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SAFETY PRECAUTIONS
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The instructions below must be followed to prevent product malfunction, property damage, injury or death to the user or other people. Incor-
rect operation due to ignoring any instructions will cause harm or damage. The level of seriousness is classified by the symbols below.

TABLE OF SYMBOLS

A DANGER lpgse?ﬁl)?s?rijm/i.cates an imminently hazardous situation which, if not avoided, will result in death
AW ARNING Irisse?i)(/)ﬂs?rl]jil;lrc:/i.cates a potentially hazardous situation which, if not avoided, could result in death
A CAUTION lrhlri sé/gg?el iiE?LifjteS a potentially hazardous situation which, if not avoided, may result in minor
Note: This symbol Indicates situations that may result in equipment or property damage accidents only.
® This symbol indicates an action that should not be performed.

INSTALLATION
A DANGER

®© Do not use or store flammable gas or combustibles near the unit.

There is risk of fire, explosion, and physical injury or death.

AWARNING

The information in this manual is intended for use by trained
heating, ventilation, and air conditioning (HVAC) technicians
who are familiar with variable refrigerant flow (VRF) HVAC
systems and are equipped with the proper tools and test
equipment. Have an emergency plan. Know how to obtain
emergency medical and firefighting assistance.

Failure to carefully read and follow all instructions in this manual can

result in equipment malfunction, property damage, personal injury or

death.

If any system components containing refrigerant are installed
in a small space, take measures to prevent the refrigerant
concentration from exceeding safety limits in the event of a
refrigerant leak.
Consult the latest edition of the American Society of Heating, Refrig-
erating, and Air Conditioning Engineers (ASHRAE) Standard 15. If
the refrigerant leaks and safety limits are exceeded, it could result in
personal injuries or death from oxygen depletion.

Install the unit in a safe location. Avoid areas where it can be
stepped on or fallen into.
There is risk of unit damage, physical injury or death.

) Do not install, remove, or re-install the unit by yourself
(end-user). Ask the dealer or a trained technician to install
the unit.
Improper installation by the user may result in water leakage, fire,
explosion, electric shock, physical injury or death.

For replacement of an installed unit, always contact an
authorized LG service provider.
There s risk of fire, electric shock, explosion, and physical injury or
death.

Due to our policy of continuous product innovation, some specifications may change without notification.
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© Do not install the water source units outside.
There is risk of fire, electric shock, explosion, and physical injury
or death.

Water source units are shipped with refrigerant and the
service valves closed. (© Do not open service valves on the
unit until all non-condensibles have been removed from the
piping system and authorization has been obtained from the
startup agent.

There is a risk of physical injury or death.

© Do not run the compressor with the service valves closed.
There is risk of explosion, physical injury, or death.

Periodically check that the water source unit is not damaged.
There is risk of explosion, physical injury, or death.

Replace all control box and panel covers.
If cover panels are not installed securely, dust, water and animals
may enter the unit, causing fire, electric shock, and physical injury or
death.

Always check for system refrigerant leaks after the unit has
been installed or serviced.
Exposure to high concentration levels of refrigerant gas may lead to
illness or death.

® Do not install the unit using inadequate attaching, or
mounting hardware. © Do not install the unit on an inad-
equate stand.

There is risk of physical injury or death.

Wear protective gloves when handling equipment.
Sharp edges may cause personal injury.

@ LG
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INSTALLATION, continuED

SAFETY PRECAUTIONS

A WARNING

Dispose of the packing materials safely.
* Packing materials, such as nails and other metal or wooden parts
may cause puncture wounds or other injuries.
« Tear apart and throw away plastic packaging bags so that children
may not play with them and risk suffocation and death.
® Do not install the unit in any location exposed to open flame
or extreme heat. © Do not touch the unit with wet hands.
There is risk of fire, electric shock, explosion, and physical injury or death.

Install the unit considering the potential for earthquakes.
Improper installation may cause the unit to fall, resulting in physical
injury or death.

Q) Do not change the settings of the protection devices.
If the pressure switch, thermal switch, or other protection device is
shorted and forced to operate improperly, or parts other than those
specified by LG are used, there is risk of fire, electric shock, explo-
sion, and physical injury or death.

If the air conditioner is installed in a small space, take mea-
sures to prevent the refrigerant concentration from exceed-
ing safety limits in the event of a refrigerant leak.
Consult the latest edition of ASHRAE (American Society of Heat-
ing, Refrigerating, and Air Conditioning Engineers) Standard 15. If
the refrigerant leaks and safety limits are exceeded, it could result in
personal injuries or death from oxygen depletion.

A CAUTION

Be careful when transporting the product.
+Q© Do not attempt to carry the product without assistance.

« Some products use polypropylene bands for packaging. © Do not
use polypropylene bands to lift the unit.

* Suspend the unit from the base at specified positions.

* Support the unit at a minimum of four points to avoid slippage from
rigging apparatus.

« Failure to follow these Cautions may result in minor or moderate
physical injury.

Note:

LG Electronics U.S.A.,Inc., is not responsible for any piping
calculations, refrigerant leaks, degradation of performance,
or any other potential problems or damages as a result of
interconnecting piping, their joint connections, isolation
valves, introduced debris inside the piping system, or other
problems caused by the interconnecting piping system.

Properly insulate all cold surfaces to prevent “sweating.”
Cold surfaces such as uninsulated pipes can generate condensate
that may drip and cause a slippery floor condition and/or water dam-
age to walls.

When installing the unit in a hospital, mechanical room, or
similar electromagnetic field (EMF) sensitive environment,
provide sufficient protection against electrical noise.
Inverter equipment, power generators, high-frequency medical equip-
ment, or radio communication equipment may cause the air conditioner
to operate improperly. The unit may also affect such equipment by creat-

ing electrical noise that disturbs medical treatment or image broadcasting.

© Do not use the product for special purposes such as pre-
serving foods, works of art, wine coolers, or other precision
air conditioning applications. This equipment is designed to
provide comfort cooling and heating.

There is risk of property damage.

© Do not make refrigerant substitutions. Use R410A only.
If a different refrigerant is used, or air mixes with original refrigerant,
the unit will malfunction and be damaged.

When connecting refrigerant pipe, allow for pipe expansion.

Improper piping may cause refrigerant leaks and system malfunction.

Periodically check that the water source unit is not damaged.
There is a risk of equipment damage.

Due to our policy of continuous product innovation, some specifications may change without notification.
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Take appropriate actions at the end of HVAC equipment life
to recover, recycle, reclaim or destroy R410A refrigerant ac-
cording to applicable U.S. Environmental Protection Agency
(EPA) rules.

Install the water source unit in a safe location where no one
can step on or fall onto it. ) Do not install the unit with inad-
equate attaching or mounting hardware.

There is risk of unit and property damage.

Install the drain hose to ensure adequate drainage.
There is a risk of water leakage and property damage.

) Don’t store or use flammable gas combustibles near the unit.
There is risk of product failure.

Always check for system refrigerant leaks after the unit has
been installed or serviced.
Low refrigerant levels may cause product failure

The unit is shipped with refrigerant and the service valves
closed. © Do not open service valves on the unit until all
non-condensibles have been removed from the piping sys-
tem and authorization to do so has been obtained from the
startup agent.
There is a risk of refrigerant contamination, refrigerant loss and
equipment damage.

When installing the water source unit in a low-lying area, or
alocation that is not level, use araised concrete pad or con-
crete blocks to provide a solid, level foundation.
Asolid, level foundation may prevent water damage and reduce
abnormal vibration.

Q) Do not install the unit in a noise sensitive area.

eleq 1onpoid
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SAFETY PRECAUTIONS

WIRING

A DANGER

High voltage electricity is required to operate this system.

Adhere to the NEC code and these instructions when wiring.
Improper connections and inadequate grounding can cause serious
injury or death.

Always ground the unit following local, state, and NEC codes.
There is risk of fire, electric shock, and physical injury or death.

Properly size all circuit breakers or fuses.
There is risk of fire, electric shock, explosion, physical injury or
death.

Turn the power off at the nearest disconnect before servicing
the equipment.
Electrical shock can cause physical injury or death.

muLm v,
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Properly size all circuit breakers or fuses.
There is risk of fire, electric shock, explosion, physical injury or
death.

) Do not share the electrical circuit with other devices.
There is risk of lre, electric shock, and physical injury or death due to
heat generation.

© Do not use damaged or loose power wiring. © Do not
modify or extend the outdoor unit’s power wiring. Ensure that
the power wiring will not be pulled nor weight be placed on
the power wiring during operation.

There is risk of re, electric shock, and physical injury or death.

AWARNING

The information in this manual is intended for use by a
trained electrician who is familiar with the U.S. National Elec-
tric Code (NEC) and is equipped with the proper tools and
test instruments.
Failure to carefully read and follow all instructions in this manual can
result in equipment malfunction, property damage, personal injury or
death.

All electric work must be performed by a licensed electrician
and conform to local building codes or, in the absence of
local codes, with the National Electrical Code, and the
instructions given in this manual.
If the power source capacity is inadequate or the electric work is not
performed properly, it may result in fire, electric shock, physical injury
or death.

High voltage electricity is required to operate this system.

Adhere to the NEC code and these instructions when wiring.
Improper connections and inadequate grounding can cause acciden-
tal injury or death.

Always ground the unit following local, state, and NEC codes.
There is risk of fire, electric shock, and physical injury or death.

Refer to local, state, and federal codes, and use power wires
of sufficient current capacity and rating.
Wires that are too small may generate heat and cause a fire.

Secure all field wiring connections with appropriate wire
strain relief.
Improperly securing wires will create undue stress on equipment
power lugs. Inadequate connections may generate heat, cause a fire
and physical injury or death.

Properly tighten all power lugs.
Loose wiring may cause a fire by overheating at connection points,
resulting in equipment or property damage, physical injury, or death.

© Do not change the settings of the protection devices.
If the pressure switch, thermal switch, or other protection devices are
bypassed or forced to work improperly, or parts other than those
specified by LG are used, there is risk of fire, electric shock, explo-
sion, and physical injury or death.

Turn the power off at the nearest disconnect before servicing
the equipment.
Electrical shock can cause physical injury or death.

) Do not supply power to the unit until all installation and
prestartup tasks are complete and the LG authorized startup
agent indicates it is safe to do so.

Note

) Do not supply power to the unit until all installation and
prestartup tasks are complete and the LG authorized startup
agent indicates it is safe to do so.

The system will malfunction.

Due to our policy of continuous product innovation, some specifications may change without notification.
6 ©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. All rights reserved. “LG" is a registered trademark of LG Corp.

The information contained in this manual is intended for use
by an industry-qualifed, experienced, licensed electrician
familiar with the NEC who is equipped with the proper tools
and test instruments
Failure to carefully read and follow all instructions in this manual
can result in equipment malfunction and property damage.
@LG
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OPERATION
A DANGER

®© Do not provide power to or operate the unit if it is flooded
or submerged.
There is risk of fire, electric shock, physical injury or death.

