830 1.7 1.6 24 3.1 3.7 * * * * *
20 20 32 47 56 83.0 830 830 830 830 15 1.6 23 3.0 3.7 * * * * *
20 20 30 43 56 83.0 830 830 830 830 1.6 1.6 24 3.1 3.7 * * * * *
20 20 30 42 55 83.0 83.0 83.0 83.0 83.0 1.7 1.6 2.4 3.1 3.7 * * * * *
20 20 32 47 56 830 830 830 830 830 1.1 11 1.7 2.2 2.7 * * * * *
20 20 30 43 56 83.0 830 830 830 830 1.2 1.2 1.7 22 2.7 * * * * *
120 20 20 30 42 55 83.0 83.0 830 830 830 1.2 1.2 1.7 22 2.7 * * * * *
20 20 32 47 56 83.0 830 830 830 830 11 11 1.7 2.2 2.7 * * * * *
20 20 30 43 56 83.0 830 830 830 830 1.2 1.2 1.7 22 2.7 * * * * *
20 20 30 42 55 83.0 83.0 83.0 83.0 830 12 12 1.7 2.2 2.7 * * * * *
* pressure drop is less than 1 ft Above performance is based on 70°F db entering air condition.
Interpolation is permissable, extrapolation is not. Above data is based on 15% methanol.
Performance data in shaded area will be reduced for operating voltages below 240 vac. Table does not include fan or pump power corerctions for AHRI/ISO conditions.
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Table 14b: Performance Data — Trilogy® VE 1860 - Cooling

