Installation and Operation Instructions Document 2186B

Installation and Operation
Instructions for

TELAARS E-THERM"

COMMERCIAL
AIR-TO-WATER

NATURAL REFRIGERANT
HEAT PUMP WATER HEATER

€.

LisTED

Intertek

FOR YOUR SAFETY: This product must be installed and serviced by a professional service technician, qualified
in hot water heater installation and maintenance. Improper installation and/or operation could cause serious
injury, property damage, or death. Improper installation and/or operation will void the warranty.

A WARNING 4\ AVERTISSEMENT
Installer must comply with startup D’installation doit se conformer aux
and installation instructions to avoid a instructions d’installation et de démarrage
dangerous situation. pour éviter une situation dangereuse.

LAARS ©

Heating Systems Company

H2422300B



Page 2 LAARS Heating Systems

TABLE OF CONTENTS

SECTION 1 SAFETY SECTION 4 EVAPORATOR DRIP TRAY ....... 25
1.A Safety NOteS .....oovvviiiiiiiiiiiice, 4
SECTION 5 ELECTRICAL CONNECTIONS
SECTION 2 GENERAL INFORMATION 5A Electrical Warnings .........cccccceveeviinnnnn. 25
2.A INroduCtion ........coooiiiiiiiiiiieeee s 5 5.B Main Power Connections..................... 25
2.B WaAITANTY ..o 5 5.B.1 Grounding Instructions......................... 25
2.C Model Identification ( Nomenclature )..5 5.B.2 Electrical Requirements...................... 26
2D Configurations and Options .................. 6 5.B.3 High Voltage.........ccccocveeiiiiinec e, 26
2.D.1 Indoor Unit Configuration Includes........ 6 5.C Field Connections ..............c.cocvvvvvvvnnnnn. 27
2D.2 Factory Build Configurations 5.C.1 Heat Demand SOUICe .......ccccceeeeeeeennnns 27
W|th0ut Pump ...................................... 6 5C.2 External Fan connections ................... 27
2.D.3  Factory Mounted Options: 5.C.3  Alarm Dry COntactS........cococveveveueuennn. 27
Evaporator Coil Corrosion Protection ... 6 5.C4 External Water Pump Option .............. 28
2.D.4 Field Installed Accessories
Sngw Shle'lds / Weather Hoods ............ 6 SECTION 6 CONTROL OPERATION
2.E UNit OVeIVIEW. ....oooeiieeeeeeeeeiieeee 7
2 E c 8 6.A CO2 Process and
. f)mporjents .......................................... Instrumentation Diagram (P & D)
2.G DIMENSIONS ...ovvviieeeiiiiiiiieiieiee e 10 MENU oo 30
2.H Unpacking and Handling ..................... 12 6.B Water Process and |nstrumentation
2.1 Locating the Unit..........cccceveevvveeiiineenns 14 Diagram (P & ID) Menu....................... 30
2.1.1 AU e 14 6.B.1 Auto Mode: Start Up .....covveeeeereeennn, 31
2.1.2 Clearances and Mounting Instructs .... 14 6.B.2  Auto Mode: Heating .........c.cocooveveuene.. 31
2.1.3 Outdoor Installations ...........ccccceeeeeennn. 14 6.B.3 Auto Mode: Defrost ....oomreeomee 32
2.1.4 Indoor Installations..............c.c.coocene. 14 6.C SECUMLY v 33
2'5 Mult'ple Un't |nSta||atI0nS .................... 14 6D Serv|ce Menu (User Secunty Level) 36
6.D.1 Alarm History .....ococeeeiiiiiiieiiieeees 36
SECTION 3 WATER PIPING ..., 16 6.D.2  Analog INPULS ......cocveveeeeeereeeeeeeeens 37
3.A General Water Flow Information......... 16 6.D.3  Analog Output Channels.................. 38
3.B Water Flow & Headloss Data.............. 16 6.D.4 Digital I/O'S....ccvviveeeiiiee e 38
3.C Water Connections..............cccooceveene 16 6.D.4.2  INPULS coeovoeeeeeeee e, 38
3C1 General Recommendations For 6.D.4.b OUIPULS ....evvieiiiiiiieee e, 39
Piping CONNECUONS ........oovvveee 16 6.D.5 Data Logging.......cccovvvveeeeriiiiineeniinnn. 39
3.C.1.a Recommended Piping 6.D.6 1P AUIESS....ooveeeeeeeeerreeeesesseeeeeeeeeee 40
Component.s """"""""""""""""""""" 17 6.D.7  DiagnoStiCS ....covevveeieirieciecrie e 40
3.C.2 Water QUality .........ccceveeeviiiiereiiiiiieen, 18 . .
3D Suggested Pining Svstems 18 6.E Service Menu (Installer Security Level)41
' 99 PING SYSIEMS ..cvvvve 6.E.1  Alarm HiStory .....cccocevevereieneie e 42
3.D.1 Primary Domestic Hot Water Storage . 18
. ) 6.E.2 Analog INPULS ...ccoeviiiiiieiiece e 42
3.D.2 Temperature Maintenance Heating..... 19 .
. 6.E.2.a Analog Inputs, Calibrate...................... 43
3.D.3 Swing TanksS ..o, 19
. - 6.E.2.b Analog Inputs, INfO.......ceeevviiiireennnnn. 43
3.D4 Series PipiNg......coovvvvviveeeieiiiiinnn 20
, o 6.E.3 Analog OULPULS ......cvvvveieiiieeeeeeiiiiiiins 44
3.D.5 Typical Laars Stratified Tank............... 23 6.E.4 Digital /O’s 45
3.E Freeze Protection..........c.ccoceveeveeuennne. 24 o U —
. 6.E.4.a INPUES ....cccoviiiiiiiiiiii e 45
3.E.1l Factory Installed Freeze Protection .... 24
. ) 6.E.4D OUIPULS ...ovveeeeiiiiieee e, 45
3.E.2 Field Installed Freeze Protection ........ 24 6.E5 Data Logging 146
3E3  HeaTiace Emergency Power BES.2 OUPULS v 4
"""""""""""""""""""""" 6.E.6 IP AAress......cccoocvevvveeineeiiieennenn 47
6.E.7 DIiagnoStiCS ...c.vvveeeeiiiiiiiee e 48
6.E.7.a Diagnostics MeNU A ...........cccvveeeeeennn. 48
6.E.7.b Diagnostics (More Menu A)................. 48
6.E.8 Alarm Status Viewer...........ccccoeeevvnneee 49



e LAARS E-THERM ™ Page 3

6.E.8.a Alarm Status Action...........cccccevveeeeennnn. 49
6.E.9 COMPIESSON v 50
6.E.10 Defrost ....vveiiiiiiiiiiiie, 50
6.E.11 Evaporator Fans ...........ccccvvvvineeenennnnn 51
6.E.12 Evap Diff Press ......cccoooeeiiviieneninnn, 51
6.E.13 Gas Cooler Valve..............ccccevvnvnnnnns 52
6.E.14 Heat Demand SoUrCe ........cccccvveeeeennnn. 52
6.E.15 Manual Mode ..........eeeeeiiiiiiiiiiiiiiiiinnns 53
6.E.15.a Manual Mode, Menu 2 ........................ 53
6.E.16 Water PUMP .....coovvviiiiiiieceieiieeeeeee 54
6.E.17 PIDHeIP oo 54
6.E.18 Other SettingS.........oooviiviiiiiiiiiieeeeeen, 55
6.E.19 Power Meter Option for Commercial
Heat Pump Water Heater. .................. 56

SECTION 7 STARTUP AND SHUTDOWN

7.A Initial Startup ........coooeviiiiiiiiieieeeeeen 58
7.A.1 Refrigerant Charge ........cccccvvvvveeeeennn. 58
7.A.2 Power Phase Rotation........................ 58
7.A.3 Water Side Fill.........coooviiiiiiiiiiiins 58
7.A.4 Preliminary Electrical and

Control Verification............cccceeeeeeinenne. 59
7.A.5 Initial Startup Sequence...................... 60
7.B Normal Shut Down..........ccooevveieeeneenen. 60
7.C Loss of Electrical Power Shut Down ... 60
SECTION 8 SYSTEM MAINTENANCE ......... 61
SECTION 9 ALARMS AND FAULTS.............. 62

SECTION 10 REPLACEMENT PARTS

10.A Outer ComponNentS.........ceeevvvereeeeennnn 66
10.B Refrigerant and Water Components . 68
10.C Control Panel (25Y7100) ........ccccounee. 70
10.D High Voltage Panel (25Y200).............. 70

LAARS ©

Heating Systems Company



Page 4

LAARS Heating Systems

SECTION 1 Safety

1.A Safety Notes

Safety Notes are used throughout this manual to bring attention to the presence of hazards with various risk
levels and to offer important information concerning the life of this product. There are 3 basic types.

1 ) AR Indicates an imminently hazardous situation which, if not
. avoided, can or will result in death or serious injury and can
or will result in catastrophic property damage.
) A CAUTION Indicates a potentially hazardous situation which, if not avoided,
may result in moderate injury and/or property damage.
3 | NOTE: Indicates instructions that are important to that topic but not
related to personal injury or property damage.

A WARNING

This unit must be installed in accordance with the
procedures detailed in this manual, or the manufacturers
warranty will be voided. The installation must conform

to the requirements of the local jurisdiction having
authority. Any modifications to this water heater,

its controls, or wiring may void the warranty. If field
conditions require modifications, consult the factory
representative before initiating such modifications.

A WARNING

This equipment contains Refrigerant R744
which, when released in confined spaces, can cause
asphyxiation. Care must be taken to prevent buildup
in confined spaces as R744 displaces oxygen and
thus exposure in saturated areas will lead to light
headedness, unconsciousness, and possibly death
from asphyxiation.

Additionally the R744 is under pressure and care
must be taken when working near the compressor
and the various supply lines. Ruptures to the
pressurized gas system of this unit can cause serious
injury and possibly death.

When servicing, only R744 may be used as a
replacement refrigerant.

A WARNING

CANCER AND REPRODUCTIVE HARM.
WWW.P65WARNINGS.CA.GOV.

AS REQUIRED BY THE STATE OF
CALIFORNIA PROPOSITION 65.

A WARNING

System contains refrigerant under very high pressure.
Do not tamper with the system. It must be serviced by
qualified persons only.

&\ AVERTISSEMENT

Le systéme contient un frigorigéne sous trés haute
pression. Ne pas modifier le systeme. L'entretien doit
étre confié a une personne qualifiée.

A WARNING

Electrical Shock Hazard

Electrical shock can cause severe injury, death or
property damage. Disconnect the power supply before
beginning installation or changing the wiring to prevent
electrical shock or damage to the equipment. It may be
necessary to turn off more than one power supply

to disconnect.

Al electrical wiring is to be done in accordance with

local codes, or in the absence of local codes, with: 1)

The National Electrical Code ANSI/NFPA No. 70 - latest
Edition, or 2) CSA STD. C22.1 “Canadian Electrical Code
- Part 1.” This appliance must be electrically grounded in
accordance with these codes.

A WARNING

A means for main unit disconnection must be
incorporated in the fixed supply power wiring in
accordance with national and local codes. External
main disconnect or main circuit breaker is provided by
the installing contractor.




e LAARS E-THERM™

Page 5

SECTION 2 General Information

2.A Introduction

Air source heat pump water heaters offer the commercial
hot water user a highly energy efficient means of
generating potable hot water.

The E-Therm heat pump uses the same common
operating principle as an air-conditioner or a refrigerator
to move heat from one environment to another. The
difference is that it's moving the heat and storing it in very
well insulated tanks.

This installation and operating manual includes
information which will help you to install, operate, and
maintain the Laars Heating Systems Commercial Heat
Pump Water Heater.

Please read this manual completely before proceeding
with the installation. If you have any questions regarding
this equipment, please contact Laars Heating Systems,
or your local Laars representative. Experience has shown
that most operating problems are caused by improper
installation.

2.B  Warranty

LAARS Heating Systems Heat Pump Water Heaters
are covered by a limited warranty. The owner should
complete the warranty registration at

http://www.LAARS.com

ALL WARRANTY CLAIMS must be made by an
authorized LAARS Heating Systems representative.
Claims must include the serial number and model (this
information can be found on the rating plate). All claims
must also include the installation date and name of the
installer. Shipping costs are not included in the warranty
coverage.

2.C Model Identification (Nomenclature)

Primary information regarding your E-Therm Water
Heater can be found on the rating plate located on the
outside jacket.