Use a dedicated power disconnect switch for this product.
There is risk of fire, electric shock, physical injury or death.

® Do not operate the power disconnect switch with wet
hands.
There is risk of fire, electric shock, physical injury or death.

Periodically verify the equipment mounts have not
deteriorated.
If the base collapses, the unit could fall and cause physical injury or
death.

SAFETY PRECAUTIONS

Use inert (nitrogen) gas when performing leak tests or air
purges. © Do not use compressed air, oxygen, or flammable
gases..
Using these substances will cause fire, explosion, and physical injury
or death

If refrigerant gas leaks out, ventilate the area before operat-
ing the unit.
If the water source unit is mounted in an enclosed, low-lying, or
poorly ventilated area and the system develops a refrigerant leak, it
can cause a fire, electric shock, physical injury, or death.

AWARNING

® Do not allow water, dirt, or animals to enter the unit.
There is risk of fire, electric shock, physical injury or death.

© Do not operate the unit with the panel(s) or protective
cover(s) removed; keep fingers and clothing away from mov-
ing parts.
The rotating, hot, cold, and high-voltage parts of the unit can cause
physical injury or death.

® Do not touch the refrigerant piping during or after opera-
tion.
It can cause burns or frosthite.

® Do not open the inlet during operation.
There is risk of electric shock, physical injury, or death.

A CAUTION

To avoid physical injury, use caution when cleaning or servic-
ing the air conditioner.
* There is risk of electric shock, physical injury, or death.

Note:

Clean up the site after servicing is finished, and check that
no metal scraps, screws, or bits of wiring have been left
inside or surrounding the unit.

® Do not use the product for special purpose applications
such as preserving food, works of art, or other precision
air conditioning applications. The equipment is designed to
provide comfort cooling and heating.

There is risk of property damage.

® Do not allow water, dirt, or animals to enter the unit.
It can cause burns or frostbite.

® Do not open the inlet during operation.
There is risk of unit failure

Q© Do not operate the unit with the panel(s) or protective
cover(s) removed; keep fingers and clothing away from mov-
ing parts.
Non-secured covers can result in malfunction due to dust or water in
the service panel.

Periodically verify the equipment mounts have not deterio-

@ LG

Due to our policy of continuous product innovation, some specifications may change without notification.
©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. Al rights reserved. “LG" is a registered trademark of LG Corp.

rated.
If the base collapses the unit could fall and cause property damage
or product failure.

Use only a soft cloth to clean the air conditioner ® Do not
use wax, thinner, or strong detergents.
Strong cleaning products will damage the surface of the air condi-
tioner, or cause it to deteriorate

Provide power to the outdoor unit to warm the compressor

crankcase at least six (6) hours before operation begins.
Starting operation with a cold compressor sump(s) will result in se-
vere bearing damage to the compressor(s). Keep the power switch
on during the operational season

®© Do not turn off the main power switch after operation has
been stopped.
Wait at least ve (5) minutes before turning off the main power
switch, otherwise it will result in product malfunction.

Auto-addressing must be performed after connecting the
power of all indoor and outdoor units. Auto-addressing must
also be performed after servicing an indoor unit.

There is risk of unit failure

eleq 1onpoid
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UNIT NOMENCLATURE

Water Source Units

ARW M 072

y
Family i ‘
ARW = Multi V Water 5 Water Source Unit (Refrigerant R410A)
Type
M = Inverter Heat Pump and Heat Recovery
Nominal Capacity
(Nominal cooling capacity in Btu/h)
072 =72,000 168 = 168,000 288 = 287,700 432 = 430,500
096 = 96,000 192 = 192,000 336 = 336,000 480 = 472,500
121 =119,700 216 = 216,000 360 = 360,000 576 = 571,200
144 = 144,000 240 = 239,400 384 = 384,000

Electrical Ratings

B = 208-230V/60Hz/3Phase (for 208-230V systems, acceptable voltage range is 187-253V)

D = 460V/60Hz/3Phase (for 460V systems, acceptable voltage range is 414-528V)

Airflow Configuration
A = Not Applicable

System Efficiency
S = Standard Efficiency

muLm v,

WATERS

Generation
5 = Fifth*

*The latest versions of LG's indoor units and water source units are designated Generation 4 (Gen 4). For Gen 4 units to
operate with Gen 4 features, the air conditioning system must meet the requirements listed on page 6.

Heat Recovery Units (HRU)

PRHR

Family 4
PRHR = Multi V Heat Recovery (HR) unit (Refrigerant R410A)

Number of Ports

02 3A

A

02 = Two Ports
03 = Three Ports
04 = Four Ports
06 = Six Ports
08 = Eight Ports

Series Number

2A = Series Number
3A = Series Number

Due to our policy of continuous product innovation, some specifications may change without notification.
8 ©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. All rights reserved. “LG" is a registered trademark of LG Corp.
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Table 1: Single-Frame 208-230V Units.

GENERAL DATA
ARWM Series Water Source Unit Specifications

CronalTUEiton Lt 9.5 I ARWMOTIBASS | ARWHOGGBASS | ARWMI2iBASS | ARWMi4BASS
Individual Component Model Numbers - - - -
Cooling Performance
Nominal Cooling Capacity (Btu/h)' 72,000 | 96,000 | 119,700 | 144,000
Heating Performance
Nominal Heating Capacity (Btu/h)' 81,000 | 108000 | 135000 | 162,000
Operating Range (Entering Water Temperature)?
Cooling (°F) 50-113 50-113 50-113 50-113
Heating (°F))? 23-113 23-113 23-113 23-113
Synchronous Operation (°F))? 23-113 23-113 23-113 23-113
Compressor
Inverter Quantity HSS DC Scroll x 1
QilType PVE/FVC68D
Unit Data
Refrigerant Type / Control / Location R410A/ EEV / Indoor Unit
R410A Refrigerant Factory Charge (Ibs) 7.7 7.7 7.7 77
Max. Number Indoor Units / System 13 16 20 23
Sound Pressure dB(A)* 48 (62) 50 (62) 56 (62) 56 (62)
Net Unit Weight (Ibs.) 322 322 322 322
Shipping Weight (Ibs.) 340 340 340 340
Communication Cables®” 2x 18 AWG
Heat Exchanger (Stainless Steel Plate)
Maximum Pressure Resistance (psi) 640 640 640 640
Flow at Rated Condition (GPM) 20.3 25.4 30.4 35.5
Total Heat of Rejection (Btu/h) 94,100 125,900 157,900 190,100
Total Heat of Absorption (Btu/h) 74,200 98,600 122,700 146,800
Pressure Drop (ft-wg) 347 5.20 7.23 9.63
At (°F) 9.3 9.9 10.4 10.7
Piping®
Liquid Line (in.,OD) 3/8 Braze 3/8 Braze 1/2 Braze 1/2 Braze
Low Pressure Vapor Line (in.,0OD) 3/4 Braze 7/8 Braze 1-1/8 Braze 1-1/8 Braze
High Pressure Vapor Line (in.,0D) 5/8 Braze 3/4 Braze 3/4 Braze 7/8 Braze
Water Inlet / Outlet Connection (in.,ID) 1-112 FPT 1-112 FPT 1-1/2 FPT 1-112 FPT
Condensate Pipe Diameter (in.,ID) 3/4 MPT 3/4 MPT 3/4 MPT 3/4 MPT

eleq 1onpoid

5Value is calculated as follows: At = Total Heat of Rejection + (Rated Flow Rate x 500).
Data is for pure water.
® Communication cable between WSU, IDU(s) / HRU(s), and Central Controller must be a
minimum of 2-conductor, 18 AWG, twisted, stranded, and shielded. Ensure the
communication cable shield is properly grounded to the WSU chassis only. © Do not
ground the communication cable at any other point. Wiring must comply with all ap-
plicable local and national codes.
"Power wiring is field provided, solid or stranded, and must comply with the applicable
local and national codes.
8L G requires that LATS software be used on all projects to ensure correct line sizing.
Designer must verify the shop drawing design against the as built design using LATS.
Contractor must also use LG manufactured Y-Branch and Header Kits only.

'Rated capacity is certified under AHRI Standard 1230. Ratings are subject to change
without notice. Current certified ratings are available at www.ahridirectory.org.

Variable water flow control kit PWFCKNOOO is required for applications with entering
water temperatures below 59°F (one kit per frame). Minimum flow rate must be 40% of
the nominal flow rate, 2-10V signal with a linear flow response valve.

3For heating and synchronous operation applications with entering water temperatures
lower than 50°F, refer to the Water Loop Circuit Design and Installation section in this
manual.

#Sound pressure levels are tested in an anechoic chamber under ISO 3745 standard at
rated AHRI operating conditions.Sound pressure level may increase during heating op-
eration at maximum compressor frequency. Value in parenthesis is the maximum sound
pressure at those conditions.

@ LG
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GENERAL DATA
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ARWM Series Water Source Unit Specifications WATERS
Table 2: Single Frame 460V Units.
ClomlameLar Ut ez umivey ARWHOTIDASS | ARWHOGGDASS | ARWN12iDASS | ARWMi4DASS
Individual Component Model Numbers = = = =
Cooling Performance
Nominal Cooling Capacity (Btu/h)’ 72,000 | 96,000 | 119,700 144,000
Heating Performance
Nominal Heating Capacity (Btu/h)’ 81,000 | 108,000 | 135,000 162,000
Operating Range (Entering Water Temperature)?
Cooling (°F) 50 - 113 50— 113 50 - 113 50 - 113
Heating (°F))® 23-113 23-113 23-113 23-113
Synchronous Operation (°F))? 23-113 23-113 23-113 23-113
Compressor
Inverter Quantity HSS DC Scroll x 1
QillType PVE/FVC68D
Unit Data
Refrigerant Type / Control / Location R410A/ EEV / Indoor Unit
R410A Refrigerant Factory Charge (Ibs) 77 7.7 7.7 7.7
Max. Number Indoor Units / System 13 16 20 23
Sound Pressure dB(A)* 48 (62) 50 (62) 56 (62) 56 (62)
Net Unit Weight (Ibs.) 328 328 328 328
Shipping Weight (Ibs.) 346 346 346 346
Communication Cables®” 2x 18 AWG
Heat Exchanger (Stainless Steel Plate)
Maximum Pressure Resistance (psi) 640 640 640 640
Flow at Rated Condition (GPM) 20.3 254 304 35.5
Total Heat of Rejection (Btu/h) 94,100 125,900 157,900 190,100
Total Heat of Absorption (Btu/h) 74,200 98,600 122,700 146,800
Pressure Drop (ft-wg) 347 5.20 7.23 9.63
AE (°F) 9.3 9.9 10.4 10.7
Piping®
Liquid Line (in.,OD) 3/8 Braze 3/8 Braze 1/2 Braze 1/2 Braze
Low Pressure Vapor Line (in.,0D) 3/4 Braze 7/8 Braze 1-1/8 Braze 1-1/8 Braze
High Pressure Vapor Line (in.,OD) 5/8 Braze 3/4 Braze 3/4 Braze 7/8 Braze
Water Inlet / Outlet Connection (in.,ID) 1-112 FPT 1-112 FPT 1-1/2 FPT 1-112 FPT
Condensate Pipe Diameter (in.,ID) 3/4 MPT 3/4 MPT 3/4 MPT 3/4 MPT

'Rated capacity is certified under AHRI Standard 1230. Ratings are subject to change
without notice. Current certified ratings are available at www.ahridirectory.org.