TC sC SIT kW HR

EY:T DT | CFM/IT Compressor Speed % Compressor Speed % Compressor Speed % Compressor Speed % Compressor Speed %
30 40 60 80 10030 40 60 80 100| 30 40 60 80 100 30 40 60 80 100| 30 40 60 80 100
45 300 18.0 24.0 36.0 48.0 60.0|11.3 15.5 23.0 30.1 37.8|0.63 0.65 0.64 0.63 0.63|0.26 0.40 0.81 1.38 2.10|18.9 25.4 38.8 52.7 67.2
20 45 400 19.8 24.0 36.0 48.0 60.0|13.9 17.2 26.1 34.2 415|0.71 0.72 0.72 0.71 0.69|0.23 0.35 0.77 1.34 217|205 25.2 386 52.6 67.4
45 500 20.1 24.0 36.0 48.0 60.0[15.7 18.4 28.3 37.9 44.1]0.78 0.77 0.78 0.79 0.74]0.27 0.29 0.83 1.77 2.70[21.0 25.0 38.8 54.0 69.2
40 300 18.0 24.0 36.0 48.0 60.0|11.2 15.3 22.8 30.0 37.7|0.62 0.64 0.63 0.62 0.63|0.41 0.54 0.95 1.57 2.36|19.4 258 39.3 53.3 68.0
40 400 19.1 24.0 36.0 48.0 60.0]|13.6 17.3 26.1 34.3 41.7|0.71 0.72 0.73 0.71 0.70|0.36 0.49 0.90 1.50 2.39|20.3 257 39.1 53.1 68.1
30 40 500 20.1 24.0 36.0 48.0 60.0|16.0 18.8 28.7 38.5 45.0/0.80 0.78 0.80 0.80 0.75[0.35 0.36 0.91 1.89 2.87|21.2 252 39.1 544 69.8
35 300 18.0 24.0 36.0 48.0 60.0|11.3 15.5 23.0 30.1 37.8|0.63 0.65 0.64 0.63 0.63|0.26 0.40 0.81 1.38 2.10|18.9 254 388 527 67.2
35 400 19.8 24.0 36.0 48.0 60.0]|13.9 17.2 26.1 34.2 415|0.71 0.72 0.72 0.71 0.69|0.23 0.35 0.77 1.34 217|205 252 386 52.6 67.4
35 500 20.1 24.0 36.0 48.0 60.0[15.7 18.4 28.3 37.9 44.1]0.78 0.77 0.78 0.79 0.74]0.27 0.29 0.83 1.77 2.70[21.0 25.0 38.8 54.0 69.2
30 300 18.0 24.0 36.0 48.0 60.0|11.2 15.3 22.8 30.0 37.7|0.62 0.64 0.63 0.62 0.63|0.41 0.54 0.95 1.57 2.36|19.4 258 39.3 53.3 68.0
30 400 19.1 24.0 36.0 48.0 60.0(13.6 17.3 26.1 34.3 41.7(0.71 0.72 0.73 0.71 0.70|0.36 0.49 0.90 1.50 2.39|20.3 25.7 39.1 53.1 68.1
40 30 500 20.1 24.0 36.0 48.0 60.0|16.0 18.8 28.7 38.5 45.0/0.80 0.78 0.80 0.80 0.75|0.35 0.36 0.91 1.89 2.87|21.2 252 39.1 544 69.8
25 300 18.0 24.0 36.0 48.0 60.0|11.3 15.5 23.0 30.1 37.8|0.63 0.65 0.64 0.63 0.63|0.26 0.40 0.81 1.38 2.10|18.9 254 388 52.7 67.2
25 400 19.8 24.0 36.0 48.0 60.0|13.9 17.2 26.1 34.2 415(0.71 0.72 0.72 0.71 0.69|0.23 0.35 0.77 1.34 217|205 252 386 526 674
25 500 20.1 24.0 36.0 48.0 60.0[15.7 18.4 28.3 37.9 44.1|0.78 0.77 0.78 0.79 0.74]0.27 0.29 0.83 1.77 2.70[21.0 25.0 38.8 54.0 69.2
20 300 18.0 24.0 36.0 48.0 60.0|11.2 15.3 22.8 30.0 37.7|0.62 0.64 0.63 0.62 0.63|0.41 0.54 0.95 1.57 2.36|19.4 258 39.3 53.3 68.0
20 400 19.1 24.0 36.0 48.0 60.0]|13.6 17.3 26.1 34.3 41.7|0.71 0.72 0.73 0.71 0.70|0.36 0.49 0.90 1.50 2.39|20.3 25.7 39.1 53.1 68.1
50 20 500 20.1 24.0 36.0 48.0 60.0|16.0 18.8 28.7 38.5 45.0/0.80 0.78 0.80 0.80 0.75|0.35 0.36 0.91 1.89 2.87|21.2 252 39.1 544 69.8
15 300 18.0 24.0 36.0 48.0 60.0|11.3 15.5 23.0 30.1 37.8|0.63 0.65 0.64 0.63 0.63|0.26 0.40 0.81 1.38 2.10|18.9 254 388 52.7 67.2
15 400 19.8 24.0 36.0 48.0 60.0]|13.9 17.2 26.1 34.2 415(0.71 0.72 0.72 0.71 0.69|0.23 0.35 0.77 1.34 217|205 252 386 526 674
15 500 20.1 24.0 36.0 48.0 60.0|15.7 18.4 28.3 37.9 44.1]0.78 0.77 0.78 0.79 0.74]0.27 0.29 0.83 1.77 2.70]|21.0 25.0 38.8 54.0 69.2
20 300 18.0 24.0 36.0 48.0 60.0|11.1 15.2 22.6 29.8 37.6|0.62 0.63 0.63 0.62 0.63|0.62 0.76 1.26 2.02 3.02|20.1 26.6 40.3 54.9 70.3
20 400 18.0 24.0 36.0 48.0 60.0|12.8 17.3 26.0 34.3 41.9|0.71 0.72 0.72 0.71 0.70|0.55 0.72 1.18 1.89 2.93|19.9 26.5 40.0 54.4 70.0
60 20 500 19.3 24.0 36.0 48.0 60.0|15.6 18.9 29.0 39.2 46.1|/0.81 0.79 0.81 0.82 0.77|0.51 0.53 1.13 2.22 3.38|21.0 258 399 556 715
10 300 18.0 24.0 36.0 48.0 60.0|11.2 15.3 22.8 30.0 37.7|0.62 0.64 0.63 0.62 0.63|0.41 0.54 0.95 1.57 2.36|19.4 258 39.3 53.3 68.0
10 400 19.1 24.0 36.0 48.0 60.0(13.6 17.3 26.1 34.3 41.7(0.71 0.72 0.73 0.71 0.70|0.36 049 0.90 1.50 2.39|20.3 25.7 39.1 53.1 68.1
10 500 20.1 24.0 36.0 48.0 60.0[16.0 18.8 28.7 38.5 45.0/0.80 0.78 0.80 0.80 0.75[/0.35 0.36 0.91 1.89 2.87[21.2 252 39.1 544 69.8
20 300 18.0 24.0 36.0 48.0 60.0|11.1 15.2 22.6 29.7 37.7|0.62 0.63 0.63 0.62 0.63|0.78 0.98 1.64 2.63 3.94|20.7 274 416 57.0 734
20 400 18.0 24.0 36.0 48.0 60.0|12.8 17.2 25.8 34.1 42.0(0.71 0.72 0.72 0.71 0.70|0.71 0.93 1.51 2.40 3.68|204 272 412 56.2 72.6
70 20 500 18.0 24.0 36.0 48.0 60.0|14.5 18.6 28.7 39.1 46.3/0.81 0.77 0.80 0.81 0.77|0.69 0.72 1.45 2.72 4.10|20.3 26.5 41.0 57.3 74.0
10 300 18.0 24.0 36.0 48.0 60.0|11.1 15.2 22.6 29.8 37.6(0.62 0.63 0.63 0.62 0.63|0.62 0.76 1.26 2.02 3.02|20.1 26.6 40.3 54.9 70.3
10 400 18.0 24.0 36.0 48.0 60.0|12.8 17.3 26.0 34.3 41.9|0.71 0.72 0.72 0.71 0.70|0.55 0.72 1.18 1.89 2.93|19.9 26.5 40.0 54.4 70.0
10 500 19.3 24.0 36.0 48.0 60.0]15.6 18.9 29.0 39.2 46.1/0.81 0.79 0.81 0.82 0.77]|0.51 0.53 1.13 2.22 3.38|21.0 25.8 399 55.6 715
20 300 18.0 24.0 36.0 48.0 60.0|11.2 15.2 22.6 29.9 38.0/0.62 0.63 0.63 0.62 0.63|0.96 1.25 2.16 3.46 515|21.3 28.3 434 59.8 77.6
20 400 18.0 24.0 36.0 48.0 60.0]|12.8 17.0 25.5 33.8 41.9|/0.71 0.71 0.71 0.70 0.70|0.87 1.16 1.95 3.09 4.68|21.0 28.0 42.6 58.5 76.0
80 20 500 18.0 24.0 36.0 48.0 60.0|14.1 18.0 28.1 38.5 46.1|0.78 0.75 0.78 0.80 0.77(0.87 0.98 1.90 3.40 5.08|21.0 27.3 425 59.6 77.3
10 300 18.0 24.0 36.0 48.0 60.0|11.1 15.2 22.6 29.7 37.7|0.62 0.63 0.63 0.62 0.63|0.78 0.98 1.64 2.63 3.94|20.7 274 416 57.0 734
10 400 18.0 24.0 36.0 48.0 60.0|12.8 17.2 25.8 34.1 42.0(0.71 0.72 0.72 0.71 0.70|0.71 0.93 1.51 2.40 3.68|204 272 412 56.2 726
10 500 18.0 24.0 36.0 48.0 60.0]14.5 18.6 28.7 39.1 46.3/0.81 0.77 0.80 0.81 0.77]|0.69 0.72 145 2.72 4.10]|20.3 26.5 41.0 57.3 74.0
20 300 18.0 24.0 36.0 48.0 60.0|11.3 15.3 22.7 30.1 38.4|0.63 0.64 0.63 0.63 0.64|1.19 1.63 2.86 4.57 6.72|22.1 295 458 63.6 829
20 400 18.0 24.0 36.0 48.0 60.0(12.8 16.9 25.2 33.5 41.7(0.71 0.70 0.70 0.70 0.70|1.07 1.48 254 4.00 597|216 29.0 44.7 617 804
20 20 500 18.0 24.0 36.0 48.0 60.0|13.7 17.6 27.5 379 45.6|0.76 0.73 0.76 0.79 0.76|1.10 1.31 248 4.28 6.31|21.8 285 445 626 815
10 300 18.0 24.0 36.0 48.0 60.0|11.2 15.2 22.6 29.9 38.0/0.62 0.63 0.63 0.62 0.63|0.96 1.25 2.16 3.46 5.15|21.3 28.3 434 59.8 77.6
10 400 18.0 24.0 36.0 48.0 60.0|12.8 17.0 25.5 33.8 41.9|/0.71 0.71 0.71 0.70 0.70|0.87 1.16 1.95 3.09 4.68|21.0 28.0 426 585 76.0
10 500 18.0 24.0 36.0 48.0 60.0]14.1 18.0 28.1 38.5 46.1/0.78 0.75 0.78 0.80 0.77]|0.87 0.98 1.90 3.40 5.08]|21.0 27.3 42.5 59.6 77.3
20 300 18.0 24.0 36.0 48.0 56.8|11.4 154 229 30.5 36.6(0.63 0.64 0.64 0.63 0.64|1.53 2.15 3.81 599 7.94|23.2 31.3 49.0 68.5 83.9
20 400 18.0 24.0 36.0 48.0 60.0]|12.9 16.9 25.0 33.3 41.7|/0.72 0.70 0.69 0.69 0.69|1.37 1.93 3.33 520 7.63|22.7 30.6 47.4 657 86.0
100 20 500 18.0 24.0 36.0 48.0 60.0]|13.9 17.5 27.2 37.5 45.2|0.77 0.73 0.76 0.78 0.75|1.40 1.75 3.22 539 7.84|22.8 30.0 47.0 66.4 86.7
10 300 18.0 24.0 36.0 48.0 60.0|11.3 15.3 22.7 30.1 38.4|0.63 0.64 0.63 0.63 0.64|1.19 1.63 2.86 4.57 6.72|22.1 295 458 63.6 829
10 400 18.0 24.0 36.0 48.0 60.0]|12.8 16.9 25.2 33.5 41.7(0.71 0.70 0.70 0.70 0.70|1.07 1.48 254 4.00 597|216 29.0 447 61.7 804
10 500 18.0 24.0 36.0 48.0 60.013.7 17.6 27.5 379 456(0.76 0.73 0.76 0.79 0.76[1.10 1.31 248 4.28 6.31|21.8 285 445 626 815
20 300 18.0 24.0 36.0 445 445|114 155 23.1 285 28.5(0.63 0.64 0.64 0.64 064|20 29 50 6.9 69 |250 339 532 682 682
20 400 18.0 24.0 36.0 48.0 50.5|13.3 17.1 25.0 33.3 35.1|0.74 0.71 0.70 0.69 069| 1.8 26 44 6.7 73|242 328 51.0 71.0 754
110 20 500 18.0 24.0 36.0 48.0 52.0|14.8 18.2 27.5 37.6 40.6|/0.82 0.76 0.76 0.78 0.78| 1.8 23 42 6.7 7.7 |241 319 502 71.0 783
10 300 18.0 24.0 36.0 48.0 56.8|11.4 154 229 30.5 36.6|/0.63 0.64 0.64 0.63 064| 15 22 38 6.0 79 |232 313 49.0 685 839
10 400 18.0 24.0 36.0 48.0 60.0(12.9 16.9 25.0 33.3 41.7|0.72 0.70 0.69 069 0.69| 14 19 33 52 76 |227 30.6 474 657 86.0
10 500 18.0 24.0 36.0 48.0 60.0]13.9 17.5 27.2 37.5 45.2|0.77 0.73 0.76 0.78 0.75| 14 17 32 54 7.8 |228 30.0 47.0 664 86.7
20 300 18.0 24.0 36.0 37.0 37.0|11.4 15,5 23.2 239 23.9|/0.63 0.65 0.65 0.65 065|28 39 66 6.9 69 |275 373 586 60.5 605
20 400 18.0 24.0 36.0 425 425|139 17.6 253 29.7 29.7|0.77 0.73 0.70 0.70 0.70| 25 34 58 7.2 7.2 |264 357 556 672 672
120 20 500 18.0 24.0 36.0 455 455|16.7 19.8 28.7 36.5 36.5/0.93 0.83 0.80 0.80 0.80| 23 30 53 7.7 77 |258 342 540 717 717
10 300 18.0 24.0 36.0 445 445|114 155 23.1 285 28.5(0.63 0.64 0.64 064 06420 29 50 69 609|250 339 532 682 682
10 400 18.0 24.0 36.0 48.0 50.5|13.3 17.1 25.0 33.3 35.1|0.74 0.71 0.70 0.69 069| 1.8 26 44 6.7 73|242 328 51.0 71.0 754
10 500 18.0 240 36.0 48.0 52.0/14.8 18.2 27.5 37.6 40.6]0.82 076 0.76 078 0.78| 18 23 42 67 7.7 |241 319 502 710 783

* pressure drop is less than 1 ft
Interpolation is permissable, extrapolation is not.
Performance data in shaded area will be reduced for operating voltages below 240 vac.