1 2 3 4 5 6 7 8 9 10 11 12
=T [o[s]25] ]
Series Usage Size / Input Heat Source Factory Build Configuration Electrical Revision
ECH - LAARS E-Therm V - Water 325 MBH A - Air A - Outdoor With Pump A - 480V 3 Phase 1-Revl
Commercial Heat Pump Heating B - Indoor With Pump
C - Outdoor Without Pump
D - Indoor Without Pump
13 14 15 16

T T

R

Factory Mounted Factory Mounted
Control Options Demand Response Options

X - None X - None
A - BACnet MSTP A -CTA-2045/ Measurement
BACnet TCP/IP and Verification

Modbus RTU
Modbus TCP/IP

Figure 1. Model Nomenclature

Factory Mounted Construction Options Additional Options

X - None
A - Evaporator Corrosion Protection

X - None

NOTE: Throughout the content of this manual, the E-Therm will be referred to as
the ‘HPWH’ (Heat Pump Water Heater). HPWH = E-Therm
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2.0 Configurations and Options

2.D0.1 Indoor Unit Configuration Includes:

- PRV (pressure relief valve) vent manifold for venting
CO». Contractor connection is on the top of the unit.
Piping exterior to the unit to a safe discharge point is
supplied and installed by the contractor.

- Contractor is responsible for providing a mechanical
system that provides ambient air to the evaporator
coils and exhaust evaporator fan discharge air to
ambient, and to all monitoring and control of these
customer-supplied mechanical systems.

2.D.2 Factory Build Configurations
Without Pump
- No waterside integral water pump.

- 0-10VDC Pump speed or water flow control signal is
provided by the HPWH controls. This option is selected
when the HPWH and tank storage system are more than
40 ft apart.

QOutlet Snow Shield

2.D.3 Factory Mounted Options:
Evaporator Coil Corrosion
Protection

- For coastal applications and in corrosive environments.

- Consists of coated evaporator coils.

- No special installation required.

2.D.4 Field Installed Accessories
Snow Shields / Weather Hoods

- Provides protection for the evaporator coils and fans from
rain, snow, sleet and ice.

Snow Shields / Weather Hood kits are separate from the
HPWH.

The HPWH and Kits are packaged and shipped separately.
Assembly and instructions are included.

Outlet Snow Shield/ Weather Hoods can be mounted in

any of the 4 possible directions to direct the discharge away
from prevailing winds, and/or away from other HPWH units,

other equipment or walls. Outlet hoods must NOT discharge
into another hood (intake or discharge).

—Ez

Figure 2.

Optional Snow Shields Overall Dimensions

43"
~—— 36" MIN ——
8" MIN 7
| |
18"
] P
o 1= ui)
14.3"
Inlet
Snow Shield
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HOT GAS

Figure 3.

2.E Unit Overview

The HPWH is a closed loop R744 refrigerant (CO2)
system. This system is meant to provide years of
service without need to monitor or otherwise access the
refrigerant. In the event that access is needed, only
technicians trained in R744, are authorized to proceed
in the service of the refrigerant circuit.

The HPWH utilizes CO»2, a natural refrigerant, and
electricity, to efficiently produce up to 180°F domestic
hot water. The HPWH utilizes a unigque and highly
efficient heat pump cycle to produce multiple times
the energy in heat than would be produced from only
electricity.

The HPWH is ideal for high volume, domestic water
applications such as multi-family homes, hotels,
dormitories, healthcare facilities, industrial processes,
and many more. CO2 as a refrigerant is non-toxic, non-

flammable and has a low Global Warming Potential of 1.

It also allows for ultra high coefficients of performance

Simplified Process Schematic (Water Heating)

to be achieved.

Figure 3 on page 7 provides a simplified process
schematic. The compressor pressurizes the refrigerant
creating a high temperature gas which is used to heat
incoming water in a gas cooler. The gas cooler is a
highly efficient refrigerant to water heat exchanger. At
the conditions within the heat exchanger, the CO2 has
properties of both a liquid and a gas which enhances the
heat transfer to the water. The gas cooler is fabricated
with double wall construction, eliminating the potential
of refrigerant entering the water. This also ensures that
potable water can be heated directly, without the need
for an additional heat exchanger.

Upon leaving the gas cooler the pressure of the
refrigerant creates a two phase mixture of liquid and
gas with a corresponding reduction in temperature. This
mixture then enters an evaporator where it is heated
using ambient air, transitioning to a vapor. The air is
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drawn through the evaporator using highly efficient axial
fans and exits the evaporator at a 15°F to 25°F lower
temperature.

Before returning to the compressor to complete the
cycle, a portion of the refrigerant passes through
another heat exchanger (recuperator) to ensure that the
refrigerant returning to the compressor is all gas.

The process is controlled with a proprietary control
system and logic. The controller maintains system flow
rates, pressures and temperatures at their optimum
conditions taking into account ambient air temperature,
incoming water temperature and desired water supply
temperature.

When outdoor conditions are cool and humid, frosting
of the evaporator coils will occur. This restricts air flow
and heat transfer and interferes with normal operation
and hot water production. The HPWH will automatically
switch to the required defrost mode of operation and
automatically return to normal operation when the
defrost cycle is complete.

2.F Components

Field Wiring
Power Supply

Compressor

\

//

All Weather
Cover For
Touchscreen

Field Wiring
Controls

IN & OUT
Water

/Connections

Three Way
FRONT
Defrost Valve
Gas Cooler
Water Pump Water Pump Water Piping
(Optional) Variable Pressure Relief
Frequency Drive Valve Drain

Figure 4.

Left Side (lower panels removed for visual purposes)
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Indoor models only: common venting
connection for CO2 relief valves.
Must be vented outdoors.

AN

Power
Electrical
Panel \
Enclosure
Air Plenum

Refrigerant
Expansion

Tank  — -
(hidden) \_---- _______________ ’
______________ Evaporator
-------- / Drip Tray

Recuperator
\ Condensate
Drains (2)
FRONT

High Pressure
Switch

Gas Cooler

Left Side with evaporator hidden

Figure 5.
(and several panels removed for visual purposes)

Power
Electrical

Evaporator
Panel
/ Enclosure

Evaporator
Condensate

Drains (2)
Separation

Tank Compressor
FRONT \
Pressure
Regulating Valve Compressor
Oil Return SUV 2 R ‘ Variable
Valve SUV 1 ecuperator Frequency
Drive

Figure 6. Right Side View (lower panels removed for visual purposes)
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2.G Dimensions

Operating Weight 3080 Ibs 1397 kg
Product Weight Shipping (crated & charged) 3820 Ibs 1733 kg
Product - Dry 3061 lbs 1388 kg
Front Left Side 689 lbs 313 kg
Operating Weight Corner [Front Right Side 716 lbs 325 kg
Point Loading Rear Right Side 930 Ibs 422 kg
Rear Left Side 726 lbs 329 kg
Installation Clearan Both Sides 3ft 91 cm
stafla .0 . earances Front and Rear 4 ft 122 cm
(Minimum)
Above the Heat Pump 10 ft 305 cm
Height 93-3/4 in 238 cm
Outside Dimensions Width 52-1/4in 133 cm
Length 93-1/4 in 237 cm
Water Inlet 1-1/2 in MNPT
Water Connections Hot Water Outlet 1-1/2 in MNPT
Condensate Drains (4) 3/4in MNPT
Table 1. Weights and Sizing +
loll
Field Wiring 25cm
Power Supply = — I
I | 3.
93 4
FRONT e
Field Wiring
Controls
All Weather
Cover for
Touchscreen
H
3 n
2" — ] |—y— 83Z
scm H { | 218cm
M BN our E s
$ g\ 11/2" NPT Water
Connections
294" ' '
74cm
1w 19cm
45 - ..
———————— 4SZ 123cm ——— ==
11cm
—= 52% 133cm —a

Figure 7. Dimensions
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Water In I]]]j

Water Out [|]]:]

lll
48 4

123cm

FRONT » T

25.7"
65cm

|

PRV Vent

Indoor models only

o
il

-
NOTE: The Center of
Gravity for the entire
unit is coincidentally
very close to the
All Weather Rating Plate dimensional center of
Cover for the entire unit.
Touchscreen /
Center of Gravity
FRONT » ‘b‘ /
T | Il condensate Drain - n
45" B 3/4" NPT (4 Places) B
114cm IIEI .
3% — .
9cm
lll
34 >
88cm
7 H o —] — o 5
- 10" | 68l" 173cm —
25cm 4

887

1n

224cm

1 '

A

93Z

' 237cm

!

!
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2.H Unpacking and Handling

The HPWH is shipped in a single crate. The shipping crate
must be picked from the short side using 6 ft or longer forks.
Carefully disassemble the crate and inspect the unit for any
shipping damage. If there are any signs of damage or
mishandling, contact the manufacturer for guidance on

how to proceed. Once the heat pump is removed from

the base of the shipping crate, the heat pump must

be picked from the long side with a fork lift or a

crane.

The HPWH shipping weight is 3820
pounds (crated and charged). It is
designed to be moved using a fork
truck or crane. Equipment and lifting
gear with rated capacities exceeding
this amount, taking into account the
size of the unit, must be used.

Fork truck handling should only be from
the side of the unit using the fork cutout
in the base frame. These cutouts are
7-1/2" by 2-1/2” and 28-1/2" on center
as shown in Figure 9 on page 13

The forks must extend all the way
through the unit. If the HPWH needs
to be moved through narrow passages
suitable equipment dollies should be
used. The dolly width should be at
least 48” to support the system on the
bottom side rails.

Lifting cutouts have been provided

at each bottom corner of the unit for
using a crane to move and/or lift the
HPWH. The cutouts are oval in shape
and approximately 3-5/8” by 1-5/8.
Suitable lifting straps or spreader bars
should be run through these locations,
using the base frame structure.
Spreader bars should also be used
above the unit to prevent putting
pressure on the top structure

and panels. The top and side

panels are not capable of handling
significant force from the sides or Figure 8. Spreader Bars
ends and are not to be used for lifting.

The HPWH must not be tilted more than 10 degrees while
handling, or damage to the unit will result.
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N\ \ \ Crane Lift

Crane Lift Fork Lift

Figure 9. Fork Lift and Crane Lift Points

1 1" 1
~——26 1o 26 1 26 10— 17
i” _Il
i" — [ 4 4 8X @32
‘3

| |
465 ! !
| |

Figure 10. Mounting Hole Dimensions (Bottom View)
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2.1 Locating the Unit

2.1.1 Altitude

The HPWH is intended for both outdoor and indoor
installation at any altitude up to 6,500 ft (2000 meters).
The thermal output derate is indicated in Table 2, due to
air density decreases.

In order to partially compensate for this altitude derate,
an altitude parameter has been set up in the heat
pump to mitigate this derate by increasing the fan
speed. Simply enter the elevation of the heat pump,
the system will adjust fan speed accordingly during the
commissioning of the heat pump. (See Chapter 6).

2.1.2 Clearances and Mounting
Instructions

Service access to a single heat pump requires 36”
clearance along the long sides of the unit, whereas the
National Electric Code (NEC) requires 48” clearance at the
front and the rear of the heat pump. Consult local codes
for additional requirements.

Vibration isolators are recommended to minimize
transmission of mechanical vibration to the building
structure. See Table 1 on page 10 for corner point
loading.

Mounting holes 0.53” in diameter are provided on the
outside support rails to bolt the unit onto the concrete
platform. (See Fig 11, page 13).

A WARNING

Condensate from the evaporator coils must be routed
to a nearby drain or piped to a collection system. For
units in cold weather conditions, it might be necessary
to heat trace the drain piping to a suitable length to
prevent freezing of this condensate.

A WARNING

For seismic conditions, it will be required to secure the
base of the heat pump to the concrete pad, using a bolt
pattern that is shown in Figure 10 on page 13.

2.1.3 Outdoor Installations

An outdoor unit should be installed as close to the hot
water storage tanks as possible to reduce piping heat loss
and pumping head loss.

Units not on a roof should be mounted on a suitable
equipment pad (54” by 96”) and the base of the HPWH
should be elevated to the expected snow level.

Roof mounted units should be mounted on a mounting
frame capable of distributing the load to the building
structure. A qualified engineer should design the frame and
ensure that the additional load can be supported.

Elevation (ft) Sea Level 2000 4000 6000 8000

Rated output 100% 93% 86 % 80% 74%

Fan adjusted Output 100% 100% 100% 98% 92%
Table 2. Elevation Derate Correction

Vibration isolators are recommended to minimize
transmission of mechanical vibration to the building
structure.

Mounting holes 0.53” in diameter are provided on the
outside support rails as shown in Figure 10 on page 13.

Condensate from the evaporator coils can be led to a drain
or piped to a collection system.

2.1.4 Indoor Installations

An indoor unit shall be placed as close as possible to the
hot water storage tanks to reduce heat loss and pumping
head loss. Mechanical room units shall be placed on a
concrete 6” pad (54" x 96”).

Vibration isolators are recommended to minimize
transmission of mechanical vibration to the building
structure.

Mounting holes 0.53” in diameter are provided on the
outside support rails as shown in Figure 10 on page 13.

Condensate from the evaporator coils must be led to a
drain or piped to a collection system.