?Variable water flow control kit PWFCKNOOO is required for applications with entering
water temperatures below 59°F (one kit per frame). Minimum flow rate must be 40% of
the nominal flow rate, 2-10V signal with a linear flow response valve.

3For heating and synchronous operation applications with entering water temperatures
lower than 50°F, refer to the Water Loop Circuit Design and Installation section in this

manual.

4Sound pressure levels are tested in an anechoic chamber under ISO 3745 standard at
rated AHRI operating conditions.Sound pressure level may increase during heating op-
eration at maximum compressor frequency. Value in parenthesis is the maximum sound

pressure at those conditions.

local and national codes.

Due to our policy of continuous product innovation, some specifications may change without notification.
©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. All rights reserved. “LG" is a registered trademark of LG Corp.

5Value is calculated as follows: At = Total Heat of Rejection + (Rated Flow Rate x 500).
Data is for pure water.
8 Communication cable between WSU, IDU(s) / HRU(s), and Central Controller must be a
minimum of 2-conductor, 18 AWG, twisted, stranded, and shielded. Ensure the
communication cable shield is properly grounded to the WSU chassis only. © Do not
ground the communication cable at any other point. Wiring must comply with all ap-
plicable local and national codes.

"Power wiring is field provided, solid or stranded, and must comply with the applicable

8L G requires that LATS software be used on all projects to ensure correct line sizing.
Designer must verify the shop drawing design against the as built design using LATS.
Contractor must also use LG manufactured Y-Branch and Header Kits only.

@ LG
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WATERS

Table 3: Single Frame 460V Units.

GENERAL DATA

ARWM Series Water Source Unit Specifications

Combination Unit Model Number ARV\1/£|\t/I'?61§)[r)1ASS ARVJ/&?QEOSASS
Individual Component Model Numbers - -
Cooling Performance
Nominal Cooling Capacity (Btu/h)' | 168000 | 192,000
Heating Performance
Nominal Heating Capacity (Btu/h)' | 189,000 | 216,000
Operating Range (Entering Water Temperature)?
Cooling (°F) 50-113 50-113
Heating (°F))® 23-113 23-113
Synchronous Operation (°F))? 23-113 23-113
Compressor
Inverter Quantity HSS DC Scroll x 1
QilType PVE/FVC68D
Unit Data
Refrigerant Type / Control / Location R410A/ EEV / Indoor Unit
R410A Refrigerant Factory Charge (Ibs) 9.9 9.9
Max. Number Indoor Units / System 29 32
Sound Pressure dB(A)* 58 (62) 60 (62)
Net Unit Weight (Ibs.) 348 348
Shipping Weight (Ibs.) 366 366
Communication Cables®” 2 x 18 AWG
Heat Exchanger (Stainless Steel Plate)
Maximum Pressure Resistance (psi) 640 640
Flow at Rated Condition (GPM) 457 50.7
Total Heat of Rejection (Btu/h) 220,000 253,500
Total Heat of Absorption (Btu/h) 172,800 193,600
Pressure Drop (ft-wg) 8.32 10.08
At (°F) 9.6 10.0
Piping®
Liquid Line (in.,0OD) 5/8 Braze 5/8 Braze
Low Pressure Vapor Line (in.,OD) 1-1/8 Braze 1-1/8 Braze
High Pressure Vapor Line (in.,OD) 7/8 Braze 1-1/8 Braze
Water Inlet / Outlet Connection (in.,ID) 1-1/2 FPT 1-1/2 FPT
Condensate Pipe Diameter (in.,ID) 3/4 MPT 3/4 MPT

'Rated capacity is certified under AHRI Standard 1230. Ratings are subject to change
without notice. Current certified ratings are available at www.ahridirectory.org.

2Variable water flow control kit PWFCKNOOO is required for applications with entering
water temperatures below 59°F (one kit per frame). Minimum flow rate must be 40% of
the nominal flow rate, 2-10V signal with a linear flow response valve.

*For heating and synchronous operation applications with entering water temperatures
lower than 50°F, refer to the Water Loop Circuit Design and Installation section in this
manual.

4Sound pressure levels are tested in an anechoic chamber under ISO 3745 standard at
rated AHRI operating conditions.Sound pressure level may increase during heating op-
eration at maximum compressor frequency. Value in parenthesis is the maximum sound
pressure at those conditions.

@ LG

Due to our policy of continuous product innovation, some specifications may change without notification.
©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. Al rights reserved. “LG" is a registered trademark of LG Corp.

5Value is calculated as follows: At = Total Heat of Rejection + (Rated Flow Rate x 500).
Data is for pure water.
8 Communication cable between WSU, IDU(s) / HRU(s), and Central Controller must be a
minimum of 2-conductor, 18 AWG, twisted, stranded, and shielded. Ensure the
communication cable shield is properly grounded to the WSU chassis only. © Do not
ground the communication cable at any other point. Wiring must comply with all ap-
plicable local and national codes.

"Power wiring is field provided, solid or stranded, and must comply with the applicable
local and national codes.

8LG requires that LATS software be used on all projects to ensure correct line sizing.
Designer must verify the shop drawing design against the as built design using LATS.
Contractor must also use LG manufactured Y-Branch and Header Kits only.

11
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MULTI V Water 5 System Installation Manual

GENERAL DATA muLm V.

ARWM Series Water Source Unit Specifications WATERS
Table 4: Dual Frame 208-230V Units.
i e ARWN 165BASS ARWH195BASS ARWN16BASS
Individual Component Model Numbers +A§F\<’\\f\'>/'|\%§68§\f§5xx11 ARWMO096BAS5 x 2 +A/_\R|¥Q/IVMN?$§1BI'3°‘/_\S§5XX11
Cooling Performance
Nominal Cooling Capacity (Btu/h)' | 168,000 | 192,000 216,000
Heating Performance
Nominal Heating Capacity (Btu/h)' | 189,000 | 216,000 243,000
Operating Range (Entering Water Temperature)?
Cooling (°F) 50-113 50-113 50-113
Heating (°F))? 23-113 23-113 23-113
Synchronous Operation (°F)) 23-113 23-113 23-113
Compressor
Inverter Quantity HSS DC Scroll x 2
Qil / Type PVE / FVC68D
Unit Data
Refrigerant Type / Control / Location R410A/ EEV / Indoor Unit
R410A Refrigerant Factory Charge (Ibs) 17+77 17+7.7 17+7.7
Max. Number Indoor Units / System 29 32 35
Sound Pressure dB(A)* 52 (65) 53 (65) 57 (65)
Net Unit Weight (Ibs.) 322 +322 322+322 322+322
Shipping Weight (Ibs.) 340 + 340 340 + 340 340 + 340
Communication Cables®” 2x 18 AWG
Heat Exchanger (Stainless Steel Plate)
Maximum Pressure Resistance (psi) 640 640 640
Flow at Rated Condition (GPM) 20.3+25.4 25.4+25.4 25.4 +30.4
Total Heat of Rejection (Btu/h) 220,000 251,800 283,800
Total Heat of Absorption (Btu/h) 172,800 197,200 221,300
Pressure Drop (ft-wg) 3471520 5.20/5.20 520/7.23
AB (°F) 9.6 9.9 10.2
Piping®
Liquid Line (in.,OD) 5/8 Braze 5/8 Braze 5/8 Braze
Low Pressure Vapor Line (in.,0OD) 1-1/8 Braze 1-1/8 Braze 1-1/8 Braze
High Pressure Vapor Line (in.,OD) 7/8 Braze 1-1/8 Braze 1-1/8 Braze
Water Inlet / Outlet Connection (in.,ID) 1-1/2 + 1-1/2 FPT 1-1/2 + 1-1/2 FPT 1-1/2 +1-1/2 FPT
Condensate Pipe Diameter (in.,ID) 3/4 + 3/4 MPT 3/4 + 3/4 MPT 3/4 + 3/4 MPT

"Rated capacity is certified under AHRI Standard 1230. Ratings are subject to change
without notice. Current certified ratings are available at www.ahridirectory.org.

2Variable water flow control kit PWFCKNOOO is required for applications with entering
water temperatures below 59°F (one kit per frame). Minimum flow rate must be 40% of
the nominal flow rate, 2-10V signal with a linear flow response valve.

*For heating and synchronous operation applications with entering water temperatures
lower than 50°F, refer to the Water Loop Circuit Design and Installation section in this
manual.

“Sound pressure levels are tested in an anechoic chamber under ISO 3745 standard at
rated AHRI operating conditions.Sound pressure level may increase during heating op-
eration at maximum compressor frequency. Value in parenthesis is the maximum sound
pressure at those conditions.

Due to our policy of continuous product innovation, some specifications may change without notification.
12 ©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. All rights reserved. “LG" is a registered trademark of LG Corp.

5Value is calculated as follows: At = Total Heat of Rejection + (Rated Flow Rate x 500).
Data is for pure water.
6Communication cable between WSU, IDU(s) / HRU(s), and Central Controller must be a
minimum of 2-conductor, 18 AWG, twisted, stranded, and shielded. Ensure the
communication cable shield is properly grounded to the WSU chassis only. © Do not
ground the communication cable at any other point. Wiring must comply with all ap-
plicable local and national codes.

"Power wiring is field provided, solid or stranded, and must comply with the applicable
local and national codes.
8LG requires that LATS software be used on all projects to ensure correct line sizing.
Designer must verify the shop drawing design against the as built design using LATS.
Contractor must also use LG manufactured Y-Branch and Header Kits only.

@ LG
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WATERS

Table 5: Dual Frame 208-230V Units.