Above performance is based on 80°F db / 67°F wb entering air conditions.
Above data is based on 15% methanol.
Table does not include fan or pump power corerctions for AHRI/ISO conditions.
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Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A
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Performance Data — Trilogy® VE 1860 - Cooling

EER Hz LWT(°F) GPM WPD(ft. of hd)
El’l‘:” Compressor Speed % Compressor Speed % Compressor Speed % Compressor Speed % | Compressor Speed %
30 40 60 80 100 [ 30 40 60 80 100 30 40 60 80 100 | 30 40 60 80 100(30 40 60 80 100
68.1 594 442 347 286|20 25 39 56 71| 650 650 650 650 65008 11 17 23 30| * * * * *
20 86.6 678 469 358 27620 24 37 51 67| 650 650 650 650 650]09 11 17 23 30| * * * * *
739 825 433 271 22220 24 37 52 69| 650 650 650 650 650]09 11 17 24 31| * * * * *
444 448 378 307 255|21 26 41 58 73| 700 700 700 700 700 |10 13 20 27 34| * * * * *
53.7 488 398 319 251|220 25 38 52 68| 700 70.0 70.0 70.0 700 |10 13 20 27 34| * * * * *
30 576 659 395 255 209|220 24 37 51 69| 700 700 70.0 700 700 |11 13 20 27 35| * * * * *
68.1 594 442 347 286|20 25 39 56 71| 650 650 650 650 65011 15 22 30 38| * * * * *
86.6 678 469 358 27620 24 37 51 67| 650 650 650 650 650|112 14 22 3.0 39| * * * * *
739 825 433 271 222|120 24 37 52 69| 650 650 650 650 650 |12 14 22 31 40| * * * * *
444 448 378 307 255|21 26 41 58 73| 700 700 700 700 700 |13 1.7 26 36 45| * * * * *
53.7 488 398 319 25120 25 38 52 68| 700 70.0 70.0 700 700 |14 17 26 35 45| * * * * *
40 576 659 395 255 20920 24 37 51 69| 700 70.0 700 700 700 |14 17 26 36 47| * * * * *
68.1 594 442 347 28620 25 39 56 71| 650 650 650 650 65015 20 3.1 42 54| * * * * *
86.6 678 469 358 27620 24 37 51 67| 650 650 650 650 650 |16 20 31 42 54| * * * * *
739 825 433 271 222|120 24 37 52 69| 650 650 650 650 650 |17 20 31 43 55| * * * * *
444 448 378 307 255|221 26 41 58 73| 700 700 700 700 700 |19 26 39 53 68| * * * * 14
53.7 488 398 319 25120 25 38 52 68| 700 70.0 70.0 700 700 |20 26 39 53 68| * * * * 14
50 576 659 395 255 20920 24 37 51 69| 700 70.0 700 700 700 |21 25 39 54 70| * * * * 15
68.1 594 442 347 286|20 25 39 56 71| 650 650 650 650 650 |25 34 52 70 90| * * * 15 3.2
86.6 67.8 469 358 27620 24 37 51 67| 650 650 650 650 65027 34 51 70 90| * * * 15 3.2
739 825 433 271 222 |20 24 37 52 69)]|650 650 650 650 65028 33 52 72 92| * * * 1.7 385
291 315 286 238 19822 28 43 62 79| 80.0 800 800 800 80020 27 40 55 70| * * * * 15
328 333 304 254 20420 26 40 55 72| 800 80.0 800 800 800|]|20 26 40 54 70| * * * * 15
60 378 457 318 216 178 |20 25 38 53 71| 800 800 80.0 800 80021 26 40 56 72| * * * * 16
444 448 378 307 255|21 26 41 58 73| 700 700 700 700 700 |39 52 7.9 10.7 136| * * 22 52 10.0
53.7 488 398 319 25120 25 38 52 68| 700 70.0 70.0 70.0 70.0 |41 51 7.8 106 13.6| * * 21 52 10.0
576 659 395 255 20920 24 37 51 69| 700 70.0 70.0 70.0 700 |42 50 7.8 10.9 14.0] * * 21 55 10.7
230 244 219 182 15223 30 47 68 87| 90.0 90.0 900 900 90.0 |21 27 42 57 73| * * * 17
253 259 238 200 163 |22 28 43 59 78| 90.0 90.0 900 900 900 |20 27 41 56 73| * * * 17
70 26.2 332 247 176 146 |20 26 40 57 77| 90.0 90.0 900 900 900 |20 26 41 57 74| * * * * 1.8
291 315 286 238 198 |22 28 43 62 79| 80.0 80.0 800 800 800 |40 53 81 11.0 14.1| * * 23 55 107
328 333 304 254 20420 26 40 55 72| 800 80.0 80.0 80.0 800 |40 53 80 109 14.0| * * 23 54 106
378 457 318 216 17820 25 38 53 71| 800 80.0 80.0 80.0 800 |42 52 80 11.1 143| * * 22 57 112
188 19.2 167 139 116 |25 33 52 75 98 |100.0 100.0 100.0 100.0 100.0|2.1 2.8 43 60 78| * * * * 20
20.7 20.7 185 155 128 |23 31 47 66 87 |100.0 100.0 100.0 100.0 100.0|21 28 43 59 76| * * * * 19
80 20.7 245 190 141 11822 29 45 63 85|100.0 100.0 100.0 100.0 100.0|21 2.7 42 6.0 7.7| * * * * 20
230 244 219 182 152 |23 30 47 68 87| 90.0 90.0 90.0 900 90.0 |41 55 83 114 147| * * 25 6.0 117
253 259 238 200 163 |22 28 43 59 78| 90.0 90.0 90.0 90.0 90.0 |41 54 82 112 145| * * 24 58 114
26.2 332 247 176 146|120 26 40 57 771 90.0 90.0 90.0 90.0 900 |41 53 82 11.5 148| * * 24 6.1 12.0
152 148 126 105 89 |28 37 59 85 111|110.0 110.0 110.0 110.0 110.0|2.2 3.0 46 64 83| * * 11 24
16.8 16.2 142 120 10.0|25 34 53 74 99|110.0 110.0 110.0 110.0 110.0|22 29 45 62 80| * * * 10 22
20 164 183 145 112 95|25 33 51 72 96 (1100 110.0 110.0 110.0 110.0|22 28 44 63 82| * * * 10 23
188 192 167 139 16|25 33 52 75 98|100.0 100.0 100.0 100.0 100.0|4.3 5.7 87 12.0 155| * * 28 6.8 133
20.7 20.7 185 155 128 |23 31 47 66 87 |100.0 100.0 100.0 100.0 100.0|4.2 56 85 11.7 152 * * 27 64 12.6
20.7 245 19.0 141 11822 29 45 63 85]100.0 100.0 100.0 100.0 100.0|/4.2 55 85 119 155| * * 26 6.7 131
1.7 111 95 80 72 |31 42 68 98 120/120.0 120.0 120.0 120.0 120.0|23 3.1 49 6.8 84| * * * 13 24
132 124 108 92 79 |28 38 60 85 113|120.0 120.0 120.0 120.0 120.0|2.3 3.1 47 66 86| * * * 12 26
100 129 137 M2 89 77 |27 37 57 82 110|120.0 120.0 120.0 120.0 120.0(23 3.0 47 66 87| * * 12 27
152 148 126 105 89 |28 37 59 85 111|110.0 110.0 110.0 110.0 110.0|44 59 9.2 127 16.6| * * 32 7.8 154
16.8 16.2 142 120 10025 34 53 74 99|110.0 110.0 110.0 110.0 110.0|4.3 58 89 123 16.1| * * 3.0 7.2 143}
164 183 145 112 95 |25 33 51 72 961100 110.0 110.0 110.0 110.0|44 5.7 89 125 16.3| * * 29 75 14.8
88 83 741 64 64 |36 48 79 103 103|130.0 130.0 130.0 130.0 130.0|25 34 53 68 68|01 01 05 12 12
99 94 82 71 69 |32 44 70 98 105|130.0 130.0 130.0 130.0 130.0|24 33 51 71 75|01 01 04 14 17
110 10.1 104 87 71 6.7 |30 41 65 93 104|130.0 130.0 130.0 130.0 130.0|24 32 50 71 78|01 01 04 14 19
1.7 111 95 80 72 |31 42 68 98 120]|120.0 120.0 120.0 120.0 120.0|46 6.3 9.8 13.7 16.8/04 1.0 3.8 9.4 157
132 124 108 92 79 |28 38 60 85 113|120.0 120.0 120.0 120.0 120.0|4.5 6.1 9.5 13.1 17.2104 09 3.5 84 16.6
129 137 M2 89 7.7 |27 37 57 82 110/120.0 120.0 120.0 120.0 120.0({46 6.0 94 133 17.3]04 09 34 8.7 17.0
65 62 54 54 54 |42 57 92 95 95|140.0 140.0 140.0 140.0 1400|127 3.7 59 6.1 6.1|00 00 06 0.7 0.7
7.3 70 6.3 59 59 |36 50 81 98 98 |140.0 140.0 140.0 140.0 140.0|26 36 56 6.7 6.7|00 00 05 11 11
120 79 80 638 59 59 |33 46 74 100 100| 140.0 140.0 140.0 140.0 140.0|26 34 54 72 72|00 00 04 14 14
88 83 741 64 64 |36 48 79 103 103|130.0 130.0 130.0 130.0 130.0|5.0 6.8 10.6 13.6 13.6{04 1.2 4.7 9.1 91
99 94 82 71 69 |32 44 70 98 105|130.0 130.0 130.0 130.0 130.0|4.8 6.6 10.2 142 151|04 1.1 4.2 10.1 11.8
10.1 104 8.7 7.1 6.7 | 30 41 65 93 104)130.0 130.0 130.0 130.0 130.014.8 6.4 10.0 14.2 15.7/0.4 1.0 4.0 10.1 13.0!
* pressure drop is less than 1 ft Above performance is based on 80°F db / 67°F wb entering air conditions.
Interpolation is permissable, extrapolation is not. Above data is based on 15% methanol.
Performance data in shaded area will be reduced for operating voltages below 240 vac. Table does not include fan or pump power corerctions for AHRI/ISO conditions.