When installed with field-provided ducting, it is
recommended that additional external booster fans be
sized and provided to overcome the pressure loss of the
ductwork. External fans and ductwork should be sized for
both the inlet and outlet of the heat pump.

Alternatively, the fans in the heat pump have the capacity
to be operated at higher speeds. The heat pump fans can
be configured to run at full speed, allowing an additional
0.1” w.c. at 26,000 cfm. This additional static pressure
can be used to overcome any losses from the inlet and
exhaust ductwork. If the static loss exceeds 0.1” w.c.,
external booster fans are recommended.

Ductwork and booster fans are to be sized by a qualified
engineer. The discharge from the fans must be ducted
away from the unit. The HPWH can provide a start/stop
signal for the operation of the field-supplied booster fans.

2.1.5 Multiple Unit Installations

- Clearances:

Service access and the National Electric Code (NEC),
NFPA 70, require a 36” clearance must be maintained
along the long sides of the unit and 48” clearance at the
front and rear.

For multiple units placed together, see Figure 11
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performance. 90 degrees with ducting similar to the evaporator fan
discharge Snow Shield/Weather Hood. See Figure 2 on

In addition, a 10-foot clearance must be maintained
above the unit. If the 10-foot clearance is not practical,
the discharge from the fans must be ducted away from

48.25 48.25 48.25

page 6.

Qe )
ONG O

FRONT FRONT

%?h : #%h i ’l

< <
] ] J ]

48.25 48.25 48.25
FRONT FRONT FRONT
%93.75 & %93.75 & %93.75 &
83.75 83.75 83.75
SIDE BY SIDH SIDE BY SIDE
CLEARANCE CLEARANCE
L ———— L ——

Figure 11. Clearances
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SECTION 3 Water Piping

3.A General Water Flow
Information

The HPWH is capable of heating potable water directly
without the need for an intermediate heat exchanger

or fluid. The HPWH uses either a built-in pump or a
field-supplied external pump approved for use with
potable water. The pump delivers water to the plate
heat exchanger gas cooler where it is heated by the hot
refrigerant and then sent to the load or the hot side of
the stratified tank storage system.

The internal water circuit is equipped with a flow switch
to ensure there is water flow prior to the compressor
operating.

The HPWH is connected to a stratified storage tank(s)
and the tank(s) must be outfitted with a properly rated
and sized temperature and pressure (T&P) relief valve.

The external water circuit and storage system must be

outfitted with a properly rated and sized expansion tank.

Storage tanks must be equipped with dip tube in critical
locations. These are provided when ordering the tank
system.

3.B Water Flow &
Headloss Data

For a heater that is built with an onboard pump, the pump
is adequate to handle 25 equivalent feet of 1-1/2” piping
TO and FROM the stratified tank system.

When an external pump is used, it is required to provide
one pump per heat pump. The external pump must be
able to provide flow from 2.8 to 15 gpm. Table 3 can be
used to size the external pump(s). This table includes the
headloss through the heat pump at different flow rates,
with the internal balance valve in fully open position. The
heat pump can provide an enable and variable speed
0-10 VDC control signal for the external pump.

Water Flow | Pressure Drop | Pressure Drop
(gpm) (psi) (feet of head)
2.8 1 2.3
4.0 2 4.6
6.0 4 9.2
8.0 6.5 15.0
12.0 14 32.3
15.0 15 34.7

Note: Includes internal headloss through the
heat pump only, with internal balance valve in fully
open position.

Table 3. Heat Pump Flow and Headloss

3.C Water Connections

The water connections on the HPWH are 1-1/2”

male NPT. The location is shown in Figure 3 on page
7. The supply and return piping connected to the
HPWH should be the same size or larger. Use flexible
connections to reduce sound attenuation into the piping
system.

The water piping should be supported by suitable
hangers or floor stands. Do not support the piping
with unit frame. Rigid hangers may transmit noise
through the system resulting from the pipe sliding in
the hangers. We recommend that padding be used
when rigid hangers are installed. Piping should be well
insulated to minimize heat loss.

If any of the potable piping is running outdoors and may
be subject to freezing conditions, it is required to install
heat trace prior to insulating the outdoor potable water
piping. The power supply for the external heat trace
must be connected to the emergency power supply

of the building, to avoid a freeze up during inclement
weather.

3.C.1 General Recommendations For
Piping Connections

A WARNING

This unit may produce hot water at temperatures as high
as 180°F (82°C). All water piping components must be
selected for this temperature.

When installing the water piping to and from the heat
pump, it is good practice to follow national and local
regulations. It is recommended to connect the piping
to/from the heat pump using flexible joints to minimize
transmission of vibrations and compensate for thermal
expansion of the piping.

Refer to Figure 12 and install the following components
in the indicated order:

- Install 1-1/2” NPT unions on cold inlet and hot water
connections for easy disconnecting of the water piping
to/from the heat pump.

- Install drain valves and shut-off valves on both
inlet and outlet piping. The drain valves allow for
occasional flushing of the gas cooler in case of hard
water conditions. Drain valves can also be used for
manual air purging. Freeze protection measures
can also be done through these valves by blowing
air or pumping anti-freeze through the unit while it is
isolated.

- An air purge valve should be installed on the highest
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point of the hot water outlet piping to allow air purging.

- Install a metal mesh filter on the inlet pipe with
openings not wider than 1/16” (1 mm) in the cold inlet
piping to avoid slag and impurities from entering the
heat exchanger.

- In addition to the HPWH internal mesh filter we
recommend an eternal mesh filter be installed.

- Install a check valve on the water inlet side of the heat
pump. This will prevent reverse flow through the gas
cooler in case of a multiple heat pump installation.

4\ CAUTION

A pressure relief valve is factory installed on the

heat pump itself. This relief valve is located directly
underneath the inlet and outlet water piping. The
contractor must install a discharge pipe to the outlet

of the pressure relief valve and the diameter of the
discharge piping must be equal or greater than the
pressure valve discharge opening. This discharge pipe
must be directed towards an area where the discharge
can not harm anyone.

3.C.1.a Recommended Piping
Components 1 [@j Union 5 | EITIJ | Flex Coupling
2 Check Valve 6 ‘% Systs;vzrain
3 % Air Purge Valve 7| —— Water Piping
4 I_:/ﬂ_ Ball Valve 8 @] Strainer
T T T Heat Pump
i
. €)
el % - cos —
v Y Lao  ® 7
®

Figure 12. Components
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3.C.2 Water Quality

Water quality standards must be maintained or damage
to the heat exchanger will occur. The water quality
parameters of this table must be verified and maintained
in order to ensure a long life of this unit.

If these water quality requirements are not maintained,
the warranty will not be valid. All possible organic
substances in the water must be filtered out and
controlled as such impurities will lead to malfunction and
damage over time and the warranty will not be valid.

Total hardness 2.0t0 6.0 gpg

Langelier index -04to+04

pH 7.51t08.5

Electrical conductivity 10 to 500 QS/cm

Organic element -

Hydrogen carbonate (HCO3-) 70 to 300 ppm

Sulphates (SO4 2) < 50 ppm

Hydrogen carbonate / >1
Sulphates (HCO3-/SO4 27)

Chlorides (CI-) <50 ppm
Nitrates (NO3-) <50 ppm
Sulphuric acid (H2S) < 0.05 ppm
Ammonia (NH3) < 0.05 ppm
Sulphites (SO3), free chlorine (CI2) [< 1 ppm
Carbon dioxide (CO2) <5 ppm
Metal cations <02 ppm
Manganese ions ( Mn++) <0.1 ppm
Iron ions ( Fe2+, Fe3+) <0.2 ppm
Iron + Manganese < 0.5 ppm
Phosphates (PO43-) <2 ppm
Oxygen < 0.1 ppm

Figure 13. Water Quality Requirements

3.D Suggested Piping Systems

The HPWH is designed for single-pass operation

to optimize the overall performance of the CO2
system. Single pass systems are designed to allow
the heat pump to operate with high temperature lift
(meaning the difference between inlet and outlet water
temperatures is large). CO2 heat pumps operate
most efficiently when heating incoming city water
(40°F to 80°F) to a hot storage water temperature
(140°F to 180°F).

A proven system design strategy for single pass
systems is to separate the following:

1. Primary Domestic Hot Water Storage
2. Temperature Maintenance.

3.D.1 Primary Domestic Hot Water Storage

Typical commercial HPWH systems use multiple
stratified storage tanks that ensure the hottest water is
delivered to the domestic water loop and the coldest
water is delivered to the heat pump, helping to ensure
highest possible operational efficiency.

HPWH stratified tanks can be piped in 3 distinct ways:

1  Series piping is the recommended way of
connecting multiple stratified tanks. This approach
eliminates the multiple horizontal diffusers except
for 1 which must be installed in the CWMU (Cold
water Make-up) tank. We strongly recommend
this piping approach as it eliminates the need
for balanced parallel which simplifies the piping
arrangement of the tanks. Several examples are
shown in 3.D.4.

2. Parallel piping: In this method, total water flow from
the heat pump(s) is split evenly between multiple
tanks. Itis important that all stratified tanks are
connected in a balanced parallel arrangement to
ensure even flow over all tanks. Each stratified
tank requires a top and bottom diffuser. Each
CWMU tank requires that an additional horizontal
diffuser must be installed in the lower tank
connection with the diffuser opening pointing
downward near the bottom.

3  For alarge scale DHW system with multiple
heat pumps (> 6), it may be advantageous to
use a hybrid piping system (2 banks of tanks in
a balanced parallel arrangement with each bank
having several tanks in series). The benefits with
a multiple heat pump and hybrid system is that
the high water flow from the heat pumps (and
system draws) is split up between the 2 series tank
systems.
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Suggest Piping (continued)

For HPWH Tank Piping Systems:

Note: Contact Laars Applications or your local Laars
rep for guidance in cases of complex, multi-tank
arrangements.

» Cold make-up water is piped directly to the stratified
storage tank(s), also called CWMU Tank(s).

» Each CWMU tank requires the additional field
installed horizontal diffuser.

e Based on temperature sensors placed in the storage
tank system, the heat pump turns on and heats cold
water in a single pass.

e Avariable DHW pump, either built-in or remotely
placed, and controlled by its heat pump, runs the water
through the built-in plate and frame heat exchanger,
and water is heated to its desired set point.

» Once the entire stratified tank system is charged to its
setpoint, the heat pump and its variable speed pump
shut off.

« Refer to Figure 14 on page 20 thru to Figure 16 on
page 22 for typical heat pump based DHW stratified
tank systems.

« All stratified storage tanks supplied with this HPWH
are standard with 3" connections to allow high water
flow with minimal pressure drop.

NOTE: Building recirculation water must NEVER be
piped back to the storage tanks. Building recirculation
loop MUST be piped to the Temperature Maintenance
(or Swing) Tank instead.

3.D.2 Temperature Maintenance Heating

Temperature maintenance heating is the process

of maintaining the temperature of hot water that is
circulating throughout the building, which allows instant
access to hot water whenever an occupant needs it.

If the hot water is not circulated, the pipes will cool
during times of low usage and an occupant will have to
wait until all the cold water is flushed out of the pipes
before they have access to hot water. In large buildings,
this would lead to significant and unacceptable wait
times and waste water. The equipment that performs
temperature maintenance heating will reheat slightly
cooled circulation water back to the desired setpoint.

The temperature swing tank (sometimes called
maintenance tank) is an additional tank with an
independent heat source. The temperature maintenance
tank is plumbed in series with the primary storage
system. The tank’s temperature fluctuates between the
hot storage water temperature (140°F to 180°F) and the
hot water supply set-point (~120°F), as achieved by a
down stream located 3-way potable water mixing valve.

3.D.3 Swing Tanks

Below find details of electric elements and temperature
sensing points for different configurations inside Laars ET
model swing tanks.

No. | Qty | Description

1 1 2" NPT (thermal well)

2 6 1-1/2” NPT electric elements (15 or 18 kW)
3 3 3/8" NPT probe

Control scenario 1: Single heat pump with 2 sensors or
aquastats installed in the stratified tank(s)

» An electric step controller can be ordered with the
swing tank to stage individual elements

» (This step controller can not be used with CTA-2045
grid-enabled protocol)

* Unused ports will be factory capped.

Control scenario 2: Single or multiple heat pumps and

Laars Tank System Controller (TSC) with 6 tank sensors

» Use the TSC in order to operate with CTA-2045 grid-
enabled protocol.

e A CTA-2045 module must be ordered pre-installed in
the TSC.

* Item 1 (1/2” NPT thermal well) is used when operating
with CTA-2045 grid-enabled protocol.

* Atemperature sensor connected to TSC is installed
in item 1 for advanced load-up operation of the
maintenance tank temperature.

* Unused ports will be factory capped.
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Figure 15. Series piping two HPWH and three tanks
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Figure 16. Series piping two HPWH, three tanks, and a tankless electric water heater
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3.D.5 Typical Laars Stratified Tank

Figure 17.