GENERAL DATA
ARWM Series Water Source Unit Specifications

COmIETETR L1 Rl \ITilees ARWM40BASS ARWAI2GABASS ARVM288BASS
Individual Component Model Numbers ARWM121BAS5 x 2 e ARWM144BAS5 x 2
Cooling Performance
Nominal Cooling Capacity (Btu/h)' | 239,400 264,000 287,700
Heating Performance
Nominal Heating Capacity (Btu/h)' | 269,000 297,000 324,000
Operating Range (Entering Water Temperature)?
Cooling (°F 50- 113 50- 113 50- 113
Heating (°F))° 23-113 23-113 23-113
Synchronous Operation (°F))® 23-13 23-13 23-13
Compressor
Inverter Quantity HSS DC Scroll x 2
Qil / Type PVE / FVC68D
Unit Data
Refrigerant Type / Control / Location R410A/EEV / Indoor Unit
R410A Refrigerant Factory Charge (Ibs) 17+7.7 17+7.7 17+77
Max. Number Indoor Units / System 39 42 45
Sound Pressure dB(A)* 59 (65) 59 (65) 59 (65)
Net Unit Weight (Ibs.) 322 +322 322 +322 3224322
Shipping Weight (Ibs.) 340 + 340 340 + 340 340 + 340
Communication Cables®” 2x 18 AWG
Heat Exchanger (Stainless Steel Plate)
Maximum Pressure Resistance (psi) 640 640 640
Flow at Rated Condition (GPM) 304 +30.4 30.4 +35.5 355+35.5
Total Heat of Rejection (Btu/h) 315,800 348,000 380,200
Total Heat of Absorption (Btu/h) 245,400 269,500 293,600
Pressure Drop (ft-wg) 7.23/7.23 7.23/9.63 9.63/9.63
A (°F) 10.4 10.6 107
Piping®
Liquid Line (in.,OD) 5/8 Braze 3/4 Braze 3/4 Braze
Low Pressure Vapor Line (in.,OD) 1-3/8 Braze 1-3/8 Braze 1-3/8 Braze
High Pressure Vapor Line (in.,OD) 1-1/8 Braze 1-1/8 Braze 1-1/8 Braze
Water Inlet / Outlet Connection (in.,ID) 1-1/2 + 1-1/2 FPT 1-1/2 + 1-1/2 FPT 1-1/2 +1-1/2 FPT
Condensate Pipe Diameter (in.,ID) 3/4 + 3/4 MPT 3/4 + 3/4 MPT 3/4 + 3/4 MPT

"Rated capacity is certified under AHRI Standard 1230. Ratings are subject to change
without notice. Current certified ratings are available at www.ahridirectory.org.
2Variable water flow control kit PWFCKNOOO is required for applications with entering
water temperatures below 59°F (one kit per frame). Minimum flow rate must be 40% of
the nominal flow rate, 2-10V signal with a linear flow response valve.

3For heating and synchronous operation applications with entering water temperatures
lower than 50°F, refer to the Water Loop Circuit Design and Installation section in this
manual.

“Sound pressure levels are tested in an anechoic chamber under ISO 3745 standard at
rated AHRI operating conditions.Sound pressure level may increase during heating op-

eration at maximum compressor frequency. Value in parenthesis is the maximum sound

ressure at those conditions.

5Value is calculated as follows: At = Total Heat of Rejection + (Rated Flow Rate x 500).
Data is for pure water.

8 Communication cable between WSU, IDU(s) / HRU(s), and Central Controller must be a
minimum of 2-conductor, 18 AWG, twisted, stranded, and shielded. Ensure the
communication cable shield is properly grounded to the WSU chassis only. © Do not
ground the communication cable at any other point. Wiring must comply with all ap-
plicable local and national codes.

"Power wiring is field provided, solid or stranded, and must comply with the applicable

local and national codes.

8LG requires that LATS software be used on all projects to ensure correct line sizing.

Designer must verify the shop drawing design against the as built design using LATS.
Contractor must also use LG manufactured Y-Branch and Header Kits only.

LG Due to our policy of continuous product innovation, some specifications may change without notification. 13
©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. Al rights reserved. “LG" is a registered trademark of LG Corp.
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MULTI V Water 5 System Installation Manual

GENERAL DATA

muLm v,

ARWM Series Water Source Unit Specifications WATERS
Table 6: Dual Frame 460V Units
Sl a1 erm Sl e N ARWM191DASS ARWHR1EDASS ARVNAODASS
Individual Component Model Numbers ARWMO96DAS5 x2 | ARWIOSEOASS X T ARWM121DAS5 x 2
Cooling Performance
Nominal Cooling Capacity (Btu/h)' | 192,000 216,000 239,400
Heating Performance
Nominal Heating Capacity (Btu/h)' | 216,000 243,000 269,000
Operating Range (Entering Water Temperature)?
Cooling (°F) 50 - 113 50 - 113 50 - 113
Heating (°F))® 23-113 23-113 23-113
Synchronous Operation (°F))? 23-113 23-113 23-113
Compressor
Inverter Quantity HSS DC Scroll x 2
Qil / Type PVE / FVC68D
Unit Data
Refrigerant Type / Control / Location R410A/EEV / Indoor Unit
R410A Refrigerant Factory Charge (Ibs) 17+77 17+77 17+77
Max. Number Indoor Units / System 32 35 39
Sound Pressure dB(A)* 53 (65) 57 (65) 59 (65)
Net Unit Weight (Ibs.) 328 +328 328+ 328 328+ 328
Shipping Weight (Ibs.) 346 + 346 346 + 346 346 + 346
Communication Cables®” 2x 18 AWG
Heat Exchanger (Stainless Steel Plate)
Maximum Pressure Resistance (psi) 640 640 640
Flow at Rated Condition (GPM) 254 +254 254 +304 30.4+30.4
Total Heat of Rejection (Btu/h) 253,500 283,800 315,800
Total Heat of Absorption (Btu/h) 193,600 221,300 245,400
Pressure Drop (ft-wg) 5.20/5.20 520/7.23 7.2317.23
AP (°F) 10.0 10.2 10.4
Piping®
Liquid Line (in.,OD) 5/8 Braze 5/8 Braze 5/8 Braze
Low Pressure Vapor Line (in.,0OD) 1-1/8 Braze 1-1/8 Braze 1-3/8 Braze
High Pressure Vapor Line (in.,OD) 1-1/8 Braze 1-1/8 Braze 1-1/8 Braze
Water Inlet / Outlet Connection (in.,ID) 1-1/2 + 1-1/2 FPT 1-1/2 + 1-1/2 FPT 1-1/2 + 1-1/2 FPT
Condensate Pipe Diameter (in.,ID) 3/4 + 3/4 MPT 3/4 + 3/4 MPT 3/4 + 3/4 MPT

'Rated capacity is certified under AHRI Standard 1230. Ratings are subject to change
without notice. Current certified ratings are available at www.ahridirectory.org.

2Variable water flow control kit PWFCKNOOO is required for applications with entering
water temperatures below 59°F (one kit per frame). Minimum flow rate must be 40% of
the nominal flow rate, 2-10V signal with a linear flow response valve.

*For heating and synchronous operation applications with entering water temperatures
lower than 50°F, refer to the Water Loop Circuit Design and Installation section in this
manual.

4Sound pressure levels are tested in an anechoic chamber under ISO 3745 standard at

rated AHRI operating conditions.Sound pressure level may increase during heating op-
eration at maximum compressor frequency. Value in parenthesis is the maximum sound

pressure at those conditions.

Due to our policy of continuous product innovation, some specifications may change without notification.

5Value is calculated as follows: At = Total Heat of Rejection + (Rated Flow Rate x 500).
Data is for pure water.

8 Communication cable between WSU, IDU(s) / HRU(s), and Central Controller must be a
minimum of 2-conductor, 18 AWG, twisted, stranded, and shielded. Ensure the
communication cable shield is properly grounded to the WSU chassis only. © Do not
ground the communication cable at any other point. Wiring must comply with all ap-
plicable local and national codes.

Power wiring is field provided, solid or stranded, and must comply with the applicable
local and national codes.

8L G requires that LATS software be used on all projects to ensure correct line sizing.
Designer must verify the shop drawing design against the as built design using LATS.
Contractor must also use LG manufactured Y-Branch and Header Kits only.

14 ©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. All rights reserved. “LG" is a registered trademark of LG Corp.



GENERAL DATA
ARWM Series Water Source Unit Specifications

muLm V.

WATERS

Table 7: Dual Frame 460V Units.

gty Uil Al MUty ARWNZADASS ARWNZBBDASS ARWMBBODASS
Individual Component Model Numbers BT ARWM144DAS5 x 2 e
Cooling Performance
Nominal Cooling Capacity (Btu/h)' 264,000 | 287,700 360,000
Heating Performance
Nominal Heating Capacity (Btu/h)' 297,000 | 324,000 405,000
Operating Range (Entering Water Temperature)?
Cooling (°F) 50 - 113 50 - 113 50- 113
Heating (°F))? 23-113 23-113 23-113
Synchronous Operation (°F))? 23-113 23-113 23-113
Compressor
Inverter Quantity HSS DC Scroll x 2
Qil / Type PVE / FVC68D
Unit Data
Refrigerant Type / Control / Location R410A/EEV / Indoor Unit
R410A Refrigerant Factory Charge (Ibs) 17+7.7 17+7.7 9.9+09.9
Max. Number Indoor Units / System 42 45 58
Sound Pressure dB(A)* 59 (65) 59 (65) 62 (65)
Net Unit Weight (Ibs.) 328 + 328 328 + 328 348 + 348
Shipping Weight (Ibs.) 346 + 346 346 + 346 366 + 366
Communication Cables®” 2x 18 AWG
Heat Exchanger (Stainless Steel Plate)
Maximum Pressure Resistance (psi) 640 640 640
Flow at Rated Condition (GPM) 30.4+355 35.5+35.5 45.7 +50.7
Total Heat of Rejection (Btu/h) 348,000 380,200 473,500
Total Heat of Absorption (Btu/h) 269,500 293,600 366,400
Pressure Drop (ft-wg) 7.23/9.63 9.63/9.63 8.32/10.08
AE (°F) 10.6 107 9.8
Piping®
Liquid Line (in.,OD) 3/4 Braze 3/4 Braze 3/4 Braze
Low Pressure Vapor Line (in.,OD) 1-3/8 Braze 1-3/8 Braze 1-5/8 Braze
High Pressure Vapor Line (in.,0D) 1-1/8 Braze 1-1/8 Braze 1-1/8 Braze
Water Inlet / Outlet Connection (in.,ID) 1112 + 1-1/2 FPT 1-1/2 + 1-1/2 FPT 1-1/2 +1-1/2 FPT
Condensate Pipe Diameter (in.,ID) 3/4 + 3/4 MPT 3/4 + 3/4 MPT 3/4 + 3/4 MPT

"Rated capacity is certified under AHRI Standard 1230. Ratings are subject to change
without notice. Current certified ratings are available at www.ahridirectory.org.

2Variable water flow control kit PWFCKNOOO is required for applications with entering
water temperatures below 59°F (one kit per frame). Minimum flow rate must be 40% of
the nominal flow rate, 2-10V signal with a linear flow response valve.

%For heating and synchronous operation applications with entering water temperatures
lower than 50°F, refer to the Water Loop Circuit Design and Installation section in this
manual.