climatemaster.com



52

Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

Revision Date: May 22, 2024

Preventive Maintenance

WATER COIL MAINTENANCE

(All other water loop applications)

Generally water coil maintenance is not needed for closed
loop systems. However, if the piping is known to have

high dirt or debris content, it is best to establish a periodic
maintenance schedule with the owner so the water coil
can be checked regularly. Should periodic coil cleaning be
necessary, use standard coil cleaning procedures, which
are compatible with both the heat exchanger material

and copper water lines. Generally, the more water flowing
through the unit, the less chance for scaling. However, flow
rates over 3 gpm per ton (3.9 I/m per kW) may produce
water (or debris) velocities that can erode the heat exchanger
wall and ultimately produce leaks.

FILTERS

Filters must be clean to obtain maximum performance. Filters
should be inspected every month under normal operating
conditions and be replaced when necessary. Units should
never be operated without a filter.

Washable, high efficiency, electrostatic filters, when dirty,
can exhibit a very high pressure drop for the fan motor and
reduce air flow, resulting in poor performance. It is especially
important to provide consistent washing of these filters (in
the opposite direction of the normal air flow) once per month
using a high pressure wash similar to those found at self-
serve car washes.

CONDENSATE DRAIN

In areas where airborne bacteria may produce a “slimy”
substance in the drain pan, it may be necessary to treat the
drain pan chemically with an algaecide approximately every
three months to minimize the problem. The condensate pan
may also need to be cleaned periodically to insure indoor
air quality. The condensate drain can pick up lint and dirt,
especially with dirty filters. Inspect the drain twice a year to
avoid the possibility of plugging and eventual overflow.

FAN MOTORS
All residential units have permanently lubricated fan motors.
Further lubrication is not recommended.

AIR COIL

The air coil must be cleaned to obtain maximum
performance. Check once a year under normal operating
conditions and, if dirty, brush or vacuum clean. Care must
be taken not to damage the aluminum fins while cleaning.
CAUTION: Fin edges are sharp.

CABINET

Do not allow water to stay in contact with the cabinet for
long periods of time to prevent corrosion of the cabinet sheet
metal. Generally, vertical cabinets are set up from the floor

a few inches [7 - 8 cm] to prevent water from entering the
cabinet. The cabinet can be cleaned using a mild detergent.

REFRIGERANT SYSTEM

To maintain sealed circuit integrity, do not install service
gauges unless unit operation appears abnormal. Reference
the operating charts for pressures and temperatures. Verify
that air and water flow rates are at proper levels before
servicing the refrigerant circuit.
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Troubleshooting

SENSOR INPUTS Table 15: Nominal resistance at various temperatures
All sensor inputs are ‘paired wires’ connecting each Temp Temp | Resistance Temp Temp | Resistance
component to the board. Therefore, continuity on pressure _(:;:)8 (;':)) (';2';'2) (;g) 1(;'1:)0 (k;)g;)
switches, for example can be checked at the board a75 05 84.00 56 132.8 288
connector. The thermistor resistance should be measured -16.9 1.5 81.38 57 134.6 2.77
with the connector removed so that only the impedance :f 12-‘2‘ g;-zg :: 122-2 g-g;
of the thermistor is measu_red. If dgswed, this reading can 0 14.0 55.30 %0 140.0 549
be compared to the thermistor resistance chart shown in 9 15.8 5238 61 141.8 240
Table 15. An ice bath can be used to check the calibration -8 17.6 49.64 62 143.6 2.32
of the thermistor. -7 19.4 47.05 63 145.4 2.23
-6 21.2 44.61 64 147.2 2.16
-5 23.0 42.32 65 149.0 2.08
-4 24.8 40.15 66 150.8 2.01
3 26.6 38.11 67 152.6 1.94
2 28.4 36.18 68 154.4 1.88
-1 30.2 34.37 69 156.2 1.81
0 32.0 32.65 70 158.0 1.75
1 33.8 31.03 71 159.8 1.69
2 35.6 29.50 72 161.6 1.64
3 37.4 28.05 73 163.4 1.58
4 39.2 26.69 74 165.2 1.53
5 41.0 25.39 75 167.0 1.48
6 42.8 24.17 76 168.8 1.43
7 44.6 23.02 77 170.6 1.39
8 46.4 21.92 78 172.4 1.34
9 48.2 20.88 79 174.2 1.30
10 50.0 19.90 80 176.0 1.26
1 51.8 18.97 81 177.8 1.22
12 53.6 18.09 82 179.6 1.18
13 55.4 17.26 83 181.4 1.14
14 57.2 16.46 84 183.2 1.10
15 59.0 15.71 85 185.0 1.07
16 60.8 15.00 86 186.8 1.04
17 62.6 14.32 87 188.6 1.01
18 64.4 13.68 88 190.4 0.97
19 66.2 13.07 89 192.2 0.94
20 68.0 12.49 90 194.0 0.92
21 69.8 11.94 91 195.8 0.89
22 71.6 11.42 92 197.6 0.86
23 73.4 10.92 93 199.4 0.84
24 75.2 10.45 94 201.2 0.81
25 77.0 10.00 95 203.0 0.79
26 78.8 9.57 96 204.8 0.76
27 80.6 9.16 97 206.6 0.74
28 82.4 8.78 98 208.4 0.72
29 84.2 8.41 99 210.2 0.70
30 86.0 8.06 100 212.0 0.68
31 87.8 7.72 101 213.8 0.66
32 89.6 7.40 102 215.6 0.64
33 91.4 7.10 103 217.4 0.62
34 93.2 6.81 104 219.2 0.60
35 95.0 6.53 105 221.0 0.59
36 96.8 6.27 106 2228 0.57
37 98.6 6.01 107 224.6 0.55
38 100.4 5.77 108 226.4 0.54
39 102.2 5.54 109 228.2 0.52
40 104.0 5.33 110 230.0 0.51
41 105.8 5.12 111 231.8 0.50
42 107.6 4.92 112 233.6 0.48
43 109.4 4.72 113 235.4 0.47
44 11.2 4.54 114 237.2 0.46
45 113.0 4.37 115 239.0 0.44
46 114.8 4.20 116 240.8 0.43
47 116.6 4.04 117 242.6 0.42
48 118.4 3.89 118 244.4 0.41
49 120.2 3.74 119 246.2 0.40
50 122.0 3.60 120 248.0 0.39
51 123.8 3.47 121 249.8 0.38
52 125.6 3.34 122 251.6 0.37
53 127.4 3.22 123 253.4 0.36
54 129.2 3.10
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Table 16: Troubleshooting

Code Fault | Mode | Possible Cause Solution
2 High Discharge Pressure

CL Reduced or no water flow Check loop pump operation.