DIFFUSER TUBE, REQUIRED FOR
THE CWMU TANK ONLY.

(5) 1/2"NPT PLUGS

(FIELD INSTALLED THERMOWELL

LOCATIONS)

ANODES
(MULTIPLE)

225°

1 1/4" NPT,
FOR RELIEF VALVE

DIFFUSER
(FACTORY INSTALLED)

3" SS NPT;
PLUGGED
AT FACTORY

LOCATION FOR FIELD-SUPPLIED :
1 — -t ——0e—

3" NPT; ‘

T
MH
DIFFUSER

(FACTORY INSTALLED) AN

N

~

~

~

1 1/2" NPT, DRAIN (L] a

NOTE: Horizontal 3” diffuser tubes are available for the cold water
makeup tank and for parallel tank systems, for their CWMA tanks only.

Stratified Tank
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3.E Freeze Protection

The HPWH may be installed indoors or outdoors. If
installing outdoors in a location that may experience
freezing temperatures, precautions must be taken to
prevent water in the heat exchanger, pump and water
lines from freezing. Damage due to freezing water is
not covered by the warranty.

3.E.1 Factory Installed Freeze Protection

Each HPWH includes heat trace and insulating blanket
on the internal heat exchanger, pump, water lines, and
condensate drain pan. The heat trace will automatically
activate when the temperature within the enclosure falls
below 35°F.

3.E.2 Field Installed Freeze Protection

Provisions must be made to ensure that none of the
external piping can freeze. This is commonly done

with insulated electric heat trace which should be
connected to an emergency power back-up system that
is activated during a power outage.

3.E.3 Heat Trace Emergency Power
Connection

Connect power from the building’s emergency back-up
power system to the designated 120V input terminals on
the heat pump. In case of a power outage in the building,
the emergency back-up power supply will now power

up the factory installed heat trace within the heat pump
to avoid accidental freeze-up during inclement weather.
Refer to Section 5.B on page 25 for connecting the
emergency power system. Only the heat trace system
is now powered up, thus the heat pump itself will not
operate. Total Amp draw of all heat tracing, insulating
blanket and the compressor oil heater is less than 5
Amp at 120 V. This information can be used to size up
a battery back-up system. The heat trace will protect the
water lines from freezing down to -15°F.

4\ CAUTION

If the ambient temperature could go below -20°F for
an extended period during a power outage, then the
water must be drained from the unit and the lines
blown out with compressed air to prevent freezing
water. A drain valve with garden hose connection is
included on the internal water piping.

Drain Valve is at the bottom front of unit.

Figure 18. Location of Water Drain Valve

Even with the emergency power input, the contractor
is responsible for ensuring that external water and
evaporator drain lines are freeze protected.

The field installed heat trace for the external piping must
be connected to the building’s emergency power system
separately in a manner such that the external piping and
heat pump will be protected from accidental freeze-up.

If power is not available to the unit during cold weather,
water should be drained from the unit and the lines
blown out with compressed air.

The #6 Valves in Figure 12 on page 17 can be used

in conjunction with the #4 Valves to isolate the HPWH
and flush compressed air or anti-freeze through the unit.
If using anti-freeze ensure it is non-toxic and that it is
completely flushed from the unit before returning the unit
to service.
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SECTION 4 Evaporator Drip Tray

Each evaporator is equipped with a drip tray to collect
water removed from the ambient air under certain
ambient and system operating conditions. The drip
trays will also collect rain water entering through the top
mounted fans.

Heat trace lines within the drip trays are installed at the
time of manufacture. See Section 3.E on page 24.
The heat trace will be automatically activated when the
temperature within the enclosure falls below 35°F.

4\ CAUTION

In locations that can experience freezing temperatures
the drain lines must be suitably insulated and heat traced.

Each drip tray has two 3/4” Male NPT drain fittings as
show in the Figure 19 on page 25. The condensate

rate may be as high as 60GPH depending on local
conditions. Proper drain sizing should be a function of

a local engineer working with job specific requirements.
Drain piping must be added, sized and sloped properly
to lead the condensate away from the unit, whenever the
unit is installed indoors.

1 RN L

Drains — |
(both sides)

= C_J ed C_J D b9

33.5

~13.2 68.4”

Figure 19. Drains

SECTION 5 Electrical Connections
5.A Electrical Warnings

A WARNING

Electrical Shock Hazard

Electrical shock can cause severe injury, death or
property damage. Disconnect the power supply before
beginning installation or changing the wiring to prevent
electrical shock or damage to the equipment. It may be
necessary to turn off more than one power supply

to disconnect.

All electrical wiring is to be done in accordance with
local codes, or in the absence of local codes, with: 1)
The National Electrical Code ANSI/NFPA No. 70 - latest
Edition, or 2) CSA STD. C22.1 “Canadian Electrical
Code - Part 1.” This appliance must be electrically
grounded in accordance with these codes.

A WARNING

A means for main unit disconnection must be
incorporated in the fixed supply power wiring in
accordance with national and local codes. External
main disconnect or main circuit breaker is provided by
the installing contractor.

4\ CAUTION

The supply voltage to this unit must not be
disconnected, except for service, or unless otherwise
instructed by procedures outlined in this manual.

5.B Main Power Connections

5.B.1 Grounding Instructions

A WARNING

Failure to ground this water heater properly may
cause erratic control system operation, and/or
personal injury or death.

This heat pump water heater must be grounded in
accordance with the National Electric Code and/or local
codes having jurisdiction. The grounding lug is located
in the main power panel. See Figure 20 on page 26.
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5.B.2 Electrical Requirements

Voltage | Frequency

Phase | FLA

MCA

MOP

SCCR

480VAC | 60Hz

3

58

70

110

10kA

Table 4. Main Power Ratings

Main power wiring is terminated in the high
voltage enclosure, which is located in the
back of the unit. To access the high voltage
enclosure, remove the upper jacket panel
from the back of the unit (shown as in Figure
20) that is secured by six #10 hex screws.

5.B.3 High Voltage

Route the main power wiring through the
2” conduit hub. Connect the main power
L1, L2, L3, to the distribution blocks
and ground lug located at the top of the

enclosure. See grounding instructions in
section 5.B.1. Proper phase connection
can be verified by referring to Section 7.

Ground Lug

L1

o

c

Figure 21. The High Voltage Enclosure

BACK

FRONT

Figure 20. High Voltage and Field Connections

PLC Assembly

Pressure
L—  Transducer

Relay

L~ Touchscreen

o

Display

- Terminal Block
Assembly

me:

D W,

Figure 22. Field Connections Enclosure
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5.C Field Connections

Field Connections are located at the FRONT
of the unit, behind the touchscreen display.

5.C.1 Heat Demand Source

Dry Contacts (aquastat)

The HPWH can receive its ON and OFF heat
demand from a set of “break on rise” dry
contacts, i.e. aquastats. These are to be wired
in the field and they “break on rise” a 24VDC
signal. The temperature that they open at is
field adjustable.

Connect the ON aquastat between TB1-8 and
any free terminal between TB1 (93 to 100).

Connect the OFF aquastat between TB1-9 and
any free terminal between TB1 (93 to 100).

Adjust the aquastat by removing the cover and
adjusting the dial to the desired temperatures.
See below for recommended settings.

RTD

Alternatively, a heat demand may be based on
a temperature input. The temperature sensors
must be a 3 wire PT1000 type RTD (supplied
by Laars). All wires will be landed on terminal
block TB3. The ON heat demand sensor
(RTD1) will have its two common (Red) wires,
landed on positions 1 and 2 of TB3, while the
third (White) wire will land on position 3 of
TB3. The OFF heat demand sensor (RTD2)
will have its two common (Red) wires, landed
on positions 4 and 5 of TB3,
while the third (White) wire
will land on position 6 of TB3.
See Figure 23

Figure 23.

When using either aquastats or RTD’s it

is recommended to set the ON setting to

be at least 5 degrees less than the set point of the heat
pump. Itis also recommended to set the OFF setting to
125°F in order to prevent high inlet temperature faults
at the HPWH. See figures Figure 14 to Figure 16 for
recommended aquastat/ RTD sensor placement in the
tanks.

5.C.2 External Fan connections
Dry Contacts (Inlet and Outlet Fans)

The HPWH is provided with Dry contacts to enable Inlet
and/or Exhaust fans. All wires will be landed on terminal
Block TB1. The dry contacts are rated up to 30VAC/VDC
and 2A maximum. The Inlet fan connections will land
across positions labeled 121 and 122 of terminal block
TB1, while the Exhaust fan connections will land across
positions labeled 123 and 124 of TB1. See Figure 23

Return from aquastat, Return Signal, Water Pump
from Water Pump VFD Fault

Dry Contacts

RTD Temp Sensors to TB3

Water Pump Speed ~ Supply to aquastat, |

Water Pump VFD
VFD Enable Signal Fault

Inlet and Outlet Fans,
Proof of Fans,
Alarm Status

Proof of Fans

A proof of fans input is optionally available, suppling
24VDC through a set (or sets) of dry contacts. See Figure
23 The terminal block (TB1). If both Inlet and Exhaust dry
contacts are used, remove and discard the factory installed
jumper wire across TB1 positions 125 and 128. The dry
contacts of the Inlet fan will land across positions labeled
125 and 126 of terminal block TB1. The dry contacts of
the Exhaust fan will land across positions labeled 127 and
128 of TB1. Note: if only one dry contact is used/available,
the jumper wire will need to be landed across the unused
proof of fan terminal blocks (i.e., if the Exhaust fan input
terminals are not used, place the jumper wire across
positions 127 and 128 of TB1).
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. __________________________________________________________________________________________________________________________________________________________________|
Field Connections (continued)

5.C.3 Alarm Dry Contacts

A set of dry contacts is available for Alarm Status.

The dry contacts are rated up to 30VAC/VDC and 2A
maximum. See Figure 23 The contacts will open on any
alarm (or when power is not applied to the HPWH), with
the terminal block (TB1). Wires will need to be landed
across positions labeled 129 and 130 of TB1.

5.C.4 External Water Pump Option
Water Pump Speed Signal (0 to 10VDC)

When an external water pump is used, a 0 to 10VDC
speed signal is provided. The speed signal is modulated by
the HPWH's internal PLC logic, to control the outlet water
temperature to the setpoint. The common (0V) reference
wire must be connected to position 58 of terminal block
TB1, while the voltage speed input wire (0 to 10V) must be
connected to position 59 of TB1. See Figure 23

Water Pump VFD Enable Signal (Dry Contact)

A set of dry contacts is provided for the external pump
VFD’s enable input. The contacts will land across
positions 74 and 75 of terminal block TB1. See Figure 23

Water Pump VFD Fault (Dry Contact)

An input is available to connect the external pump VFD’s
fault contacts. 24VDC will be fed from the HPWH and
through the dry contacts. When the contacts open, the
HPWH's PLC will interpret this as a VFD fault condition.
24V/DC should be delivered to the contacts from any
available terminal block position labeled between 93 and
100 located on TB1. The return from the contacts should
be landed on position 7 of TB1. See Figure 23



ve LAARS E-THERM™ Page 29

SECTION 6 Control Operation

The HPWH is equipped with a proprietary control system that allows for automatic operation including evaporator
defrost. A touch screen display is included to allow for monitoring of key process variables, adjustment of set-points
and trouble shooting. The following sections will describe system operation and the menus available for user interface.

Prior to starting the unit for the first time, please refer to SECTION 7 on page 58 for initial startup procedures. It is
recommended that initial startup and commissioning be performed by a Factory Trained technician to ensure that the
system will operate at peak efficiencies for the given configuration. Once these procedures are completed, normal
operation and shutdown of the unit will be initiated based on a call for heat. This call for heat can be from the closing
of dry contacts of a tank mounted aquastat or a temperature sensor input, or TSC. See SECTION 5 for wiring details.

The default water temperature setting is 130°F, see Section 6.C to adjust the outlet water temperature. The HPWH will
vary compressor discharge pressure and water flow rate to achieve the desired temperature.

Advanced trouble shooting is only to be done by Factory trained and authorized personnel with permissions to access
the proprietary control system.

The Home Menu

The Home Menu shows the state of the HPWH including the compressor pressures, gas cooler water inlet and
outlet temperatures.

From the Home Menu, you can navigate to the following four (4) primary menus:

A. CO2-P&ID menu
B. H20-P & ID menu
C. Security
D. Service menu
C C
A B

O
Q,
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6.A CO2 Process and Instrumentation Diagram
(P & ID) Menu

6.B Water Process and Instrumentation Diagram
(P & ID) Menu
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6.B.1 Auto Mode: Start Up

The Startup Mode states are identified
in the figure below.

6.B.2 Auto Mode: Heating

The heating cycle states are identified
in the figure below.