“Sound pressure levels are tested in an anechoic chamber under ISO 3745 standard at

rated AHRI operating conditions.Sound pressure level may increase during heating op-
eration at maximum compressor frequency. Value in parenthesis is the maximum sound

pressure at those conditions.

@ LG

5Value is calculated as follows: At = Total Heat of Rejection + (Rated Flow Rate x 500).
Data is for pure water.

& Communication cable between WSU, IDU(s) / HRU(s), and Central Controller must be a
minimum of 2-conductor, 18 AWG, twisted, stranded, and shielded. Ensure the
communication cable shield is properly grounded to the WSU chassis only. © Do not
ground the communication cable at any other point. Wiring must comply with all ap-
plicable local and national codes.

" Power wiring is field provided, solid or stranded, and must comply with the applicable
local and national codes.

8LG requires that LATS software be used on all projects to ensure correct line sizing.
Designer must verify the shop drawing design against the as built design using LATS.
Contractor must also use LG manufactured Y-Branch and Header Kits only.

Due to our policy of continuous product innovation, some specifications may change without notification. 15
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MULTI V Water 5 System Installation Manual

GENERAL DATA
ARWM Series Water Source Unit Specifications

Table 8: Triple Frame 208-230V Units.

muLm v,

Combination Unit Model Number ARVE(I\)/igGngASS ARvsmsTZOQASS
Individual Component Model Numbers ARWM121BAS5 x 3 ARWM144BAS5 x 3
Cooling Performance
Nominal Cooling Capacity (Btu/h)' 360,000 | 430,500
Heating Performance
Nominal Heating Capacity (Btu/h)' 405,000 | 486,000
Operating Range (Entering Water Temperature)?
Cooling (°F) 50-113 50-113
Heating (°F))® 23-113 23-113
Synchronous Operation (°F)) 23-113 23-113
Compressor
Inverter Quantity HSS DC Scroll x 3
Oil / Type PVE / FVC68D
Unit Data
Refrigerant Type / Control / Location R410A/ EEV / Indoor Unit
R410A Refrigerant Factory Charge (Ibs) TT+77+7.7 T7+77+77
Max. Number Indoor Units / System 58 64
Sound Pressure dB(A)* 61 (67) 61(67)
Net Unit Weight (Ibs.) 322 +322+322 322 +322+322
Shipping Weight (Ibs.) 340 + 340 + 340 340 + 340 + 340
Communication Cables®” 2x 18 AWG
Heat Exchanger (Stainless Steel Plate)
Maximum Pressure Resistance (psi) 640 640
Flow at Rated Condition (GPM) 304 +30.4+304 355+355+355
Total Heat of Rejection (Btu/h) 473,700 570,300
Total Heat of Absorption (Btu/h) 368,100 440,400
Pressure Drop (ft-wg) 72317231723 9.63/9.63/9.63
AP (°F) 10.4 10.7
Piping®
Liquid Line (in.,OD) 3/4 Braze 3/4 Braze
Low Pressure Vapor Line (in.,OD) 1-5/8 Braze 1-5/8 Braze
High Pressure Vapor Line (in.,OD) 1-1/8 Braze 1-1/8 Braze
Water Inlet / Outlet Connection (in.,ID) 1-1/2 +1-1/2 + 1-1/2 FPT 1-1/2 +1-1/2 + 1-1/2 FPT
Condensate Pipe Diameter (in.,ID) 3/4 + 3/4 + 3/4 MPT 3/4 + 3/4 + 3/4 MPT

WATERS

'Rated capacity is certified under AHRI Standard 1230. Ratings are subject to change
without notice. Current certified ratings are available at www.ahridirectory.org.

2Variable water flow control kit PWFCKNOOO is required for applications with entering
water temperatures below 59°F (one kit per frame). Minimum flow rate must be 40% of
the nominal flow rate, 2-10V signal with a linear flow response valve.

*For heating and synchronous operation applications with entering water temperatures
lower than 50°F, refer to the Water Loop Circuit Design and Installation section in this
manual.

“Sound pressure levels are tested in an anechoic chamber under ISO 3745 standard at

rated AHRI operating conditions.Sound pressure level may increase during heating op-
eration at maximum compressor frequency. Value in parenthesis is the maximum sound

pressure at those conditions.

Due to our policy of continuous product innovation, some specifications may change without notification.

®Value is calculated as follows: At = Total Heat of Rejection + (Rated Flow Rate x 500).
Data is for pure water.

8 Communication cable between WSU, IDU(s) / HRU(s), and Central Controller must be a
minimum of 2-conductor, 18 AWG, twisted, stranded, and shielded. Ensure the
communication cable shield is properly grounded to the WSU chassis only. © Do not
ground the communication cable at any other point. Wiring must comply with all ap-
plicable local and national codes.

"Power wiring is field provided, solid or stranded, and must comply with the applicable
local and national codes.

8L G requires that LATS software be used on all projects to ensure correct line sizing.
Designer must verify the shop drawing design against the as built design using LATS.
Contractor must also use LG manufactured Y-Branch and Header Kits only.

16 ©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. All rights reserved. “LG" is a registered trademark of LG Corp.



GENERAL DATA
ARWM Series Water Source Unit Specifications

muLm V.

WATERS

Table 9: Triple-Frame 460V Units

TR LTl Ges Ny ARWWAIDASS ARWNBOUDASS ARWNIST6DASS
ARWM144DAS5 x 1
Individual Component Model Numbers ARWM144BAS5 x 3 + ARWM168DAS5 x 1 ARWM192DAS5 x 3
+ ARWM192DAS5 x 1
Cooling Performance
Nominal Cooling Capacity (Btu/h)' 430,500 504,000 571,200
Heating Performance
Nominal Heating Capacity (Btu/h)' 486,000 567,000 648,000
Operating Range (Entering Water Temperature)?
Cooling (°F) 50- 113 50- 113 50- 113
Heating (°F))? 23-113 23-113 23-113
Synchronous Operation (°F))® 23-113 23-113 23-113
Compressor
Inverter Quantity HSS DC Scroll x 3
Qil / Type PVE / FVC68D
Unit Data
Refrigerant Type / Control / Location R410A/EEV / Indoor Unit
R410A Refrigerant Factory Charge (Ibs) T7+77+77 7.7+99+99 9.9+9.9+99
Max. Number Indoor Units / System 64 64 64
Sound Pressure dB(A)* 61 (67) 63 (67) 65 (67)
Net Unit Weight (Ibs.) 328 + 328 + 328 328 + 348 + 348 348 + 348 + 348
Shipping Weight (Ibs.) 346 + 346 + 346 346 + 366 + 366 366 + 366 + 366
Communication Cables®” 2x 18 AWG
Heat Exchanger (Stainless Steel Plate)
Maximum Pressure Resistance (psi) 640 640 640
Flow at Rated Condition (GPM) 35.5+355+35.5 35.5+45.7 +50.7 50.7 +50.7 + 50.7
Total Heat of Rejection (Btu/h) 570,300 663,600 760,500
Total Heat of Absorption (Btu/h) 440,400 513,200 580,800
Pressure Drop (ft-wg) 9.63/9.63/9.63 9.63/8.32/10.08 10.08/10.08 /10.08
AP (°F) 10.7 10.1 10.0
Piping®
Liquid Line (in.,OD) 3/4 Braze 3/4 Braze 3/4 Braze
Low Pressure Vapor Line (in.,0D) 1-5/8 Braze 1-5/8 Braze 1-5/8 Braze
High Pressure Vapor Line (in.,0OD) 1-1/8 Braze 1-1/8 Braze 1-3/8 Braze
Water Inlet / Outlet Connection (in.,ID) 1-12+ 112 + 112 FPT | 1-1/2+1-1/2 + 1-1/2 FPT 1-1/2 +1-1/2 + 1-1/2 FPT
Condensate Pipe Diameter (in.,ID) 3/4 +3/4 + 314 MPT 3/4 +3/4 + 314 MPT 3/4 + 3/4 + 314 MPT

'Rated capacity is certified under AHRI Standard 1230. Ratings are subject to change
without notice. Current certified ratings are available at www.ahridirectory.org.

2Variable water flow control kit PWFCKNOOO is required for applications with entering
water temperatures below 59°F (one kit per frame). Minimum flow rate must be 40% of
the nominal flow rate, 2-10V signal with a linear flow response valve.

*For heating and synchronous operation applications with entering water temperatures
lower than 50°F, refer to the Water Loop Circuit Design and Installation section in this
manual.

4Sound pressure levels are tested in an anechoic chamber under ISO 3745 standard at
rated AHRI operating conditions.Sound pressure level may increase during heating op-

eration at maximum compressor frequency. Value in parenthesis is the maximum sound

ressure at those conditions.

LG Due to our policy of continuous product innovation, some specifications may change without notification.
©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. Al rights reserved. “LG" is a registered trademark of LG Corp.

®Value is calculated as follows: At = Total Heat of Rejection + (Rated Flow Rate x 500).
Data is for pure water.

8 Communication cable between WSU, IDU(s) / HRU(s), and Central Controller must be a
minimum of 2-conductor, 18 AWG, twisted, stranded, and shielded. Ensure the
communication cable shield is properly grounded to the WSU chassis only. © Do not
ground the communication cable at any other point. Wiring must comply with all ap-
plicable local and national codes.

"Power wiring is field provided, solid or stranded, and must comply with the applicable
local and national codes.

8LG requires that LATS software be used on all projects to ensure correct line sizing.
Designer must verify the shop drawing design against the as built design using LATS.
Contractor must also use LG manufactured Y-Branch and Header Kits only.
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MULTI V Water 5 System Installation Manual

GENERAL DATA muLm V.

Heat Recovery Unit Specifications and Electrical Data

WATERS

Figure 3: Four-Port Heat Recovery Unit.

Figure 4: Six-Port Heat Recovery Unit. Figure 5: Eight-Port Heat Recovery Unit.
Table 10: Heat Recovery Unit Specifications.

Model PRHR023A PRHRO33A | PRHR043A | PRHR063A | PRHRO83A
Number of Ports 2 3 4 6 8
Max. Connectable No. of Indoor Units 16 24 32 48 64
Max. Connectable No. of Indoor Units on each port 8
Max. Port Capacity (each port) Btu/h 60,000 60,000 60,000 60,000 60,000
Max. Unit Capacity (sum of ports) Btu/h 120,000 180,000 230,000 230,000 230,000
Shipping Weight / Net Weight Ibs. 46 /33 50/37 53/40 75/60 82/68
Dimensions (W x H x D) inches 30-15/16 x 8-9/16 x 25-7/8 43-13/16 x 8-9/16 x 25-7/8
Casing Galvanized steel plate

To Indoor | Liquid Pipe (in) 3/8

. Units Vapor Pipe (in) 5/8

gi‘:)ggec"“g To Water |_auid (in) 38 12 5/8

Source Low-pressure Vapor (in) 718 1-1/8 1-1/8

il High-pressure Vapor (in) 3/4 7/8 7/8
Insulation Material Polyethylene Foam

Table 11: Heat Recovery Unit Electrical Data.