CL Reduced or no water flow Check water flow and adjust to proper flow rate.

CL Water temp out of range Bring water temp within design parameters.

HT Reduced or no airflow Check for dirty air filter. Clean or replace.

HT Reduced or no airflow Check fan motor operation and airflow restrictions.

HT Reduced or no airflow Dirty air coil.

HT Reduced or no airflow External static is too high? Correct duct work.

HT Air temp out of range Bring air temp within design parameters.

ALL Overcharged Check superheat and subcooling vs. manual mode operating condition
table.

ALL Faulty discharge transducer Check transducer.

3 Low Suction Pressure

ALL Insufficient charge Check for refrigerant leaks.

HT Incorrect loop configuration Check freeze protection trip point setting.

HT Reduced or no water flow Check loop pump operation.

HT Reduced or no water flow Check water flow and adjust to proper flow rate.

CL Reduced or no airflow Check for dirty air filter. Clean or replace.

CL Reduced or no airflow Check fan motor operation and air flow restrictions.

CL Reduced or no airflow Dirty air coil.

CL Reduced or no airflow External static is too high? Correct duct work.

HT Improperly functioning EEV1 Check coil windings with ohmmeter. WHITE/RED, GREEN/RED,
YELLOW/VIOLET, and BLUE/VIOLET should each read between 36
and 44 ohms.

HT Improperly functioning EEV1 Check output signal from EXM.

CL Improperly functioning EEV2 Check coil windings with onmmeter. WHITE/RED, GREEN/RED,
YELLOWY/VIOLET, and BLUE/VIOLET should each read between 36
and 44 ohms.

CL Improperly functioning EEV2 Check output signal from EXM.

HT Water temp out of range Bring water temp within design parameters.

CL Air temp out of range Bring air temp within design parameters.

ALL Faulty suction transducer Check transducer.

ALL Faulty check valve Check different operational modes to isolate valve.

ALL Restriction after the EEV Check for temperature drop at various sections along refrigerant
circuit. i.e., across filter-dryer, etc.

6 Condensate Overflow

ALL Blocked drain Check for blockage and clean drain.

ALL Improper trap Check trap dimensions and location ahead of vent.

CL Poor drainage Check for piping slope away from unit.

CL Poor drainage Check slope of unit towards outlet.

CL Poor drainage Poor venting? Check vent location.

CL Moisture on sensor Check for moisture shorting to air coil.

ALL Plugged air filter Clean or replace air filter.

ALL Restricted return airflow Find and eliminate restriction. Increase return duct and/or grille size.

7 Over/Under Voltage

ALL Under voltage Check power supply and 24Vac before and during operation.

ALL Under voltage Check power supply wires.

ALL Under voltage Check 24Vac transformer tap for correct power supply voltage.

ALL Over voltage Check power supply and 24Vac before and during operation.

ALL Over voltage Check 24Vac transformer tap for correct power supply voltage.
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Troubleshooting

Code Fault Mode Possible Cause Solution
10 ECM Low RPM
ALL Blower does not operate Check blower line voltage.
ALL Blower does not operate Check blower low voltage wiring.
ALL Blower operating Wrong unit size selected? Check unit configuration.
with incorrect airflow
ALL Blower operating with Wrong unit family selected? Check unit configuration.
incorrect airflow
ALL Blower operating Incorrect motor size.
with incorrect airflow
ALL Blower operating Incorrect blower selection.
with incorrect airflow
1 Low Air Coil Pressure
CL Low return air temp Bring air temp within design parameters.
CL Plugged air filter Clean or replace air filter.
CL Bad suction pressure If supply voltage at BLK and GND wires reads 4.5-5.5 VDC but signal
transducer at GND and RED is not between 0.5-4.5 VDC, replace sensor.
CL Insufficient charge Check for refrigerant leaks.
12 I Control Fault
ANY EXM not properly programmed | Reprogram EXM using service tool.
ANY Bad EXM Replace EXM.
13| Low Pump Flow
ALL Flat loop Flush and repressurize loop.
ALL Air pocket Flush and repressurize loop.
ALL System setup for single and Change unit loop pump configuration.
not parallel pumping.
ALL Pump failure Check pump.
ALL Bad flow sensor Check flow sensor.
14 High Discharge Temp
ALL Insufficient charge Check for refrigerant leaks.
HT Water temp out of range Bring water temp within design parameters.
CL Air temp out of range Bring air temp within design parameters.
ALL Faulty EEV Check EEV operation, superheat will be high as well.
ALL Fouled heat exchanger Clean appropiate coil.
15 Discharge Pressure Sensor
ALL Bad transducer If supply voltage at BLK and GND wires reads 4.5-5.5 VDC but signal
at GND and RED is not between 0.5-4.5 VDC, replace sensor.
ALL Bad wiring harness Check harness.
ALL Bad EXM If supply voltage across BLK and GND doesn’t read 4.5-5.5 VDC
replace EXM.
ALL Bad EXM If voltage across GND and RED reads between 0.5-4.5 VDC but fault
still exists, replace EXM.
16 | Suction Pressure Sensor
ALL Bad transducer If supply voltage at BLK and GND wires reads 4.5-5.5 VDC but signal
at GND and BLU is not between 0.5-4.5 VDC, replace sensor.
ALL Bad wiring harness Check harness.
ALL Bad EXM If supply voltage across BLK and GND doesn’t read 4.5-5.5 VDC
replace EXM.
ALL Bad EXM If voltage across GND and BLU reads between 0.5-4.5 VDC but fault
still exists, replace EXM.
17 | Space Temp Sensor
ALL Bad thermostat Check thermostat to ensure that it is operating.
ALL Bad EXM Use T-Stat service mode to check other temp values as well as space
humidity. If not, replace EXM.
ALL Bad wiring Check wiring between the thermostat and EXM.
ALL Incorrect master/slave setting Check that DIP switch 1 is set to the ON position.
18 Space Humidity Sensor
ALL Bad thermostat Check thermostat to ensure that it is operating.
ALL Bad EXM Use T-Stat service mode to check other temp values as well as space
temp. If not, replace EXM.
ALL Bad wiring Check wiring between the thermostat and EXM.
ALL Incorrect master/slave setting Check that DIP switch 1 is set to the ON position.
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Troubleshooting