Operational Mode: Start-up
Transition: Energize electrical power

y

Operational Mode: Heat

Control system is energized
Continuous self-diagnostics are in operation
Initial valve positioning sequence
(approx. 3 minutes)

y

Standby
Transition: Active Heat Demand

A

Start Water Pump
Transition: Flow Switch Satisfied

Final valve positioning sequence
(approx. 2 minutes)

Gas Cooler Valve Open
Transition: Gas Cooler Valve Verified Open

y

Heat pump in standby if no demand for heat

\ 4

Compressor Pre-Start
Transition: Compressor Differential Pressure
Verification

If there is a demand for heat
transition to heat mode proceeds

Compressor Running
Transition: Heat Demand Satisfied, Defrost
Cycle Required, or Fault Condition

Compressor Stopped

Transition: Standby or Defrost Cycle
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6.B.3 Auto Mode: Defrost

Under certain atmospheric and the HPWH’s run
conditions, ice may form on the evaporator coils which if
uncontrolled will lead to sub-par performance or system
shutdown. The control system is designed to enter a
defrost cycle when these conditions exist. The defrost
cycle allows hot refrigerant to enter the evaporators
thereby melting ice formed on the coils. The defrost
cycle states are identified in the figure below:

Operational Mode: Defrost

A 4

Open Defrost Valves
Transition: Defrost Valves Verified Open

y

Gas Cooler Valve Open
Transition: Gas Cooler Valve Verified Open

Compressor Pre-Start
Transition: Compressor Differential Pressure
Verification

Compressor Running
Transition: Defrost Cycle Satisfied or Fault
Condition

A

Compressor Stopped
Transition: Heat Mode Standby or Defrost Cycle
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6.C Security Locked

The Security Icon is on all screens. It displays the current /
security level of the control system.

e Aclosed red padlock indicates a logged-out state and full User
protection.

* An open green padlock (noted with a U) indicates a user
level of protection, granting minimal modifications. AMIPM

* An open green padlock (noted with an |) indicates that the E Installer
Installer Level password has been entered.

To change the security level, press and hold the
padlock symbol for approximately 3 seconds.
Then press the Login button, when it appears.

NOTE: Installer Level access is for factory authorized and
trained personnel, and allows for configuration and parameter
changes to be made at initial setup and commissioning.

Press the drop-down symbol to show the User name (security level) options.
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Several options are given, but only access to the User and Installer levels are detailed in the following.

For authorized personnel only, the
Installer level can be selected.

Enter the password “inst” and select Ok.
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The green unlocked icon should now show with the letter | in the upper right portion of the screen.

The User security level can be accessed in the same way, by selecting User in the drop-down.

The green unlocked icon should now show with the
Enter the password “user” and select Ok. letter U in the upper right portion of the screen.

To ‘Logout’, press and hold the padlock for
approximately three seconds and then select
‘Logout’ from the menu. Note that the display will
lock itself automatically after one hour.
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6.D Service Menu (User Security Level)

The Service Menu, while in the user security level, shows these service functionalities.

6.D.1 Alarm History

The Alarm Screen displays the Alarm History. Pressing the info (i) button will give a more
detailed description of the alarm or fault condition.
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6.D.2 Analog Inputs

The Analog Input Menu shows the status of the various analog inputs to the heat pump, the temperature
inputs, and the heat pump instantaneous power draw (when installed with the power meter option).

If an Input Status shows on any parameter on the Analog Input
screen, press the Info button to display error descriptions.
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6.D.3 Analog Outputs

The values for GCV1 correspond to the percentage that the Gas Cooler Valve is open. All other outputs
relate to the relative speed of the compressor, fans, and water pump.

6.D.4 Digital I/O’s
6.D.4.a Inputs

Displays the state of the digital inputs (grey indicates no connection or input present)
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6.D.4.b Outputs

Page 39

Indicates the status of each digital output (grey indicates an inactive output)

6.D.5 Data Logging

Data log files can be created, per the screen instructions.
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6.D.6 IP Address

The IP addresses are read only, with the User security level. Additionally, the PLC logic and firmware ver-
sions are provided.

6.D.7 Diagnostics

This menu displays the total runtime hours on the major components, as well as the total on/off cycles
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6.E Service Menu (Installer Security Level)

The Service Menu, with Installer security level, shows additional functionalities.

More
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6.E.1 Alarm History

The Alarm Screen displays the Alarm History. Pressing the info (i) button will give a more detailed de-
scription of the alarm or fault condition.

6.E.2 Analog Inputs

The Analog Input Menu shows the status of the various analog inputs to the heat pump, the temperature
inputs, and the heat pump instantaneous power draw (when installed with the power meter option).
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6.E.2.a Analog Inputs, Calibrate

Each pressure transducer can be calibrated by adding a positive or negative offset value. The upper limit of
the installed flow meter can be entered, as well.

6.E.2.b Analog Inputs, Info

If an Input Status shows on any parameter on the Analog Input
screen, press the Info button to display error descriptions.
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6.E.3 Analog Outputs

The values for GCV1 correspond to the percentage that the Gas Cooler Valve is open. All other outputs
relate to the relative speed of the compressor, fans, and water pump.
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6.E.4 Digital I/O’s
6.E.4.a Inputs

Displays the state of the digital inputs (grey indicates no connection or input present)

6.E.4.b Outputs
Indicates the status of each digital output (grey indicates an inactive output)
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6.E.5 Data Logging

Data log files can be created, per the screen instructions.

6.E.5.a Outputs
Data log files can be found and moved to a USB memory stick
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6.E.6 IP Address

When multiple (cascaded) heat pumps are installed, this screen is used to assign sequential numbers
for each individual heat pump. The CPU IP settings can be changed, but the assigned Heat Pump
Number (between 1 and 16) will automatically configure a unique IP address. The Panel IP settings
are for remote communication to each heat pump, if desired. Additionally, the PLC logic and firmware
versions are provided.
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6.E.7 Diagnostics
6.E.7.a Diagnostics Menu A

This menu displays the total runtime hours on the major components, as well as the total on/off cycles of
components and safety switches.

6.E.7.b Diagnostics (More Menu A)

Displays the total cycles of several control components, as well as hours of various machine states.
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6.E.8 Alarm Status Viewer

Displays the state of all possible alarms. The arrow button on the upper left corner of the screen will allow
the list to be sorted.

Selecting the gear symbol under the action column allows to disable the fault from showing on the home
screen’s “banner” or to Shelve (delay) the message from appearing for an adjustable amount of minutes.

6.E.8.a Alarm Status Action
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6.E.9 Compressor

Displays the compressor speed and logic

6.E.10 Defrost

This is a read only screen showing defrost parameters.
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6.E.11 Evaporator Fans

This is a read only screen showing the evaporator fan(s) speed parameters.

6.E.12 Evap Diff Press

This screen provides the ability to change the evaporator clogging detection settings. Below the ambient
temperature threshold, the defrost logic takes over control, and a clogged evaporator may initiate unneces-

sary defrost cycles.
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6.E.13 Gas Cooler Valve
This is a read only screen showing the gas cooler operation and settings.

6.E.14 Heat Demand Source

This screen is for selection of the heat demand source. The heat demand source will be ignored when the Not
Commissioned (default) state is selected. Only select Commissioned when the heat pump is ready to operate.
Additionally, the Heat Pump Temperature and Tank Temperature Setpoints can be adjusted, when the On/Off Sensors

source of demand is selected.
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6.E.15 Manual Mode

Limited manual operation is permitted, when the Heat Demand Source is in the Not Commissioned state.
Otherwise, these are read only screens.

6.E.15.a Manual Mode, Menu 2
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6.E.16 Water Pump
This screen allows the water temperature set point and the pump PID values to be changed. The screen
also shows the output speed signal sent from the PLC to the water pump. Additionally, the heat pump uses

minimum pump speed detection logic on every transition to a heat demand.

6.E.17 PID Help
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6.E.18 Other Settings

This screen allows for the installed elevation to be entered, which automatically increases the maximum
fan speed at higher elevations. The Proof of water flow wait time (default 3 seconds) gives the ability to
increase the time before the water pump flow switch indicates a fault. Increased wait times may be neces-
sary, when longer pipes/plumbing is installed to the tank system.

6.E.19 Factory Reset
Factory Reset will return all settings (other than IP addresses) to factory defaults.
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6.E.20 Power Meter Option for Commercial Heat Pump Water Heater.

When the CTA-2045 option is selected, a factory
installed and commissioned power meter will be
added to the High Voltage panel. The meter monitors
the voltage at each of the 3 phases of the 480V
supply power. A current transformer donut which
measures the Heat Pumps kW is wired to the power
meter and set on the upper din rail for shipping. See
Figure below.

The electrical contractor that is installing the Main
service feed to the Heat Pump will need to route the
480V L1 leg through the current transformer before
landing the wire on DB1. The current transformer
can be removed from the DIN rail for easier
installation around the service wires. See Figure
below.

Communication between the Power
meter and Heat Pump PLC is
achieved via Modbus communication
and the kW value is displayed on the
Heat Pump Analog Inputs screen.
The following passwords and user
levels will allow access to the Analog
Inputs screen within the Service
menu to see this input.

User Level = user
Installer level = inst
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If the Power meter box in the upper
right-hand corner of the screen is

not present, follow the steps outlined
below to ensure proper configuration.

1) From the home screen under the
Installer level password, select the
Service Icon.

2) Next select the “More” button in
the lower right-hand corner of the
screen.

3) The following screen will appear.
Select “OTHER SETTINGS” to jump
to the next page.

4) Check to make sure the box
labeled “Power Meter Installed” is
checked off.
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SECTION 7 Startup and Shutdown

7.A Initial Startup

A WARNING

The HPWH should be started up only by authorized
and qualified personnel.

7.A.1 Refrigerant Charge

The HPWH is shipped charged with refrigerant. The
refrigerant pressure should be checked prior to operating
the unit. There are two pressure gauges located on the
left side of the unit directly behind the lower left rear
panel. If these gauges read less than 500 psi, contact the
manufacturer before proceeding with startup.

7.A.2 Power Phase Rotation

Since the compressor and water pump each have
3-phase motors, it is very important to check that the
phase sequence results in the correct motor rotation.
This can be checked by operating the water pump
momentarily in manual mode. The water pump should
rotate counterclockwise when looking down on the unit.
The motor fan or pump shaft rotation can be easily
seen. If pump rotation is wrong, stop the pump, shut
off power at the breakers. Swap any two phases at the
power panel main circuit breaker. Do not swap phases
at the pump since the pump motor and compressor
motor are set for the same phase sequence. If an
external pump is used, phase sequence will need to be
confirmed via phase rotation tester.

NOTE: When the system has been fully piped the
installer must ensure that strainers are in place and
clear so that heat pump components are supplied
with clean potable water. Damage caused by debris
entrained in the water is not covered by the warranty.

N 7

Figure 24. Fan Rotation

7.A.3 Water Side Fill

1. Before proceeding, the pump must be placed in
manual mode. To do this, go to the Manual Control
Screen and enable the pump. Set the pump percent
speed to 75%.

2. Check that the water circuit flow switch has been

satisfied by accessing to the Digital Inputs Screen
and confirm that the Flow Switch radio button is
illuminated green.

3. For the initial water charge, air must be removed via
an external vent valve, service valves such as on
Figure 12 on page 17, or by manually opening the
pressure relief valve mounted internal to the unit.

4. Once all air is removed from the system, return the

water pump to automatic mode.

Figure 25. Shaft Rotation
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7.A.4 Preliminary Electrical and
Control Verification

NOTE: Before initializing startup sequence and/or L ° ° °
sending a call for heat to the heat pump, all steps in this = [
section must be completed.

a. Verify electrical connections are secured in the
proper terminal blocks. .

b. Electrically energize the unit with the three phase
main electrical power supply.

c. Verify that all three phases of the electrical power
supply voltages are within +/-5% required voltage.

ln
884 224cm
o

d. Check that the pressure in the refrigerant circuits
is shown on the control display and matches the .
gauge readings.

e. Allow the compressor crankcase heater to
run until the bottom of the compressor is °..
noticeably warmer than the surrounding ambient
temperature. This warms the compressor oil to
ensure the compressor is lubricated. This is most
important in colder climates. °" " " °
The HPWH will not allow the unit to start until the ﬁ ° ° °
oil temperature criteria is met. ‘

=
-———————— 46.4” 118cm

FRONT

WATER

CONNECTIONS
PRV

CONNECTION
(INDOOR
MODELS ONLY)

Power Supply
Field Wiring
Controls
All Weather
Cover for
Touchscreen
HI PRESSURE
| / GAUGE
' LOW PRESSURE ] [
T GAUGE scm
) Tan"pE : = - N
: ﬁ @ . < ~~11/2" NPT Water
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7 - ] o

LEFT SIDE FRONT VIEW
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A WARNING 7.B  Normal Shut Down (Standby Mode)
Severe damage to the heat pump may occur }
during freezing temperatures. Preventative Manually controlled shutdown or no heating demand,
measures must be taken to ensure vulnerable puts the following components in the following
components are protected from freezing. shutdown state:

a. Compressor: Off

. Evaporator fans: Off
. Water pump: Off

& AVERTISSEMENT

. Heat trace: On, thermostatically controlled

® O O T

De graves dommages a la pompe a chaleur
peuvent survenir par temps de gel. Des mesures
préventives doivent étre prises pour garantir que

les composants vulnérables sont protégés du gel.