. Power Suppl Max Power Input (W
Unit Model No. | VO89 | Rateq amps | MaXRated | e |y 2 : put (W)
ange mps Hz Volts | Phase Cooling Heating

PRHRO023A
PRHRO33A 0.06 0.18 0.17 39.8 37.2
PRHRO43A 187-253 15 60 208-230 1
PRHRO63A

0.09 0.35 0.27 75.9 721
PRHRO83A

Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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muLm V.

WATERS

Table 12: 208-230V, 60Hz, 3-Phase Systems

ELECTRICAL DATA
208-230V Models

Compressor MCA MOCP
’%l-gfr‘g‘ System ModelNo. |- Comp. Mofor RLA Frame 1 | Frame 2 | Frame 3 | Frame 1 | Frame 2 |Frame 3
QY. | Frame 1 | Frame2 |Frame3

6 ARWMO72BAS5 1 1.1 13.8 20

8 ARWMO96BAS5 1 15.5 19.4 30

10 ARWM121BAS5 1 22.2 21.7 45

12 ARWM144BAS5 1 26.2 32.7 50

14 ARWM168BAS5 2 15.5 1.1 19.4 13.8 30 20

16 ARWM192BAS5 2 15.5 15.5 19.4 19.4 30 30

18 ARWM216BAS5 2 22.2 15.5 21.7 19.4 45 30

20 ARWM240BAS5 2 22.2 22.2 21.7 21.7 45 45

22 ARWM264BAS5 2 26.2 22.2 32.7 21.7 50 45

24 ARWM288BAS5 2 26.2 26.2 32.7 32.7 50 50

30 ARWM360BAS5 3 22.2 22.2 22.2 21.7 21.7 271.7 45 45 45
36 ARWM432BAS5 3 26.2 26.2 26.2 32.7 32.7 32.7 50 50 50

For component model numbers, see the specification tables.

For 208-230V systems, acceptable voltage range is 187-253V.

Maximum allowable voltage imbalance is 2%.

MCA = Minimum Circuit Ampacity.
Maximum Overcurrent Protection (MOCP) is calculated as follows: (Largest motor RLA x 2.25) + (Sum of

other motor RLA) rounded down to the nearest standard fuse size.

SCCR rating: 56 kA RMS symmetrical 208V maximum / 62 kA RMS symmetrical 230V maximum

Due to our policy of continuous product innovation, some specifications may change without notification.
©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. Al rights reserved. “LG" is a registered trademark of LG Corp.
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ELECTRICAL DATA mMmuLmr V.

460V Models RTINS

Table 13: 460V, 60Hz, 3-Phase Systems

Compressor MCA MOCP
Nom.
System Model No. Motor RLA
Tons | > Comp. Frame 1 | Frame 2 | Frame 3 | Frame 1 | Frame 2 | Frame 3
Qty. | Frame 1 | Frame 2 | Frame 3

6 ARWMO072DAS5 1 7.8 - - 9.8 - - 15

8 ARWMO96DAS5 1 8.8 - - 111 - - 15

10 ARWM121DAS5 1 1.1 - - 13.8 - - 20

12 ARWM144DAS5 1 13.3 - - 16.6 - - 25

14 ARWM168DAS5 1 15.5 - - 19.4 - - 30
© 16 ARWM192DAS5 1 20.0 - - 24.9 - - 40
E 16 ARWM191DAS5 2 8.8 8.8 - 11.1 1.1 - 15 15
g 18 ARWM216DAS5 2 1.1 8.8 - 13.8 1.1 - 20 15
c 20 ARWM240DAS5 2 111 111 - 13.8 13.8 - 20 20
8 22 ARWM264DAS5 2 13.3 1.1 - 16.6 13.8 - 25 20
g 24 ARWM288DAS5 2 13.3 13.3 - 16.6 16.6 - 25 25
% 30 ARWM360DAS5 2 20.0 15.5 - 24.9 19.4 - 40 30
(- 36 ARWM432DAS5 3 13.3 13.3 13.3 16.6 16.6 16.6 25 25 25
E 42 ARWM504DAS5 3 20.0 15.5 13.3 24.9 19.4 16.6 40 30 25
9 48 ARWM576DAS5 3 20.0 20.0 20.0 24.9 24.9 24.9 40 40 40
(7))
U>)\ For component model numbers, see the specification tables. Maximum Overcurrent Protection (MOCP) is calculated as follows: (Largest motor RLA x 2.25) + (Sum of

For 460V systems, acceptable voltage range is 414-528V. other motor RLA) rounded down to the nearest standard fuse size.
Lo Maximum allowable voltage imbalance is 2%. SCCR rating: 65 kA RMS symmetrical 460V maximum
CT) MCA = Minimum Circuit Ampacity.
§
>
5
D)
=
Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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WATER SOURCE UNIT DIMENSIONS nmuim vVv.
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muLmr vV, WATER SOURCE UNIT DIMENSIONS

WATERS Triple Frame
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MULTI V Water 5 System Installation Manual

HEAT RECOVERY UNIT DIMENSIONS mMmunTiIv
Heat Recovery Unit PRMURGZSA

\% 19-1/8"

D L2 H 8-5/8"
M1 M2 D |18-15/16"
L1 | 5-15/16"
Jl L2 | 6-15/16"
£ L3 3/4"
L4 | 5-15/16"
LS | 2-3/16”
w ) w L6 S5-3/4"
— L7 | 4-9/16"
L8 | 2-5/16”
! <7 R [ N LS | 8-9/16"
i L10 | 6-3/16”
L1l | 3-9/16”
BE =X

M1 4-15/16"
Me 1e-1/4"
— L8 M3 1-1/2"

L1
~—L9 —= _ "
Tm Va3 /@/® L6 M4 | 20-3/8

[Unit; inch]

Note:
1. Unit should be installed in compliance with the appropriate
LG installation manual

2.Unit should be grounded in accordance with the local
regulations or applicable national codes.

Control box
Liquid pipe to Indoor unit
(as pipe to Indoor unit

— o oo |~ oo

3. All electrical components and materials supplied L,"W,zre?sure gasdp'pe ,
from the site must comply with the local regulations or Liuid pie to Qutdoor
national codes. High pressure gas pipe
No. | Part Name
Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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muLmr VvV, HEAT RECOVERY UNIT DIMENSIONS

WATERS Heat Recovery Unit PRHRO33A
19-1/8"
5 e H 8-5/8"
. 2 18-15/16"
L1 o-15/16"
Jl & Le 6-15/16"
N L3 3/4"
L4 o-15/16"
LS c-3/16"
\ —==3 " L6 2-3/4"
% L7/ 4-9/16"
L8 c-95/16"
_ o LS | 8-9/16"
L4 | L10 6-3/16"
i L1l | 3-9/16"
Lie 2’

M1 4-15/16"
Me le-174"
M3 1-1/27

—L11 ,
~—L8 M4 20-3/8
~— L9 —=
9 L12 3 /@/® L6 —
v ; - : (Unit: inch]

=

/ i L5 7
T
L3 L7 A I P
— =18
Note:
1. Unit should be installed in compliance with the appropriate e
\ \ ontrol box
LG installation manual. — ‘
5 | Liquid pipe to Indoor unit
2.Unit should be grounded in accordance with the local + | Gaspie o ndoorun
regulations or applicable national codes. 3| Lowpressure gas pipe
3. All electrical components and materials Supplied 1| Liuid ppe o Outdorui
from the site must comply with the local regulations or L | Highpressure as pie
national codes. No. | Pert Name
@ LG Due to our policy of continuous product innovation, some specifications may change without notification. 5
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MULTI V Water 5 System Installation Manual

HEAT RECOVERY UNIT DIMENSIONS nmuim vVv.

. WATER
Heat Recovery Unit PRHRO43A >
W 19-1/8"
5 L e H 8-5/8"
M " 18-15/16"
L1 | 5-15/16"
} Le | 6-15/16"
L1
5 o L3 3/4"
L4 | 5-15/16"
I LS | 2-3/16"
W ==l L6 | 5-3/4”
 — ) ,
== L7 | 4-9/16
L8 2—-25/16"
_ o , LS | 8-9/16"
Lf L10 | 6-3/16"
L1l | 3-9/16"
L12 2
M1 4-15/16"
M2 | 12-1/4"
M3 1-1/2"
Lt e L8 M4 20-3/8"
~—71_9 TJL].Z M3 }[DP L6 L w{ =18
I = : ] i | (Unitinch]
L1+0 o) j * i ! O
/0] f N 80006 T 11
= | 2 ®
T Lot
L3 L7 A I S
—=— =8
Note:
1, Unit should be installed in compliance with the appropriate
LG installation manual. Control box

Liquid pipe to Indoor unt
(as pipe to Indoor unit

2. Unit should be grounded in accordance with the local
requlations or applicable national codes.

— oo s |o| o

) ) , Low pressure gas pipe
3. All electrical components and materials supplied Liguid pipeto Outdoor it
from the site must comply with the local regulations or High pressure gas ipe
national codes. No. | Part Name
Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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HEAT RECOVERY UNIT DIMENSIONS

WATERS Heat Recovery Unit PRHRO63A
D L2 ——
W 31-1/4"
M1 M2 H 8-5/8"
ﬂ 18-15/16"
L*l | L1 | 6-5/16"
£ Le | 6-15/16"
L3 3/4"
L4 6-5/16"
LS 2-3/16"
 —
e L6 8-1/16"
Y e M L7 6-7/8"
—1
— L8 2-2/16"
== LS 8-9/16"
L10 6-3/16"
) s, L11 3-9/16"
L4 L1 2"
* ﬁ ML | 4-15/16"
M2 12-1/4"
M3 1-1/2"
s 8 M4 | 3e-1/2
L8
. ’ Uit ]
— NIC: InC
oo o PP &
I = é_f 7 ? -
L10 o L5 M
© ¢
- = T
L3 j
Note:
L. Unitshould be installed in compliance with the appropriate 6 | Control box
LG installation manual. 5| Lioud pipe o Indoorun
2. Unit should be grounded in accordance with the local 4 | Gas pipe to Indoor unit
regulations or applicable national codes. 3 | Low pressure gas pipe
3. All electrical components and materials supplied 2| Liquid ppe o Outdoor i
from the site must comply with the local regulations or 1 | High pressure gas pipe
national codes, No. | Part Name
LG Due to our policy of continuous product innovation, some specifications may change without notification.
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MULTI V Water 5 System Installation Manual