Code Fault Mode | Possible Cause Solution
19 | Low Refrigerant Pressure
Differential
ALL Stuck RV Replace improperly functioning RV.
ALL Bad compressor Check compressor to ensure it is operating.
20 I ECM Configuration Fault (any)
ALL Incorrect unit configuration Check unit size.
ALL Incorrect motor size Check motor size.
21| High Blower Static
ALL Plugged air filter Clean or replace air filter.
ALL Bad duct work Correct duct work.
22 I Grundfos Flow Sensor
ALL Bad transducer If supply voltage across BRN and WHT wires reads 4.75-5.25 VDC
but a signal is not present, replace sensor.
ALL Bad wiring harness Check harness.
ALL Bad EXM If supply voltage across BRN and WHT doesn’t read 4.75-5.25 VDC
replace EXM.
23 Grundfos Pressure Sensor
ALL Bad transducer If supply voltage across BRN and WHT wires reads 4.75-5.25 VDC
but a signal is not present, replace sensor.
ALL Bad wiring harness Check harness.
ALL Bad EXM If supply voltage across BRN and WHT doesn’t read 4.75-5.25 VDC
replace EXM.
24 Leaving Air Temp Sensor
ALL Bad thermistor Check temp vs. resistance curve per calculator.
ALL Bad wiring harness Check wiring harness.
ALL Bad EXM If harness and sensor are fine, board is bad. Replace EXM.
25 | High EWT Warning
ALL I High EWT Bring water temp within design parameters.
26 | Low EWT Warning
ALL I Low EWT Bring water temp within design parameters.
27 I Cabinet Temp Sensor
ALL Bad thermistor Check temp vs. resistance curve per calculator.
ALL Bad wiring harness Check wiring harness.
ALL Bad EXM If harness and sensor are fine, board is bad. Replace EXM.
28 No Loop Pump Feedback
ALL No line voltage Check power cable or unit voltage.
ALL Control signal cable Check signal cable and verify that voltage is between 3-4 VDC with
the pump OFF and between 0-2 VDC with the pump ON.
ALL Bad EXM If a feedback signal is present but the EXM doesn’t read it properly the
board is damaged. Replace the EXM.
29 I Low Loop Pump Voltage
ALL Low pump voltage Check line voltage to the pump and increase.
30 I Loop Pump Locked Rotor
ALL Contaminants or trash in the Remove the pump head, clean out contaminants and flush system.
pump impeller
ALL Seized impeller Replace pump.
31 I Loop Pump Voltage Shutdown
ALL Low pump voltage Check line voltage to the pump.
32 I Loop Pump Sensor
ALL Bad RPM sensor Replace pump if the line voltage and control signal is present at the
pump but it doesn’t operate.
38 I Suction Temp Sensor
ALL Bad thermistor Check temp vs. resistance curve per calculator.
ALL Bad wiring harness Check wiring harness.
ALL Bad EXM If harness and sensor are fine board is bad, replace EXM.
39 Discharge Temp Sensor
ALL Bad thermistor Check temp vs. resistance curve per calculator.
ALL Bad wiring harness Check wiring harness.
ALL Bad EXM If harness and sensor are fine board is bad, replace EXM.
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Troubleshooting

Code Fault Mode | Possible Cause | Solution
42 Air Coil Liquid Temp Sensor
ALL Bad thermistor Check temp vs. resistance curve per calculator.
ALL Bad wiring harness Check wiring harness.
ALL Bad EXM If harness and sensor are fine board is bad, replace EXM.
43 | Air Coil Vapor Temp Sensor
ALL Bad thermistor Check temp vs. resistance curve per calculator.
ALL Bad wiring harness Check wiring harness.
ALL Bad EXM If harness and sensor are fine board is bad, replace EXM.
44 | Water Coil Liquid Temp Sensor
ALL Bad thermistor Check temp vs. resistance curve per calculator.
ALL Bad wiring harness Check wiring harness.
ALL Bad EXM If harness and sensor are fine board is bad, replace EXM.
45 Water Coil Vapor Temp Sensor
ALL Bad thermistor Check temp vs. resistance curve per calculator.
ALL Bad wiring harness Check wiring harness.
ALL Bad EXM If harness and sensor are fine board is bad, replace EXM.
47 | Spare Temp 1 Sensor Fault
ALL Bad thermistor Check temp vs. resistance curve per calculator.
ALL Bad wiring harness Check wiring harness.
ALL Bad EXM If harness and sensor are fine board is bad, replace EXM.
51 High Suction Pressure Warning
ALL Overcharged Check superheat and subcooling vs. typical operating condition table.
ALL Faulty discharge transducer Check transducer.
CL High EWT Bring water temp within design parameters.
HT High EAT Bring air temp within design parameters.
52 | Low Suction Pressure Warning
HT Low LWT Bring water temp within design parameters.
ALL Insufficient charge Check for refrigerant leaks.
HT Incorrect loop configuration Check freeze protection trip point setting.
HT Reduced or no water flow Check loop pump operation.
HT Reduced or no water flow Check water flow and adjust to proper flow rate.
CL Reduced or no airflow Check for dirty air filter. Clean or replace.
CL Reduced or no airflow Check fan motor operation and airflow restrictions.
CL Reduced or no airflow Dirty air coil.
CL Reduced or no airflow External static is too high? Correct duct work.
HT Improperly functioning EEV1 Check coil windings with ohmmeter. WHITE/RED, GREEN/RED,
YELLOWI/VIOLET, and BLUE/VIOLET should each read between 36
and 44 ohms.
HT Improperly functioning EEV1 Check output signal from EXM.
CL Improperly functioning EEV2 Check coil windings with ohmmeter. WHITE/RED, GREEN/RED,
YELLOW/VIOLET, and BLUE/VIOLET should each read between 36
and 44 ohms.
CL Improperly functioning EEV2 Check output signal from EXM.
HT Water temp out of range Bring water temp within design parameters.
CL Air temp out of range Bring air temp within design parameters.
ALL Faulty suction transducer Check transducer.
ALL Faulty check valve Check different operational modes to isolate valve.
ALL Restriction after the EEV Check for temperature drop at various sections along refrigerant
circuit. i.e., across filter-dryer, etc.
53 Low Discharge Pressure
Warning
CL Low EWT Bring water temp within design parameters.
HT Low EAT Bring air temp within design parameters.
57 Low Discharge Superheat
ALL Faulty EEV Check EEV operation.
ALL Bad discharge pressure Troubleshoot transducer.
transducer
ALL Bad discharge temp sensor Check temp vs. resistance curve per calculator.
ALL Improperly installed discharge | Check location and position of temp sensor.
temp sensor
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Troubleshooting

Code Fault Mode | Possible Cause Solution
58 Low Suction Superheat
ALL Faulty EEV Check EEV operation.
ALL Bad suction pressure Troubleshoot transducer.
transducer
ALL Bad suction temp sensor Check temp vs. resistance curve per calculator.
ALL Improperly installed suction Check location and position of temp sensor.
temp sensor
59 High Suction Superheat
ALL Faulty EEV Check EEV operation.
ALL Low charge Check unit capacity in mode check.
ALL Bad suction pressure Troubleshoot transducer.
transducer
ALL Bad suction temp sensor Check temp vs. resistance curve per calculator.
ALL Improperly installed suction Check location and position of temp sensor.
temp sensor
60 General Compressor Fault
Mitsubishi Inverter 0930
HT, CL | Check compressor sub faults See Low Level sub-faults (codes 61-71, 75 and 76).
Carel Inverter 1860
HT, CL | Data reception failure Check the serial connection. Switch the drive off and back on again. In
case of persistence, call for assistance.
HT, CL | Execution of reset parameter Set parameters.
default command;
Parameters user setting
corrupted
HT, CL | Wrong parameters values or Switch the drive off and back on again. Check the parameters values.
unsuited load Check the motor load.
HT, CL | Refer to class Aalarm 13 Refer to class A alarm 13.
61 High Temp Shutdown
Mitsubishi Inverter 0930
HT, CL | Improper contact with heat sink | Check heat sink contact with inverter board.
HT, CL | Damaged thermistor Replace inverter board if reading coming back from board is higher
than 200°F.
***WARNING - Inverter board capacitors maintain high voltage for up
to 15 minutes before fully discharging.
Carel Inverter 1860
HT, CL | The temperature inside the Check that the quantity and flow of cooling air ar regular. Check that
drive has exceeded the there is not dust in the heat sink. Check the environment temperature.
maximum level allowed. Ensure that the switching frequency is not too high with respect to the
environment temperature and the motor load.
HT, CL | The temperature of the drive is | Warm up the ambient where the drive is installed.
lower than the minimum level
allowed.
HT, CL | - Blockage in the cooling Check quality (dirt) and quantity of cooling air.
system Check ambient temperature.
» Minimum distance for inverter
positioning not respected
(see manual)
« Cooling system not working
properly
HT, CL | « Cooling system not working Check ambient temperature.
properly
* Unsuitable environment
HT, CL | PFC overcurrent Reset alarm. In case of persistence, call for assistance.
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Code Fault Mode | Possible Cause Solution
62 High Current At Start Up
ALL Low input voltage Check input voltage.
ALL Incorrect compressor wiring Check wiring from inverter to compressor.
ALL Defective compressor Check compressor.
ALL Damaged inverter board Remove wiring check if there is short circuit between P2-U, P2-V, P2-
W, N2-U, N2-V, and N2-W. If so, replace inverter board.
***WARNING - Inverter board capacitors maintain high voltage for up
to 15 minutes before fully discharging.
ALL Incorrect inverter Board Check inverter board to ensure it is the correct size.
***WARNING - Inverter board capacitors maintain high voltage for up
to 15 minutes before fully discharging.
63 High Current Shutdown
Mitsubishi Inverter 0930

HT, CL | Low input voltage Check input voltage.