. Compressor crankcase heater: On,
thermostatically controlled

7.C Loss of Electrical Power Shut Down

1. If a non-planned loss of electrical power occurs to the

7.A.5 Initial Startup Sequence heat pump it will put the following components in the
following states:

a. Atinitial start-up, or upon return of power after a a. Compressor: Off
power outage, the heat pump must go through a b. Evaporator fans: Off
start-up sequence. The start-up sequence is initiated

by a heat demand, generated by either a tank ¢. Water pump: Off

aquastat or tank sensors. d. Heat trace: Off

b. Once the start-up sequence is initiated the heat e. Compressor crankcase heater: Off
pump moves through the following steps: f. Start-up valve: Will slowly open

1. The fans may cycle on depending on the outdoor g. Gas Cooler valve: Reverts to minimum position
ambient conditions.

2. Gas Cooler Valve will fully open to 98%.(This is 2 If power is lost under freezing conditions take action
a fast-acting stepper motor valve with positional to ensure the following components do not freeze.

feedback that opens in 3 seconds.) a. The gas cooler heat exchanger.

b. The heat pump water piping.
c. Water pump (if included).

3. Accumulator Isolation valve will begin to close. (This
is a slow-acting rotary ball valve that closes in 75
seconds.)

4. Gas expansion reservoir shut off valve will open. d. Condensate drains.

5. Once all valves are in their start up positions, the

compressor will turn on. NOTE: An auto transfer switch is built into the heat

pump. If emergency back-up power is available
on site, the built in heat tracing can be powered
to prevent freezing of components listed above.
Reference wiring instructions in SECTION 5.

6. The suction pressure will begin to decrease until it
reaches approximately 15 bar. The compressor will
stop and the isolation and shut off valves will return to
their operational positions.

7. With the compressor off, the heat pump will transition
to either standby mode (if there is no heat demand)
or heat mode (if there is a heat demand)

External water piping needs to be addressed separately.
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SECTION 8 System Maintenance

1.

Routine maintenance of the unit is essential to
the life of the machine. A lack of maintenance can
cause malfunctioning and/or damage to the unit
and render the warranty null and void.

It is good practice to carry out periodic inspections
to verify the proper operation of the unit.

FREQUENCY | OPERATION

Monthly Check function of all control and safety
devices.

Monthly Visually inspect for corrosion and open
circuits in the electrical panels and
junction boxes. Check the tightness

of interconnecting wires to component
terminals if visually suspect.

Monthly Check for oil leaks on or under the
compressor.

Monthly Check for water leaks in the hydronic
system.

Monthly Verify condensate pans and drains are
clean and free draining.

Monthly Verify there is no air in the water circuit.

Monthly Verify crankcase heater operational.

Monthly Check water filters, screens, and
strainers.

Monthly Check evaporator coil fin surface. Clean
if dirty. Comb out fins if flattened and
blocked. Check filters if used. Clean or
replace if dirty. Check control display
screen for coil air pressure drop when
operating to confirm operation within
proper range.

Monthly Perform manual defrost test

4 Months | Verify fan operation for no unusual
vibration or sound.

4 Months | Verify compressor operation for no
unusual vibration or sound.

Seasonal | If the unitis to remain out of service

for an extended period, drain the water
from the pipes and the heat exchanger
to prevent freezing. This is required to
prevent damage to equipment especially
when outdoor temperatures are expected
to be below freezing during idle period.
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SECTION 9 Alarms and Faults

LAARS Heating Systems

Alarms - Annunciation Only

Annunciated . . . ) Alarm
Description Indicates Corrective Action
Alarm/Fault P ID
Verify nothing is blocking fans from rotating. Verify
Fans will fault based on the following conditions: over evaporator fins are clean (clear of debris) Check fan
Fan 1 Alarm Fan 1 has faulted. temperature, locked rotor, overvoltage, under voltage, and |wiring and that proper voltage is applied. 8
power (over current). Note: heat pump can continue to run at a reduced
capacity on a single blower
Verify nothing is blocking fans from rotating. Verify
Fans will fault based on the followingconditions: over evaporator fins are clean (clear of debris) Check fan
Fan 2 Alarm Fan 2 has faulted. temperature, locked rotor, overvoltage, under voltage, and|wiring and that proper voltage is applied. 9
power (over current). Note: heat pump can continue to run at a reduced
capacity on a single blower
Check compressor oil heater resistance and take an
) . . . ) . L amperage reading of the heater. Compare
Compressor High Oil |The compressor oil temperature is has Compressor oil heater thermostat might be having issues perag € A P .
R . ) o compressor surface temperature with oil temperature 22
Temperature Alarm  |exceeded normal operating temperature. or the oil temperature sensor is reading incorrectly. X . N
reading on the HML. If they are similar, then the oil
temperature reading is most likely OK.
Compressor High . . ) . X Verify PT2 reading on the HMI matches (+/- 5 bar) to
) The compressor suction pressure has Faulty wiring/transmitter or potential refrigerant charge L
Suction Pressure ! . PG2, the pressure gauge on the suction side of the 15
exceeded normal operating pressure. issue. . -
Alarm compressor. Verify wiring.
Inlet Water . . . ) .
. Inlet water temperature to the heat pump  [Heat pump return temperature has exceeded its maximum |Verify TT1 sensor is reading correctly and that the return
Temperature Limit . 30
has exceeded the threshold. allowable temperature. temperature is below 135F.
Exceeded
This could be indicate that the valve fully closed/open
GCV1 Feedback Out |The gas cooler valve feedback is more or less|positioning is off or Verify valve is getting the correct supply voltage. 16
of Tolerance than 5% of commanded feedback position. |that the valve might be stuck or blocked from movingto  |Recalibrate valve.
the correct position.
In heating mode, if the gas cooler temperature has
Gas Cooler Outlet exceeded 160F for a period of time, the unit will alarm on i L .
X . o Verify the water pump is sized properly. Verify the
High The gas cooler outlet temperature has high gas cooler outlet temperature. This indicates poor i R
i X water pump PID loop is tuned properly. Verify all 31
Temperature exceeded the alarm threshold. heat transfer from the refrigerant to the water (refrigerant ) .
R . manual valves are in the correct position.
Alarm side of the gas cooler) or inadequate water flow (water
side of the gas cooler).
In heat mode, the heat pump outlet water temperature has|
been higher than 10F above the set point for more than 20
minutes. This might indicate that the minimum speed of
the pump is high enough to satisfy the heat pump flow Verify the water pump is sized properly. Verify the
High Water The water temperature supplied to the - pump s hig 6 v pump v P p properly ‘fy
switch, but too low for the amount of heat the heat pump [water pump PID loop is tuned properly. Verify all 33
Temperature Alarm  [tank(s) has exceeded the alarm threshold. | K . _ )
is transferring to the water - improperly sized water pump. |manual valves are in t
It could also indicate a poorly tuned heat pump water
control PID loop. A manual valve may be in an incorrect
position restricting water flow.
Adjust manual bypass (recuperator) valve.
PT2 Troubleshooting: Verify PT2 supply voltage and
Potential sensor issues at TT6 - compressor suction wiring. Verify PT2 signal (4-20mA) to PLC.
. Superheat has exceeded the alarm threshold P . ¢ Y . € (4 : -
High Superheat Alarm for 5 minutes temperature or at PT2 - compressor suction pressure. TT6 Troubleshooting: Verify thermocouple wiring. 35
inutes.
Might also indicate not enough refrigerant charge. On a power cycle to the heat pump, verify the heat
pump is properly transitioning through the startup
sequence.
High Pump Inlet A faulty analog input module, faulty wiring, failed i . .
g P There is an issue with either the TC input ¥ & np ) ,y & Verify the power LED on the analog input module is
Temperature Sensor . temperature sensor, or an issue with the VDC power . . i R 40
module or the inlet water temperature TC. illuminated green, verify the TC sensor, verify 24 VDC.
Alarm supply.
Control Panel . . L . . - .
There is an issue with either the TC input A faulty analog input module, faulty wiring, failed X . .
Enclosure ) ) Verify the power LED on the analog input module is
module or the enclosure temperature sensor|temperature sensor, or an issue with the VDC power ) . . R 49
Temperature Sensor illuminated green, verify the TC sensor, verify 24 VDC.
TC. supply.
Alarm
. o ) . Confirm the ambient temperatures have not exceeded
. Enclosure temperature has exceeded 125F. |Might be indicative of high ambient temperature . P X
Control Panel High X . R heat pump design temperatures. Confirm the control
Extended exposure to high temperatures conditions, enclosure temperature sensor issues, or the A R R . ) 50
Temperature Alarm e K . X ) panel circulating fan is working properly. Confirm the
could reduce electronic lifetime. control panel circulating fan is not working properly. ; .
enclosure temperature sensor is reading correctly
Compressor Short . . The compressor has started at least 10 times within the last|Double check heat demand inputs for proper wiring, voltage
The compressor is short-cycling. ) 51
Cycle Alarm hour. and signal.
Double check Inlet / Exhaust fans output for proper wiring,
Inlet/Exhaust Proof of |Inlet / Exhaust Fans have not proven for 10 [This may indicate a wiring issue with the proof of fans voltage and signal. 3
Fans Alarm minutes or proof has dropped out. connection, or a faulty fan. Double check Proof of Inlet / Exhaust Fans inputs for proper
wiring, voltage and signal.
Low Ambient . Indicates that the ambient temperature sensor is reading a|Unit will resume operations when ambient temperature is
Shutdown due to low ambient temperature. 54

Temperature Alarm

value equal to or less than -10F.

warm enough.
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Alarms and Faults (continued)
Possible blockage from dust, dirt, pollen that requires the
Clogged Evaporator . . . . o .
Evaporators are dirty. coils to be cleaned. Evaporator differential pressure is high |Inspect and clean evaporator coils. 55

Alarm

and ambient temperatures are warm.

Tank Controller

Communication connection lost to Tank

This indicates an Ethernet communication disruption

Inspect Ethernet cable connection between the heat pump

Timeout Fault

within allowable differential pressure threshold in
time, shut down on a compressor differential
pressure fault.

ball valves are in the correct position.