HEAT RECOVERY UNIT DIMENSIONS Y [T/ R 7 AA

. WATERS
Heat Recovery Unit PRHRO83A
P 2 31-1/4"
M1 M2 H 8-5/8"
] D |18-15/16"
Jl L1 | 6-5/16
G2 Le | 6-15/16"
L3 3/4"
o L4 6-2/16"
= LS 2-3/16"
 — )
— L6 | 8-1/16
bt = M L7 | 6-7/8"
—
— L8 | 2-5/16
==l L9 8-9/16"
L10 6-3/16"
Gt 1 L11 3-9/16"
L4 L1 2’
* I ML | 4-15/16"
M2 | 12-1/4"
+*EIS*L8 M3 1-1/2"
$»EI§L8 M4 32-1/2"
2 (Ui e
M -1 — IUZ M3
Lo ©—f@ j 5 i ®j@: ‘:Dl
| 6 | éﬂ:ﬂwj
i ; ’
L3 j S
Note: TPl
. . . . . ) —— =18
—= =408
l.LUgu srtwﬁjl(tj be mstaIITd in compliance with the appropriate e 5 T Contolbor
instaliation mana 5 | Liquid pipe to Indoor unit
2. Unit should be grounded in accordance with the local 4 | Gas pipe to Indoor unit
regulations or applicable national codes. 3 | Low pressure gas pipe
3. All electrical components and materials supplied 2 | Liquid pipe to Outdoor uni
from the site must comply with the local regulations or 1| High pressure gas pipe
national codes. No. | Part Name
Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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mMmuLmr V. WIRING DIAGRAM
WATERS 208-230V Models

Main Board Note
ESCRIPTION

N EX EITERVL D00 COINCATONTERIN
'AC 220V OUTPUT TERMINAL

+ CN_OPT_01,02 FUNCTION SAME @ Inverter Board Note
Ot

I ESCRIPTION
Indoor Comm. Board L [CN_COMM_IN| COMMUNICATION INPUT TERMINAL
S orT o P o DC 15V OUTPUT TERMINAL
ey = - o [CN_AC_IN__| AC 220V INPUT TERMINAL
DIP_Swo1 "AC 220V OUTPUT TERMINAL
#Noise Filter Board Note
neeer
5 Sworp  SWOIC SWo2C SWo3C SWo4C
P2z [CN_INV_R. 5. 7] 1NV BOARD POWER OUTPUT TERWINAL|
©f % " o [c13] [eooo00] #External Board Note
CN_FLASH_WRITE  CN_FLASH_RD N ALWH
N LaMV WH
o125
EN Fuse O [© .
250V Tsh serwn sezwn Main Board
=
s i owcownmw OULoTEL ONFG
L e
L
=
&] &] 5¢
CL]
CN_COMM CN_COMM CN_FAN CN_FANSEL CN_AC CN_AC
ONWH  OUTRD ISVYL - BL INBK _OUTBK
—
IN_FUSE
250V T3.15A
S| CN_W YL 1.—————- FIELD WIRING
0| o [CH 2. ———— FACTORY WIRING
8 Hx 3 j OPTIONAL OR
te] =z 3‘ CN_V D BL - FACTORY INSTALLED *
ol® (BL) « This function can be optional or factory
installed depending on the application
o Inverter Board cel
CN_U RD. u model.
(RD) [H + You must purchase the optional parts
& in order to use them.
Blze
I g 3 w Inv Comp. $COLORLIST
3 onmeur g SYWBOL | DESGRPTION | SYWBOL | ESGHPTION
VOLT R [} RD RED YL | vELlow
g (BK) BL BLUE Vi VIOLET
os CN_INPUT WH WH WHITE av) GRAY.
27 _voLT_s [[H BK BLACK OR | ORANGE
S (WH) BR | BROWN GN | GREEN
CN_INPUT RD
_voLT_T [H
(RD)
[
EK{ WH‘ D =
FUSEI  ONIOACIN CONWATE CONJOPC  CNOS_OYOLE
vTEA W "o i s
*ﬁ] 5 CN_INV_.R CN_INV_S CN_INV_T
) WH) (D) HEe) vain
GN
oN_FG [}
Fuset []]Fusez [[]Fuses External Board
690V, 690V, 690V,
100A 100A 100A A @ Sub-cool
CN_IN.R CN_IN.S CN_IN.T NOISe Fllter CN26_GN
(BK)  (WH)  (RD) Board
0 O 0 & @) tea
canceler
BK WH( RD ﬂ

F=s1 Air Temp

@ ALY S(L2)| L)
T e €]

|

| "o Liquid pipe temp
CNz1_RD_GN

| - Feoo Heat canceler out temp

|

|
Power input szfk ﬂ] gﬁ F&- Sub-cooling out temp
USE COPPER SUPPLY WIRE e ) onet D et
late hex water out temp
UTILISER DES FILS Feeo1 Suction pipe temp
D’ALIMENTATION EN CUIVRE
.. "o Plate hex water in temp
Layout of required parts ONis.BR  ONiABK &%
Q Low Pressure sensor

; High Pressure sensor

E Comp1 oil level sensor

CN47_COMM_WH

INV—T] onzs oY
COMP 1 (DO ovrs
CN48_COMM_TB
Control BOX ODU.B ODU.A IDU.B IDU.A CEN.B CEN.A DRY1 DRY2 GND 12V
- —— CL T T T T T T T T
C:)?nl;'n_ Main Inverter 1 i i L
Board Soard Board Br| B| BR| B BR| BL INDOOR T
I ENEIEMESIEE) UNIT i
External T T T

Board

T
|
|
|
|
|
|
|

Front Rear When connecting the flow switch to the product,
F/S remove the jump wire to connect to the
FLOW communication terminal (5(A) and 5(B))
SWITCH
PIPE NON-VOLTAGE
SIGNAL MEZ66872432 (REV00)
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WIRING DIAGRAM muLm V.
460V Models

WATERS

#Main Board Note
SYWEOL DESCAIPTION
TGV MONITORING TERMINAL
'AC 220V INPUT TERMINAL
[CN_INV_— I BOARD AC 220V OUTPUT TERMIAL
'EXTERNAL BOARD COMMUNICATIONTERMINAL]
'AC 2201 OUTPUT TERMINAL

5
ﬁ + CN_OPT 01,02 FUNCTION SAME @ Inverter Board Note
Indoor Comm. Board f Een DESe

e N |COMUNICATION NPUTTERVIAL|
oNe Ecmcmcm Ecmcmcmc H H 5 5 ) COMNCATON O TR
9335533533585 oo | _enere o [AC 220V INPUT TERMINAL ]
DiP_SWo AG_OUT [AC 220V OUTPUT TERMINAL
#Noise Filter Board Note
@ oL oE
pon
Transformer 5 SWorp  SWOIC SWOZC SWTRC SWO4C
— Q& 2
—1 480v/220v ol ="
bt #External Board Note
CN_FLASH WRITE CN_FLASH RD N ALWH [_SwmoL |
ey
B
2% = © ©
s H [CN14_BK
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WATERS

REFRIGERANT FLOW DIAGRAMS
Heat Pump — Cooling Mode
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@ LG
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REFRIGERANT FLOW DIAGRAMS
Heat Pump — Heating Mode

muLm v,

WATERS
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WATERS

REFRIGERANT FLOW DIAGRAMS

Heat Recovery — Cooling Mode

Indoor HEX
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REFRIGERANT FLOW DIAGRAMS

Heat Recovery — Heati

ing Mode
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REFRIGERANT FLOW DIAGRAMS

WATERS5 Heat Recovery — Cooling based Simultaneous Operation Mode
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REFRIGERANT FLOW DIAGRAMS

Heat Recovery — Heating based Simultaneous Operation Mode

muLm v,

WATERS
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REFRIGERANT FLOW DIAGRAMS

Heat Recovery — Balanced Simultaneous

Operation Mode

Indoor HEX

HR Unit

Indoor Unit

—
F 7—&ng_

Indoor HEX

- ey

Indoor Unit

Indoor Unit < ’7

—1
@X et
2 I ®D
EEV —-—

|
<

Water In ?

Fan
- Indoor Unit
l
Relief Valve
Water Outlet
Temperature Sensor
4-Way Valvel
ayValve: T
i
L High Pressure [ High Pressure
4-WayValve2 Switch Sensor
-
- ‘
Water Inlet Suction *
Temperature Sensor Temperature Sensor
Low Pressure -~ \QQQ/ e S
S
gl Hot Gas Valve
Comp
; Discharge
— B |
@X Check-Sol OilSeparator
Valve Heat Canceler HEX
Outlet Temperature
I sensor
Outdoor EEV/
v
Cooling | Heat Canceler HEX
fan
@% < e igh Pressure Vapor pipe
Sub-Cooling Circuit

@ LG
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Heat Recovery — Oil Return Operation Mode
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HR Unit

F%
i .
l—‘if ke

- Indoor Unit

&
EEV

- Indoor Unit

— ok
Indoor HEX
P BT
— T
oX L i I
i | 8= o
[~ Indoor Unit T i
— —F—1 T
@X S —
-
®D
-—
l - Indoor Unit

i Relief Valve

MULTI V Water 5 System Installation Manual
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REFRIGERANT FLOW DIAGRAMS

Heat Recovery Units

[ f = e e e s s e e e e -

Low pressure gas pipe I :
T |

Liquid pipe | ]

High pressure gas pipe Ii
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!
|
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Sensor D D @D @D @D @D @D

@ Solenoid
> oleno | ®
1

: Switches operation between cooling and heating by two valves
: Decreases noise according to sub-cooling of inlet and outlet of indoor unit

(Simultaneous operation)
: Prevents liquid charging between high pressure gas valve and HR unit in cooling mode

: Controls the pressure between high and low pressure pipe during operation switching

©0 ®®>

Note:
Refrigerant diagram above represents the PRHR083A model. Appearances may differ depending on model.

@ LG Due to our policy of continuous product innovation, some specifications may change without notification.
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CUT SHEETS

muLm v,

Water Source Unit Y-branch Kits for Heat Pump Systems

WATERS

+ LG water source unit Y-branch fittings must be used with LG systems and be properly installed following the instructions in the
applicable LG manual. Field-supplied branch fittings are not permitted.

+ Kit components must be kept free of debris and dry before installation.
* All'Y-branch kits include a clam shell, peel-and-stick insulation jacket.

Figure 6: Y-branch Connectors (See Table 14).
To outdoor unit —p

01010 @) (5) (3
U2/ &) ) 6)
. S—— il
_L — - _,"__14
- N\ ¢
\\ //
(7)) Y\
./ '(‘“B;’J '.\_3_)1
Not to scale jf,_

Figure 7: Y-branch dimensions (See Table 15).

Figure 8: Reducer Components

Table 14: Y-branch Connection Diameters (inches, ID).