HT, CL | Incorrect compressor wiring Check wiring from inverter to compressor.

HT, CL | Defective compressor Check compressor.

HT, CL | Damaged inverter board Remove wiring check if there is short circuit between P2-U, P2-V, P2-
W, N2-U, N2-V, and N2-W. If so, replace inverter board.
***WARNING - Inverter board capacitors maintain high voltage for up
to 15 minutes before fully discharging.

HT, CL | Incorrect inverter Board Check inverter board to ensure it is the correct size.

***WARNING - Inverter board capacitors maintain high voltage for up
to 15 minutes before fully discharging.
Carel Inverter 1860
HT, CL | The drive has detected a Check the load, the dimension of the motor and the cables. Decrease
current supplied that is too acceleration. Check the motor parameters.
high due to:
« Sudden strong load increase
« Acceleration that is too high
« Wrong parameters values or
inadequate motor
HT, CL | The drive has detected an Check the load, the dimension of the motor and the cables. Check the
instantaneous current supplied | motor parameters.
that is too high due to:
« Sudden strong load increase
« Motor cables short circuit
« Wrong parameters values or
inadequate motor
HT, CL | Refer to alarms 7 and 25 Refer to alarm 7 and 25 (redundancy).
(redundancy) 1) Compressor fault (measure winding resistance, etc.).
1) Excessive compressor ***WARNING - Suitable instrumentation is required for high-
current draw. (compressor displacement compressors (Example: compressors above 55 cc have
fault) phase-to-phase winding resistances lower than 1 ohm).
64 High DC Voltage Shutdown
Mitsubishi Inverter 0930

HT, CL | High input voltage Check input voltage.

HT, CL | Damaged inverter board If DC bus voltage stays above 400V, replace inverter board.
***WARNING - Inverter board capacitors maintain high voltage for up
to 15 minutes before fully discharging.

Carel Inverter 1860

HT, CL | The DC voltage of the Decrease deceleration.

intermediate circuit has

exceeded the limits envisioned

due to:

« Deceleration that is too high

« High over-voltage peaks on
the power supply network
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intermediate circuit is below

the limits envisioned due to:

« Insufficient power supply
voltage

« Fault inside the drive

Code Fault Mode Possible Cause Solution
65 | Current Sensor Warning
Mitsubishi Inverter 0930
HT, CL | Damaged inverter board Replace inverter board.
***WARNING - Inverter board capacitors maintain high voltage for up
to 15 minutes before fully discharging.
Carel Inverter 1860
HT, CL | Loss of data in memory Reset alarm. In case of persistence, call for assistance.
HT, CL | Overload CPU Reset alarm. In case of persistence, call for assistance.
HT, CL | Loss of data in memory Reset alarm. In case of persistence, call for assistance.
HT, CL | Irreparable damage to the Permanent damage, contact service for replacement.
internal “redundancy” circuit of
the STO function
HT, CL | Driver electronics damaged Permanent damage, contact service for replacement.
HT, CL | Driver electronics damaged Permanent damage, contact service for replacement.
HT, CL | Malfunction/internal fault Reset alarm. In case of persistence, call for assistance.
HT, CL | Irreparable damage to the Permanent damage, contact service for replacement.
internal circuit
HT, CL | Current measurement chain Permanent damage, contact service for replacement.
damaged (sensors, op amps,
shunts, ..)
HT, CL | DCbus current measurement Permanent damage, contact service for replacement.
chain damaged (sensors, op
amps, ..)
66 I Heat Sink Thermistor Error
ALL Damaged inverter board Replace inverter board.
***WARNING - Inverter board capacitors maintain high voltage for up
to 15 minutes before fully discharging.
67 I Current Sensor Error
ALL Damaged inverter board Replace inverter board.
***WARNING - Inverter board capacitors maintain high voltage for up
to 15 minutes before fully discharging.
68 Lack of Inverter COMM /
Initialization
ALL Faulty control cable CN4 Check continuity on harness between inverter interface module
and CN4.
ALL Faulty control cable CN2 Check continuity on harness between inverter interface module
and CN2.
ALL Faulty 5V power supply on Check C and OUT for 4.75-5.25 VDC.
inverter interface module
ALL Faulty 15V power supply on Check GND and 15V for 14.25-15.75 VDC.
inverter interface module
ALL Faulty 18V power supply on Check GND and 18V for 17.50-19.00 VDC.
inverter interface module
ALL Damaged inverter board Replace inverter board.
***WARNING - Inverter board capacitors maintain high voltage for up
to 15 minutes before fully discharging.
69 Low Voltage Shutdown -
Inverter
Mitsubishi Inverter 0930
HT, CL | Low input voltage Check input voltage.
HT, CL | Incorrect compressor wiring Check wiring from drive to compressor.
HT, CL | Incorrect wiring between CN2 Check wiring from drive to inverter interface module.
and inverter interface module
HT, CL | Damaged inverter board If DC bus voltage stays below 200V, replace drive board.
***WARNING - Inverter board capacitors maintain high voltage for up
to 15 minutes before fully discharging.
Carel Inverter 1860
HT, CL | The DC voltage of the In the event of temporary cut-off of the power supply, reset the alarm

and re-start the drive. Check the power supply voltage.
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Code Fault Mode | Possible Cause | Solution
70 | Power Supply Sync Warning
Mitsubishi Inverter 0930
HT, CL I Bad input voltage I Check input voltage.
Carel Inverter 1860
HT, CL | Too high AC power supply Check input power supply and if inductive load generating overvoltage
voltage are connected to the line.
HT, CL | Too low AC power supply Check input power supply and cables.
voltage
HT, CL | Refer to alarm 115 Refer to alarm 115.
7 Converter Over Current
Shutdown
ALL Low input voltage Check input voltage.
72 Protect Operation -
Compressor Current
Mitsubishi Inverter 0930
ALL Internal dragging of Check compressor and if all looks normal and problem is still present,
compressor replace compressor.
ALL High compressor load Reduce maximum operating speed of the system.
ALL Incorrect inverter board Check board to ensure it is the correct size.
ALL Damaged inverter board If DC bus voltage stays below 200V, replace drive board.
***WARNING - Inverter board capacitors maintain high voltage for up
to 15 minutes before fully discharging.
Carel Inverter 1860
ALL « STO open (activation of an Check external protection devices.
external protector, ..)
« Wiring errors
73 Protect Operation - Heat Sink
Temp
ALL Improper inverter contact with Check heat sink contact with inverter board.
heat sink ***WARNING - Inverter board capacitors maintain high voltage for up
to 15 minutes before fully discharging.
74 Protect Operation -
Input Current
ALL Low input voltage Check input voltage.
ALL High compressor load Reduce maximum operating speed of the system.
CL Water temp at range limit Decrease loop temp.
CL Water temp at range limit Decrease pump DT.
HT Air temp at range limit Decrease entering air temp.
HT Air temp at range limit Increase airflow setpoint.
75 Lack of Inverter Interface
Module Communications
ALL Faulty control cable Check continuity on harness between EXM and inverter interface
module.
ALL Damaged inverter interface Replace inverter interface module.
module
ALL Damaged EXM Replace EXM
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Code Fault Mode | Possible Cause | Solution
76 Low Voltage Shutdown
Mitsubishi Inverter 0930

ALL Under voltage Check power supply and 24Vac before and during operation.

ALL Check power supply wires.

ALL Check 24Vac transformer tap for correct power supply voltage.

Carel Inverter 1860

ALL Input power supply phase loss, | Check the input power supply phases to the drive, reduce motor
three-phase power supply power (speed).
unbalance

ALL Motor cable disconnected Check the connections of the motor cable.

ALL The drive has detected a Check ground insulation of the motor and wires.
ground current too high

ALL « It indicates a small earth fault | Check tightness/wiring of the inverter/compressor cables. If properly

on the motor wired, then permanent damage to the motor.
* The current measurement

chain (sensors, op amps,

shunts, ..) is damaged

ALL Excessive external load (e.g. Check external loads conneted to the DCbus terminal; especially
fans) connected to the DCbus | when the external load starts.

ALL Excessive external load (e.g. Check external loads conneted to the DCbus terminal; especially
fans) connected to the DCbus | when the external load starts.

ALL Incompatibility between Check that the compressor uSafety parameters are adequate. Check
compressor uSafety the compressor-inverter combination. Inverter probably too small.
parameters that characterize
the inverter as a PEC and the
inverter size

77 Low Leaving Air Temp

ALL Low EAT Bring EAT into range.