Communications 57
Al Controller between the Tank System Controller and the heat pump  [and Tank System Controller
arm
Retained settings have been saved to the SD card. Any Replace CR2032 battery. Then reboot the PLC. If retained
Battery Low Alarm  [The internal PLC battery is low. further changes to retained settings may not be saved settings were not maintained through battery replacement, 56
automatically. import the retained settings manually.
Retained settings will not be saved through a power cycle
Battery Not Detected . g X gnap v Add CR2032 battery. Then reboot the PLC. Import any
There is no battery detected. of the PLC. Retained settings must be manually saved and . . 58
Alarm . retained settings manually.
re-imported upon PLC restart.
Safety Chain Faults
Annunciated . . . . Alarm
Description Indicates Corrective Action
Alarm/Fault P D
Upon a heat demand, whether in heat or
defrost mode, if the compressor discharge
ressure exceeds the compressor high
’ p4 . ’ & Verify that SUV2 is energized and open. Verify manual
[Auto-Reset] High discharge pressure switch (PSH1) threshold, |, . - . X ) . .
X RO High pressure condition at the discharge side of the ball valves are in the correct position. Verify GCV1
Discharge the unit will exit heat or defrost on a 1
X . . . compressor. control parameters P, I, & D are at or near factory
Pressure Switch Trip |compressor high discharge pressure )
" ", default settings.
condition. If conditions are safe to operate
upon stopping the compressor, the unit may
restart a heat or defrost cycle.
Flow Fault: Verify manual valves in the water loop are
In start-up or heat mode, if the flow switch open. Verify flow switch wiring and voltage (24VDC).
open (indicating inadequate water flow) the Check water pump VFD and pump wiring. Verify VFD
heat pump will fault on a low flow condition. settings. Verify proper voltage is applied to the VFD.
pump . Flow Fault: There may be an issue with safety chain voltage 'g v prop R 8 PP
If defrost mode, the water pump is off, but R . Confirm correct rotation of pump motor.
(24vDC), flow switch wiring, or the water pump/VFD. DV1 o .
Low Water Flow Defrost Valve 1 (DV1) must be open for ) . . DV1 Open Fault: If the valve position indicator is in 3
. . . Open Fault: The valve may be in the incorrect position, or " X
proper defrost operations - if DV1 doesn't L R the correct position (based on the current operating
. the limit switches may need adjustment. L
open, the heat pump will fault on a DV1 state of the heat pump as well as indication on the
Open HMI), verify limit switch position at the switch- adjust
fault. as needed. Verify both wiring (continuity) and voltage
(24VDC) for proper feedback to the PLC.
If the water temperature leaving the gas
. cooler exceeds the high temperature setting . . X .
High Water A Low flow on the water side of the GC1 or high temperature [Water Flow: Verify water pump VFD settings.
of the high water temperature aqua stat, the . . i . ) 4
Temperature i R on the refrigerant side. Refrigerant: Verify GCV1 PID settings.
heat pump will fault on a high water
temperature condition.
Verify the compressor VFD settings are correct. Verify
compressor voltage. Verify manual ball valves are in
Compressor Thermal |The compressor thermal overload monitors |Compressor working too hard, creating a high internal P . .g X v K R
. . the correct position. Verify GCV1 is operating 5
Overload the internal temperature of the compressor. [compressor temperature or faulty wiring/overload. , .
correctly. Verify voltage (24VDC) and wiring at the
overload.
On the first occurrence of this condition, verify the oil
level in the sight glass on the compressor. With the
compressor not running, the oil level may not be
visible in the sight glass. Press the reset button on the
- X X o . |oil differential pressure switch, as well as on the heat
The compressor oil differential pressure switch monitoring the oil .
. . . . . X N pump display. Allow the compressor to operate and
Compressor Oil Level Compressor oil level is low. level in the compressor has detected inadequate oil level in the X ) o K 6
. . X verify the oil level is visible in the sight glass. If there
compressor or a faulty oil differential pressure switch ) o ) > K
is no oil visible in the sight glass, the unit should trip
again and oil should be added to the system. If there
is oil visible in the sight glass and the unit trips again,
the oil differential pressure switch is most likely faulty
and will need to be replaced.
Non-safety Chain Faults
Annunciated o . . . Alarm
Description Indicates Corrective Action
Alarm/Fault D
Upon a heat demand, once minimum water flow Verify 24VDC supply power at the gas cooler valve,
GCV1 Open Timeout has been achieved, if the gas cooler valve doesn't |This is indicative of the gas cooler or controller not functioning . Y PPIy P 3 .g !
L verify 0-10VDC control signal, verify gas cooler valve 14
Fault open in time, shut down on a gas cooler valve properly .
parameter settings.
fault.
Upon a heat demand, once minimum water flow
has been achieved and GCV1 has opened, but the
Compressor Delta_P differential pressure across the compressor isn't . . . » Verify that SUV2 is energized and open. Verify manual
A valve might be in the incorrect position. 13
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Alarms and Faults (continued)

Upon a heat demand, whether in heat or defrost Ny . "
X ) 1. Verify manual valves V03 and V04 valve stems are in "open
mode, if the compressor discharge pressure gets i,
[Auto-Reset] Compressor| K R position.
. too high, shut down on a compressor high . " . . ) . . .
High Discharge Pressure | " High pressure condition at the discharge side of the compressor.  |2. Verify gas cooler valve and accumulator isolation valve operation. 17
) discharge pressure fault. If conditions are safe to . ) K
Sensor Trip R ) 3. Verify PG1 and the discharge pressure values approach the high
operate upon stopping the compressor, the unit ) . ) .
discharge pressure switch lockout value just prior to lockout.
may restart a heat or defrost cycle.
Upon a heat demand, whether in heat or defrost
mode, if the compressor suction pressure gets too
[Auto-Reset] High high, shut down on a compressor high suction . - L Verify inlet water temperature is not too high. May also indicate a
) o High pressure condition at the suction side of the compressor. . . - 19
Suction Pressure pressure fault. If conditions are safe to operate high ambient condition.
upon stopping the compressor, the unit may
restart a heat or defrost cycle.
X This might indicate the fan speed is too low or that there is an air
. If the compressor suction pressure gets too low, o N . ) . . . . .
Low Suction Pressure X lock. The unit might also be iced up, requiring a defrost cycle. The  [Verify fan operations. There is potentially an issue with the
shut down on a compressor low suction pressure . . X . N 60
(Transducer) fault lowest suction pressure as measured by either suction pressure refrigerant charge - please contact the factory for guidance.
' transducer is used to set this fault.
Verify readings of the compressor and redundant pressure
. ) . transducers in the Analog Inputs menu. The readings should not
Low Suction Pressure The two suction pressure transducers disagree by |, . - i .
N Likely one sensor is inaccurate. differ by more than 1Bar. When the heat pump compressor is not 61
Transducer Difference  |more than 1 bar. . ) X i
running, the compressor discharge and suction pressure readings
should be the same.
Check compressor oil heater resistance and take a
amperage reading of the heater. Compare
Compressor High Oil ; . X Compressor oil heater thermostat might be having issues or the oil perag e ) P )
The compressor oil temperature is too high. 3 . compressor surface temperature with oil temperature 23
Temperature Fault temperature sensor is reading incorrectly. ) . X
reading on the HMI. If they are similar, then the oil
temperature reading is most likely OK.
Adjust manual bypass (recuperator) valve.
Potential gas cooler outlet temperature sensor issue or compressor |Compressor suction pressure sensor troubleshooting:
Low Superheat Fault Superheat is too low. suction pressure sensor issue. Low superheat potentially indicates |Verify supply voltage and wiring. Verify signal (4- 29
too much charge. 20mA) to PLC. Gas cooler out temperature
troubleshooting - verify thermocouple wiring.
If the valve position indicator is in the correct position
(based on the current operating state of the heat
3-Way Heat/Defrost Whether in heating or defrost, the heat/defrost  [The valve may be in the incorrect position, or the limit switches pump as well as indication on the HMI), verify limit 2
Limit Switch Fault valve is in the incorrect position. may need adjustment. switch position at the switch - adjust as needed.
Verify both wiring (continuity) and voltage (24VDC) for
proper feedback to the PLC.
If the valve position indicator is in the correct position
(based on the current operating state of the heat
Defrost Valve Limit Whether in heating or defrost, the defrost valve is [The valve may be in the incorrect position, or the limit switches pump as well as indication on the HMI), verify limit 2
Switch Fault in the incorrect position. may need adjustment. switch position at the switch - adjust as needed.
Verify both wiring (continuity) and voltage (24VDC) for
proper feedback to the PLC.
Upon a heat demand (or defrost cycle), if the
Compressor Low Oil compressor oil temperature takes too long to heat X . . X )
3 The compressor oil heater isn't working properly Check heater resistance, verify heater power 27
Temperature Fault up, shutdown on a compressor low oil
temperature fault.
Fans will fault based on the following conditions: over Verify nothing is blocking fans from rotating. Verify
Fan 1 & Fan 2 Fault If both fans are faulted, shut down on a fan fault. |temperature, blocked rotor, overvoltage, under voltage, and evaporator fins are clean (clear of debris) Check fan 10
power (over current). wiring and that proper voltage is applied.
Verify manual valves in the water loop are open.
VFD will fault based on the following conditions: over temperature, |Check VFD and pump wiring. Verify VFD settings.
H20 Pump VFD Fault Shutdown on a water pump VFD fault. X & s ) P p. g' ¥ & ) 11
blocked impeller, under/over voltage and/or current. Verify proper voltage is applied to the VFD. Confirm
correct rotation of pump motor.
Adjust manual bypass (recuperator) valve.
This could be indicative of a potential compressor suction Compressor Suction Pressure Troubleshooting: Verify
temperature sensor issue or compressor suction pressure supply voltage and wiring. Verify signal (4-20mA) to
High Superheat Fault Superheat is too high. P ) . . P e P X PPl € e fy signal ) 36
transmitter issue. High superheat could also indicate that thereis |PLC.
not enough refrigerant charge. Compressor Suction Temperature Sensor
Troubleshooting: Verify thermocouple wiring.
Verify manual valves in the refrigeration loop are in
the correct position for the current state of the heat
ump (start-up/heat/defrost modes). Check VFD and
Compressor VFD VFD will fault based on the following conditions: over temperature, pump { . o/ X / K ) K
Shutdown on a Compressor VFD fault. X pump wiring. Verify VFD settings. Verify proper 7
Fault blocked impeller, under/over voltage and/or current. ) X .
voltage is applied to the VFD. Cycling power to heat
pump off for 5-10 minutes should reset VFD faults
once problem corrected.
While trying to determine the minimum water Verify flow switch wiring and voltage (24VDC). Check water pum
3 ¥ing i N There may be an issue with the flow switch wiring, or the water ¥ L. e 3 g (, ) X P p
H20 Flow Switch Fault  |pump speed, the flow switch did not open VFD and pump wiring. Verify VFD settings. Verify proper voltage is 12
pump/VFD. " ) .
properly. applied to the VFD. Confirm correct rotation of pump motor.
In heating mode, if the gas cooler temperature has exceeded 170F
Gas Cooler High for a period of time, the unit will alarm on high gas cooler outlet  |Verify the water pump is sized properly. Verify the
The gas cooler outlet temperature has exceeded L . . .
Outlet Temperature the alarm threshold temperature. This indicates poor heat transfer from the refrigerant |water pump PID loop is tuned properly. Verify all 32
Fault ’ to the water (refrigerant side of the gas cooler) or inadequate manual valves are in the correct position.
water flow (water side of the gas cooler).
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. . This indicates low water flow on the water side of the gas cooler or [Water Flow: Verify water pump VFD settings.
High Water The water temperature supplied to the tank(s) has |, . . X X R R
high temperature on the refrigerant side. There could also be an  |Refrigerant: Verify GCV1 PID settings. 34
Temperature Fault exceeded the shutdown threshold. . 3 . .
issue with the heat pump outlet water temperature sensor. Temperature Sensor: Verify sensor wiring
Verify the power LED on the analog input module is
High Discharge There is an issue with either the analog input A faulty analog input module, faulty wiring, faulty transmitter, or | fy " X R & Inp .
. . . illuminated green, verify transmitter functionality, 37
Pressure Sensor Fault  |module or the pressure transmitter. an issue with the VDC power supply. 3
verify 24 VDC.
. L o . ) . X Verify the power LED on the analog input module is
Low Suction Pressure There is an issue with either the analog input A faulty analog input module, faulty wiring, faulty transmitter, or | X K K K K
K K R illuminated green, verify transmitter functionality, 38
Sensor Fault module or the pressure transmitter. an issue with the VDC power supply. 3
verify 24 VDC.
Gas Cooler Valve There is an issue with either the analog input . . Verify the power LED on the analog input module is
X . A faulty analog input module, faulty wiring, faulty gas cooler valve | =’ K L
Feedback Failure module or the gas cooler valve positional feedback . R illuminated green, verify gas cooler valve functionality, 39
. controller, or an issue with the VDC power supply. )
Fault signal. verify 24 VDC.
Heat Pump Suppl! There is an issue with either the TC input module
P Supply P A faulty analog input module, faulty wiring, failed temperature Verify the power LED on the analog input module is
Water Temperature or the heat pump outlet water temperature sensor A . ) . ) . 41
Fault Tc sensor, or an issue with the VDC power supply. illuminated green, verify the TC sensor, verify 24 VDC.
Gas Cooler Outlet L T . . . ) ] . .
T ture s There is an issue with either the TC input module  |A faulty analog input module, faulty wiring, failed temperature Verify the power LED on the analog input module is 2
emperature Sensor
fa Itp or the gas cooler outlet temperature sensor TC.  |sensor, or an issue with the VDC power supply. illuminated green, verify the TC sensor, verify 24 VDC.
u
Compressor Inlet L . . . . . . . .
Temperature Sensor There is an issue with either the TC input module  |A faulty analog input module, faulty wiring, failed temperature Verify the power LED on the analog input module is "
Faultp or the compressor inlet temperature sensor TC. sensor, or an issue with the VDC power supply. illuminated green, verify the TC sensor, verify 24 VDC.
Ambient Air L L . . . ) ; . .
T ture s There is an issue with either the TC input module  |A faulty analog input module, faulty wiring, failed temperature Verify the power LED on the analog input module is w“
emperature Sensor
Faultp or the ambient air temperature sensor TC. sensor, or an issue with the VDC power supply. illuminated green, verify the TC sensor, verify 24 VDC.
In heat or defrost mode, if the compressor is
Suction Pressure running, if the suction pressure is greater than the |Faulty wiring or swapping of sensor wiring (either at the sensor(s) ~[Verify pressure transmitter reading on the display
Exceeds Discharge discharge pressure, after a short time delay or in the control panel) or a faulty pressure versus actual gauges for accuracy. Verify wiring and 46
Pressure Fault lockout the heat pump on compressor differential |transmitter. transmitter functionality.
condition.
Heat Pump Heat There is an issue with either the TC input module . . i X . X
A faulty analog input module, faulty wiring, failed temperature Verify the power LED on the analog input module is
Demand On Sensor or the heat pump heat demand on temperature h i o i ) 45
sensor, or an issue with the VDC power supply. illuminated green, verify the TC sensor, verify 24 VDC.
Fault sensor TC.
Heat Pump Heat There is an issue with either the TC input module
P P A faulty analog input module, faulty wiring, failed temperature Verify the power LED on the analog input module is
Demand Off Sensor or the heat pump heat demand off temperature N R ) X K ) 47
sensor, or an issue with the VDC power supply. illuminated green, verify the TC sensor, verify 24 VDC.
Fault sensor TC.
Compressor Oil L . . . . . . . .
Temperature Sensor There is an issue with either the TC input module  |A faulty analog input module, faulty wiring, failed temperature Verify the power LED on the analog input module is 18
. Itp or the compressor oil temperature sensor TC. sensor, or an issue with the VDC power supply. illuminated green, verify the TC sensor, verify 24 VDC.
au
Compressor Short Cycle . . The compressor has started at least 10 times per hour for the last  |Double check heat demand inputs for proper wiring, voltage and
The compressor is short-cycling. K K ) 52
Fault two hours or has started 20 times in the last hour. signal.
Low Gas Cooler The compressor outlet temperature (TT4) and the |Indicates an operational condition that is not expected. The two
’ . |gas cooler outlet temperature (TT5) are close to  [sensors are not expected to be within 3F of each other, in heat Check that DV1 is installed correctly and is operating properly. 59
Temperature Differential
the same temperature. mode.
Evanorator Differential There is an issue with either the analog input A faulty analog input module, faulty wiring, faulty evaporator
P module or the evaporator differential pressure differential pressure sensor, or an issue with the VDC power Check that DPT1 is installed correctly and is operating properly. 2
Pressure Sensor Fault )
signal. supply.
Compressor Outlet
Temperature Sensor There is an issue with either the TC input module  |A faulty analog input module, faulty wiring, failed temperature Verify the power LED on the analog input module is illuminated 18
. Itp or the compressor outlet temperature sentor TC.  |sensor, or an issue with the VDC power supply. green, verfy the TC sensor, verify 24 VDC.
au
Start-up Faults
Annunciated o . . . Alarm
Description Indicates Corrective Action
Alarm/Fault D
If a start-up sequence is initiated, but the
Start-up Low Oil compressor oil temperature takes too long to heat . o . Check heater resistance, verify heater power
N The compressor oil heater isn't working properly e 26
Temperature Fault up, shutdown on a start-up compressor oil Note: Compressor heater has a built-in thermostat.
temperature fault.
If a start-up sequence is initiated and compressor X
. X Verify 24VDC supply power at the gas cooler valve,
Start-up Gas Cooler oil temperature has been achieved, but the gas 8 . ) R i
X L _ . |The gas cooler valve or controller aren't working properly. verify valve 0-10VDC control signal, verify the gas 28
Valve Timeout Fault cooler has not opened in time, the heat pump will i
cooler valve PID parameter settings.
shutdown on a start-up gas cooler fault.
— ; Compressor Troubleshooting: Verify power at
If a start-up sequence is initiated, compressor oil . .
. . compressor VFD and VFD settings. Verify compressor
temperature has been achieved, minimum water .
X X L . X VFD enable (dry contact) and speed wiring (0-10VDC).
Start-up Low Suction flow established, and the gas cooler valve has This is indicative of the compressor not working properly, an issue . R . .
) ) X R ) . Suction Pressure Transmitter Troubleshooting: Verify
Pressure Timeout opened properly, but the compressor suction with the suction pressure transmitter value or wiring, or the X - X 20
\ ) ) ) L . transmitter supply voltage and wiring. Verify
Fault pressure doesn't drop in accumulator isolation valve is in the wrong position. X X
R . transmitter signal (4-20mA) to PLC.
time, the heat pump will shutdown on a start-up X X X
N Accumulator Isolation Valve Troubleshooting: Verify
suction pressure fault. L .
valve is in the correct position
If a start-up sequence is initiated, compressor oil
temperature has been achieved, minimum water
flow established, and the gas cooler valve has
Start-up Low Suction opened properly, compressor suction pressure L X 3 X o Verify suction pressure reading on the HMI matches
P X P properly P ) o This indicates that low suction pressure switch trip point isn't set fy P g R
Pressure Switch lowered beyond the low suction pressure | 3 (+/- 5 bar) to PG2, the pressure gauge on the suction 21
. ) correctly or is not wired correctly. . L
Timeout Fault threshold, but it has taken too long for the low side of the compressor. Verify wiring.
suction pressure switch to
open or close, shutdown on a start-up low suction
pressure switch timeout.
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SECTION 10 Replacement Parts
10.A Outer Components
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OUTSIDE COMPONENTS PARTS LIST
Iltem # Part Number Description Qty
1 A2137300 EVAPORATOR, LEFT SIDE 1
2 A2137400 EVAPORATOR, RIGHT SIDE 1
3 25Y2010 COVER, TOP, FAN MOUNTING, AKFG710 1
4 E2354100 STRAIN RELIEF, BULKHEAD FITTING, 3/4 " 4
5 E2431300 FAN, AXIAL, AKFG710, CHV325 2
6 25Y3001 PANEL, LOWER, DISPLAY END 1
7 25Y3003 PANEL, SIDE, LOWER, LEFT CUTOUT 2
8 25Y3004 PANEL, FILLER, RIGHT CUTOUT 1
9 25Y3012 PANEL, FILLER, ELECTRICAL OUTLET 1
10 25Y3008 PANEL, WATER PIPE, CHV325 1
11 25Y3009 PANEL, FILLER, RIGHT CUTOUT 1
12 25Y3010 PANEL, SIDE, LOWER, RIGHT CUTOUT 2
13 25Y3014 PANEL, FILLER, LEFT CUTOUT 1
14 25Y3002 PANEL, UPPER, CONTROL END, CHV325 1
15 |E2436900 COVER, GASKETED, POLYCARBONATE, NEMA 1
16 25Y3032 PANEL, UPPER, HV 1
17 25Y3033 PANEL, LOWER, HV 1
18 52139300 GROMMET, PIPE, 2" 2
19 [S2116500 GROMMET, 2" PIPE, FLEX 2
20 H2427700 RATING PLATE, HEAT PUMP 1
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10.B Refrigerant and Water Components REFRIGERANT AND WATER COMPONENTS
FRONT SIDE, PANELS REMOVED
(PIPE INSULATION NOT SHOWN)
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REFRIGERANT AND WATER COMPONENTS