ALL Check unit capacity Run mode to check unit capacity.

ALL Bad thermistor Check temp vs. resistance curve per calculator.

ALL Incorrect airflow Check airflow and reduce if necessary.

ALL Improperly installed airflow Check installation.
sensor

78 High Leaving Air Temp

ALL High SAT Bring SAT into range.

ALL Low airflow Increase airflow.

ALL Bad thermistor Check temp vs. resistance curve per calculator.

ALL Improperly installed airflow Check installation.
sensor

79 I Low Subcooling

ALL I Low charge I Check unit capacity in mode check.
80 | ECM Blower Motor Fault

ALL I High level fault condition I See low level faults (81-86).
81 I ECM Lost Rotor Fault

ALL Check blower assembly Blower wheel set screw loose.

ALL Check blower assembly Blower wheel dragging.

ALL Check blower assembly Blower wheel locked.

82 I ECM Current Trip Fault
ALL Low input voltage Check input voltage.
ALL Bad ECM Replace motor.

83 | ECM Temp Limit Fault
ALL High ambient motor temp Reduce cabinet temp.
ALL Dirty motor housing Clean motor.

84 | ECM Locked Rotor Fault

ALL Debris in blower assembly Check blower and clean assembly.

ALL Blower wheel dragging Check blower assembly.

ALL Bad motor bearing Replace motor.

85 ECM Over Voltage Fault
ALL High input voltage Check input voltage.
ALL Bad ECM If nothing is found from other solutions, replace motor.

Geothermal Heating and Cooling




Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

Revision Date: May 22, 2024

Troubleshooting

Code Fault Mode | Possible Cause Solution
86 | ECM Under Voltage Fault
ALL Low input voltage Check input voltage.
ALL Power cable Check power cable.
ALL Bad ECM If nothing is found from other solutions, replace motor.
87 ECM Blocked Inlet Fault
ALL Low input voltage Check input voltage to ensure it is a rated nominal voltage.
ALL Dirty air filter Clean or replace.
ALL Dirty air coil Clean air coil.
ALL External static is too high Correct duct work.
88 ECM Power Limit Warning
ALL Low input voltage Check input voltage to ensure it is a rated nominal voltage.
ALL Dirty air filter Clean or replace.
ALL Dirty air coil Clean air coil.
ALL External static is too high Correct duct work.
89 I ECM Temp Limit Warning
ALL High ambient motor temp Reduce cabinet temp.
ALL Dirty motor housing Clean motor.
90 I ECM No Communications Fault
ALL Control signal cable Check cable.
ALL Bad ECM If cable is OK, replace motor.
ALL Bad EXM If cable and motor are OK, replace EXM.
ALL No input voltage Check input voltage.
91 ECM Horsepower
Configuration Fault
ALL Incorrect motor Check motor size.
ALL Incorrect unit configuration Check unit configuration.
92 ECM Bad Parameter Fault
ALL Incorrect HP motor detected Check motor size.
ALL Incorrect unit configuration Check unit configuration.
97 Pressure Sensor Calibration
Fault
ANY Unit not equalized With unit mode OFF, wait appropriate period for transducers to
equalize.
OFF Bad discharge pressure Troubleshoot transducer.
transducer
OFF Bad suction pressure Troubleshoot transducer.
transducer
98 Loop Flow w/o Loop Pump
Warning
OFF Loop pump check valve stuck Remove internal check valve and clean. System should also be
open flushed using a 100 mesh strainer to remove particles from system.
99 Excessive Transition Mode
Operation
ANY Stuck reversing valve Run system in service mode to verify operation or perform magnet
test.
ANY Bad compressor Check compressor operation.
100 | Low Loop Pressure Warning
ANY Low loop pressure Check loop pressure.
ANY Bad pressure (DPD) sensor Check sensor.
ANY Improperly installed (DPD) Remove sensor and reinstall.

sensor
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Revision Date: May 22, 2024

Refrigeration Troubleshooting Form - Heating

Trilogy Variable GSHP
Heating

nnnnnn

VE Unit

Customer:

Description

Value

Notes

N

Voltage

Compressor Current

Inverter Current

Compressor Speed

Fan CFM

Fan RPM

EEV1 Position

Suction Pressure (SP)

Ol | N|lojla|ld|lw]|DN

Suction Saturation Temp

-
o

Suction Superheat

Startup Date:

N
N

Discharge Temp (DT)

-
N

Discharge Pressure (DP)

Model #:

-
w

Discharge Saturation Temp

-
~

Discharge Superheat

-
8]

Subcooling

Serial #:

-
o)

Air Coil Liquid Temp (ACL)

N
~

Air Coil Vapor Temp (ACV)

Antifreeze type & %:

-
o)

Water Coil Liquid Temp (WCL)

-
©

Water Coil Vapor Temp (WCV)

N
o

HR /HE

Complaint:

N
=

Supply Air Temp (SAT)

N
N

Leaving Air Temp (LAT)

N
w

Loop EWT

N
=

Loop LWT

N
o

Loop GPM

N
o

Loop Pressure

N
<

Loop Pump Speed

N
[e3]

Loop Pump Feedback

Geothermal Heating and Cooling




Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

Revision Date: May 22, 2024

Refrigeration Troubleshooting Form - Heating
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Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

Revision Date: May 2

2,2024

Refrigeration Troubleshooting Form - Cooling

Customer:

Trilogy Variable GSHP
Cooling

Description

Value

Notes

N

Voltage

Compressor Current

Inverter Current

Compressor Speed

Fan CFM

Fan RPM

VE Unit

EEV1 Position

Suction Pressure (SP)

Ol |IN|loojJla|ld|lwWw]DN

Suction Saturation Temp

-
o

Suction Superheat

Startup Date:

RN
N

Discharge Temp (DT)

-
N

Discharge Pressure (DP)

-
w

Discharge Saturation Temp

Model #:

N
N

Discharge Superheat

-
[¢,]

Subcooling

Serial #:

-
]

Air Coil Liquid Temp (ACL)

N
~

Air Coil Vapor Temp (ACV)

Antifreeze type & %:

-
©

Water Coil Liquid Temp (WCL)

-
©

Water Coil Vapor Temp (WCV)

N
o

HR /HE

Complaint:

N
=

Supply Air Temp (SAT)

N
N

Leaving Air Temp (LAT)

N
w

Loop EWT

N
S

Loop LWT

N
(8]

Loop GPM

N
[e)]

Loop Pressure

N
~

Loop Pump Speed

N
o

Loop Pump Feedback

Geothermal Heating and Cooling




Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

Revision Date: May 22, 2024

Refrigeration Troubleshooting Form - Cooling
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Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A
VWarranty

Revision Date: May 22, 2024
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Trilogy® Variable (VE) Series IOM - 60Hz HFC-410A

Revision Date: May 22, 2024

Revision History

Date Page # Description
3-4 Updated inverter reference with new language and related installation instructions.
22 May, 2024 Various Updated decoder, graphics, tables, terminology, and diagrams
72 Updated Customer Experience phone number and title

26 June, 23 60 Updated fault description

2 Feb., 22 27 Updated DIP Switch Settings
Updated electrical data and configuration/operating information tables to
reflect the upgrade in thermostat interface to iGate 2.0, Updated decoder,

22 Dec., 21 All ; ) ; A ;
miscellaneous diagrams and illustrations, added reference to Carel inverter for
models 1860, moved Performance Tables Legend before Performance Tables

05 Oct., 21 23-26 Added Water Quality Standards

6 April 21 32 Updated DIP Switch Settings

17 Feb. 21 27, 33 Updated tables

28 Oct., 19 3 Updated Decoder

4 QOct., 19 All First Published
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7300 S.W. 44th Street
Oklahoma City, OK 73179
Phone: 1-800-299-9747
Fax: 405-745-6058
climatemaster.com

ClimateMaster works continually to improve its products. As a result, the design and specifications of each product at the time for order may be
changed without notice and may not be as described herein. Please contact ClimateMaster’'s Customer Experience Team at 1-800-299-9747 for
specificinformation on the current design and specifications. Statements and other information contained herein are not express warranties and
do not form the basis of any bargain between the parties, but are merely ClimateMaster’s opinion or commendation of its products.

Engineered and Assembled in the USA.

© ClimateMaster, Inc. All rights reserved 2019
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