Iltem # Part Number

Description

1 25Y4048 BODY AND FITTING WELDMENT, EXPANSION VALVE

2 25Y7100 CONTROL PANEL, HEAT PUMP

3 25Y7200 ENCLOSURE-PANEL, HIGH VOLTAGE, ASSEMBLY

4  A2114800 PRV, NSF CERTIFIED / LOW LEAD, 3/4" NPT FEMALE

5 A2136200 GAUGE, PRESSURE, 2000 PSlI, .25 NPT, 2.5 DIA

6 A2136300 COMPRESSOR, DORIN TRANSCRITICAL CO2

7  A2136400 PUMP, TACO MODEL 1915, STAINLESS STEEL, WITH VFD

8 A2136800 Y-STRAINER, 3/4" ODS CuFe2P CONNECTIONS, CO2 TRANSCRITICAL

10 E2403100

SENSOR, PRESSURE, 0-2000 PSI, 1/4 NPT, SST

11 E2407700

ACTUATOR, VALVE, FOR VALVE ASSEMBLY V20314

12 E2408000

ACTUATOR, EXPANSION VALVE, CO2 TRANSCRITICAL

13 E2408100

ACTUATOR, GAS COOLER, HX

14  E2408300

SOLENOID COIL, VALVE ACTUATOR

15  E2408800
16  E2419000
17  E2419100
18 E2429500
19 E2431900

ACTUATOR, VALVE, SUV1, CO2 TRANSCRITICAL
TEMPERATURE CONTROLLER, AQUASTAT, HIGH OR LOW LIMIT
VFD, 40 HP, 380-480VAC, 3 PH

HEAT TRACE, EH2-GAS COOLER

COMPRESSOR HEATER ASSEMBLY

20 E2432200

DIFFERENTIAL PRESSURE SWITCH

21 E2436700

SWITCH, PRESSURE, UNITED ELECTRIC CONTROLS H100-16260

22 | P2143200

Y-STRAINER, 1 1/2" SOLDER ENDS, BRASS, LEAD FREE

23 | P2154100

VALVE, W/SHUTOFF, HI-FLOW DRAIN

24 52137900

HEAT EXCHANGER, FLAT PLATE, SWEP B18H, CO2

25 52138900
26 V2030400
27 V2030500
28 V2030900

HEAT EXCHANGER, DOUBLE WALL, SWEP BDW16D, CO2

ACCESS VALVE ASSEMBLY, 1/4 NPT CONNECTION

ACCESS VALVE ASSEMBLY, 3/8" CONNECTION, BRASS

VALVE, MANUALLY ACTUATED, BALL, BRASS, 3/4" ODS, K65 CuFe2P

29 V2032700

VALVE, EXPANSION, CO2 TRANSCRITICAL

30 V2033400

PRV, TRANSCRITICAL, CO2, 120 BAR
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10.C Control Panel (25Y7100)
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CONTROL PANEL PARTS LIST
Item # Part Number Description
1 E2367200 TERMINAL BLOCK, 2 CONDUCTOR, GRAY
2 E2367500 JUMPER, TERMINAL BLOCK, DIN RAIL
3 E2409100 TERMINAL BLOCK, 4 CONDUCTOR, GREY
4 E2409200 TERMINAL BLOCK, 4 CONDUCTOR, GROUND, GREEN
5 E2409300 TERMINAL BLOCK, 4 CONDUCTOR, UPPER COMMON, LWR COMMON
6 E2410100 CONVERTER, DC TO DC, 60W
7 E2410200 RELAY, 24VvDC COIL, SPDT, 10 AMP CONTACT
8 E2410300 SOCKET, RELAY, SPDT
9 E2410400 I/O MODULE, UNISTREAM, 8 ANALOG INPUTS, (UIA-0800N)
10 E2410401 I/O MODULE, UNISTREAM, 8 THERMOCOUPLE INPUTS, (UIS-08TC)
11 | E2410402 I/O MODULE, UNISTREAM, 6 ANALOG OUPUTS, (UIA-0006)
12 E2410403 I/O MODULE, UNISTREAM, 16 RELAY OUTPUTS, (UID-0016R)
13 | E2410500 UNISTREAM PLC
14 E2410600 DISPLAY, UNISTREAM, HMI
15 E2413400 RELAY, 3 POLE, DOUBLE THROW
16 | E2413500 BASE, RELAY, 3 POLE
17 E2418100 MODULE, PROTECTOR, MOTOR
18 E2419500 FAN, CONTROL ENCLOSURE, CHV325
19 E2419600 FILTER, CONTROL ENCLOSURE, CHV325
20 E2421900 MEMORY CARD, MICROSDHC, 32GB
21 E2431100 UNI-COM, MODULE, UNISTREAM
22 |E2431200 SWITCH, ETHERNET
23 |E2439000 PRESSURE TRANSDUCER, LOW DIFFERENTIAL, BELIMO
HV PANEL PARTS LIST
Item # | Part Number Description
1 E2410200 RELAY, 24 VDC COIL, SPDT, 10 AMP CONTACT
2 E2410300 ' SOCKET, RELAY, SPDT
3 E2411400 CIRCUIT BREAKER, 10 AMP, 3 POLE, 480Y/277VAC
4 E2411500 CIRCUIT BREAKER, 6 AMP, 3 POLE, 480Y/277VAC
5 E2411900 POWER SUPPLY, 24VDC OUTPUT, 120W, 480 VAC/3 PHASE INPUT
6 E2412000 POWER DISTRIBUTION BLOCK, ENCLOSED, 380A, 1 POLE
7 E2412100 FUSE, FAST ACTING, CLASS T, 70 AMP
8 E2412300 TRANSFORMER, 240X480V - 120X240V, 1500VA
9 E2413400 RELAY, 24VDC COIL, 3PDT 15 AMP CONTACT RATING
10 E2413500 SOCKET, RELAY, 3PDT
11 E2418900 CIRCUIT BREAKER, 20 AMP, SINGLE POLE, 277VAC
12 E2440800 TIMER, DELAY
13 E2367200 TERMINAL BLOCK, 2 CONDUCTOR, GREY
14 E2367500 JUMPER, TERMINAL BLOCK, DIN RAIL
15 E2373400 TERMINAL BLOCK, 3 CONDUCTOR, GREY
16 E2384800 TERMINAL BLOCK, 3 CONDUCTOR, GREEN
17 E2440900 ' CONTACTOR, 25A 3PH
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Notes:

All Manuals (Install &
Operate, Start Up, and
Service Manuals) can
be downloaded at

590

www.laars.com

For LAARS Product
and Service VIDEOS

https://www.youtube.
com/user/LaarsHeating

Dimensions and specifications subject to change without notice in accordance with our policy of continuous product improvement.
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