Y-branch Port Identifier
Kit Y-branch Type B REREE R ARG
Liquid
— | 34|58 12 |581]|38]12]|58]| —
ARCNNZ1 AP
AJR72963604 1-1/811-1/411-3/8] 7/8 |1-1/8] — [1-18] — | —
Liquid
AJRET613704 | — | TR | 4| ¥ — | — | 58|12 | —
ARCNN31 Vapor
AJR54072908 1-1/211-5/811-3/811-3/8] — | — [1-18] — | —
Table 15: Y-branch Dimensions (inches).
Y-branch Dimension
Kit Y-branch Type y e E
Liquid
3-1/4 12-3/8 13-1/16
ARCNN21 ARG
AJR72963604 4-3/8 16-1/16 16-3/8
Liquid
3-1/4 11-1/16 13-1/8
ARCNN31 R0
AJR54072908 4-3/8 13-7/8 16

Table 16: Y-branch Reducer Diameters (inches).

(See Table 16). , : Reducer Diameters (in)
Y-branch Kit Qty/Kit Reducer Type

@ 10 11 12 13 Length

L 7/18 1D 3/8 OD — — 2-3/4
Liquid

5/8 OD — 121D 3/81D 4-3/8

ARCNN21

- 1-5/8 ID 1-1/2 1D — 1-3/8 OD 5-1/8
Vapor

@ 1-1/8 OD — 781D | 341D 4-3/4

_ 3/41D — 5/8 1D 1/21D 4-3/8
Liquid

1/2 0D — 3/81D 1/41D 4-3/8

|| ARCNN31

’ 1-5/8 ID — 1-3/8 OD — 4-7/8
Vapor

10 @P @ @? 1-1/8 OD — 7/81D 3/41D 4-3/4

| D Table 18: Insulation Jacket Properties.
Material Polyolefin Foam
Table 17: Fitting Properties. UL94 Flame Classification HF-1
Viaterial C Density 1.84 Ibs./ft.2
Mareria opeet Thermal Conductivity 0.0208 Btu/h/ft. °F
Design Pressure 550 psig Thickness 1/2 inch

Due to our policy of continuous product innovation, some specifications may change without notification.
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YV II/k7AA CUT SHEETS

WATERS Indoor Unit Y-branch Kits for Heat Pump Systems

Indoor Unit Y-Branch Kits

Table 19:Indoor Unit Y-Branch Kit Model Nos.
(Unit: Inch [mm])

Models Pipe
Vapor Pipe Liquid Pipe
10.12(127) 1D.12027) 10. 358 (952) 0. 1/4 (6.35)
1.D. 1/4 (6.35) 10.3/8(252)
10.58 515.33) \ .58 (15.88) \ / >
1) -
ID.U4(635)| | 215016
ARBLN01621 o )
11-1/16 (281) -
““1”;2((22312)) :"7 1112 (292) '
1.D, 34 (19.05) 10172 127)
1) — 0D.58(1588) © O——0D.38(95)
e 2304 (70
23800 AJR54072929 w AJR54072927
Vapor Pipe Liquid Pipe
1D.7/8(22.2) 1.D. 3/4 (19.05) 1D. 12 (12.7)
1D.1(25.4)  1D. 3/4(19.05) 0. 518 (15.88) 1D. 112 (12.7) 10.308(952) 10.318(952) | 1D, 1/4 (6.35)
1) (0]
1.0.3/4 (19.05) [ 1D 112 | 394 215/16
ARBLNO03321 1.D. 5/8 (15.88) (83) |D. 12 (12.7) )
A /
15318 (390) ®
16-1/4 (413) | 1258 (321)
13-1/16 (332) !
10.718(222) |, 28,58 1-18) 10.7/8(222) ]
0.D.3/4(19.05) 00.1(254)0D.34(1905) |y 254)
® [0)0) -
I | I | I |
230 580 010 AJR54072930 AJR54072928
Vapor Pipe Liquid Pipe
0. 314 (19.05) 1D, 5/8 (15.88) 1.D.3/4 (19.05)
1.D. 1-1/8 (28.58) 10.78 (\22.2)1 \B 5/8(15.88) 10,12(127) l 10.58 QS% D.12(127)
o) —— : Lo
D. 1D.1/2 |3-3/4 f D.5/8(15.88)1.0. 12(121) |39y
9 s (96) 1D. 3/4(19.05) \\\?, 3/4 (19.05) ©3)
ARBLNO7121 § )y ®
15-29/32 (404) | ® 1155/13/ 2(3(;&) 1
1.0. 2858 (1-1/8) D.38(052)
1.D. 1308 (349 1D.78(222)
- ST (19.05) 0. 12 (127) 10.38(352)
O'D@ 718(222) |10 1-1/4 (31.8)0.. 1-1/4 (31.8) 0. 1-/8 (28.58) LD$1/A (635 0D.12(127)
) ® -
[ g ) — ° -
4314 (120) 39116 (90) +34(20) A JRE4072933 T T a0 AJR54072931
Vapor Pipe Liquid Pipe
10,138 (349) 1D, 1308 (34.9) 1.0, 518 (15.88) 1.D. 3/4 (19.05)
1D, 1:5/8 (41.3) 1D.112(81) | 1p, 148 (28.58) \ 1D, 34 (19.05) 1078 (22.2) 11,0 518 (15.88)
o) atC)
10.5/8 (15.88)[2: 12| 5.5,
. 1D.78(222) (
m}-uz (381) D-L1E25 0 1y 4(1152%)6 )
ARBLN14521 18916 (471 R \®
20308 (517) | |
1.0. 3/4 (19.05) 0. 1508 (41.3) ob. 58(1‘505512 (\1; 73)/3 95(sz D 00,12 ‘(1279)71(31,/84) (633)
00.78 @22\ 8 1 o5 10. 1172 (38.1) | |\0- 18222 J
0D.1:38(349)
®¢:|5£ > N LT-g150 o ®§-ﬁ\ @ﬁ:ém
Tagu) | 31600 1 518(130) “ T TR s
1D.12 (12 7 op. 11/3 (2859)1-78(222)
o ~1D.3/4(19.05)
0D.508 (15, sa)
234 (70 Tauw) | AJR54072908 AJR54072932
Vapor Pipe Liquid Pipe
1.D. 1-3/4 (44.48) 1.D.1(254)
1.0. 2-1/8 (53.98) |.D-1-5/8 <41\3> l 1D. 1-1/2 (38.1) 1.D.1(254) 1.D.7/8(22.2) 1.D.7/8(22.2) | 1. 3/4(19.05)
9 10 1-1/2 (38.1) \ / ®
1.D. 1-3/4 (44.48) LD. 1-5/8 5-1/4 (134) 1D.1(25.4)|1.D. 3/4
(“13) @4 (19.05) |3-3/4
16-9/16 (420) L ©9)
19-5/16 (490) 13-5/8 (346) ®
ARBLN23220 | p 148 (349) 1D. 1112 (31.8) 0D, 134 1.D. 2-1/8 (53. 95)‘ :'2%_})\.0. 718 14-15/16 (379)
oD.112@8Y)\ | IDIIB@ESHER) | o0 g 0osg | @2 |
®@‘ X2 O® X2 OV 1.D. 5/8 (15.88) 1.D. 3/8 (952)
6-7/8 (175)|D‘ 112 (12.7) F15/16 (100) | 5 314 (19,05) :;;)]/25(/181(51)585) 0.D. 3/4 (19.05) t ID/1/2 (12.7) 0.D,12(12.7) J I.D/.l/A (6.35)
® ® ' ’ [Blo]Nm— X2 ®‘ ‘
OD. 58 (1588)/ |-z troy1 0.0. 718 (222 43w (20, 45/16 (110) | 45/16 (110)
AJR54072909 AJR54072910
@ LG Due to our policy of continuous product innovation, some specifications may change without notification.
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CUT SHEETS

muLm v,

: : WATER
Water Source Unit Y-branch Kits for Heat Recovery Systems >
LG water source unit Y-branch fittings must be used Table 20: Y-branch Connection Diameters (inches, ID)
with LG systems and be properly installed follow- 3 Port Identifier
ing the instructions in the applicable LG manual. Y b{gpm Y-branch Type T 121312415161 7138109
Field-supplied branch fittings are not permitted. Kit G
components must be kept dry and free of debris AJR6?613702 — [ 3458 (12581381258 —
before installation. All Y-branch kits include a clam Vapor Line Low
shell, peel-and-stick insulation jacket. ARCNB21 AJR67613701 1-1/8(1-1/411-3/8| 7/8 [1-1/8( — [1-1/8 — | —
Figure 9: Y-branch Connectors (See Table 20). Vapor Line High
AJR72963604 1-1/8(1-3/8 | 1-1/4|1-1/8(1-1/4] 1 |1-1/8]|1-1/4| 1
<4— To HR units To outdoor unit —p Liquid
OO® 0Jolo ARG7B13704 | — | B4 | |8 2] —
S M — do fF -
T JI | i ARCNB31 | ROLZIEZOW | 1-1/21-5/8 | 1-3/8 | 1358 — | — [1-158] — | —
3 —t —— — - -
S e ol | 1-318 1-1/2( 1-5/8 1-112| 1-3/8 | 1-118 | 1318 1-118] 718
=
c Table 21: Y-branch Dimensions (inches)
8 Y-branch Kit Y-branch Type A B C
L Liquid
T AJRB7613702 3-1/4 12-3/8 13-1/16
= -
2 ARCNB21 S T on 4318 16-1116 16-3/8
e Vapor Line High ) ) )
Q AJR72963604 4-3/8 17-7/8 19-5/16
0 Liquid
U>)\ AJR67613704 3-1/4 11-1/16 13-1/8
Vapor Line Low
Lo - B,
. ARCNB31 AJRG7613703 4-3/8 13-7/8 16
O - - - -
g . _BC J vaporLresa! | 46 | tsars | 203
> Table 22: Y-branch Reducer Diameters (inches).
— Figure 11: Reducer Components _ _ Reducer Diameters (inches)
I: (See Table 22). Y-branch Kit |  Qty/Kit Reducer Type 10 1 n 1 IR
2 - 781D | 3/40D — — 2-3/4
= (9 Liquid 5800 | — 72D | 38D | 438
Vanor Line Low 1-5/8 ID 1-1/2 1D — 1-3/8 OD 5-1/8
| ARCNB21 2 T:8OD | _— | 78D | 34D | 434
10D 7/8 1D — — 3-1/4
Vapor Line High 10D — 7/8 1D 3/41D 4-3/4
3/4 0D — 5/8 OD 1/21D 4-3/8
|| - 3/4 0D — 5/8 1D 112 1D 4-3/8
Liquid
y 1/2 0D — 3/81D 1/4 1D 4-3/8
10 ARCNB31 . 1-5/8 1D — 1-3/8 OD — 4-7/8
@P @ VaporLine Low =2 0p T — 781D | 34D | 434
Ve e el 7/8 OD — 3/41D 5/8 1D 4-3/4
| . p N sop [ — 7/81D_|_3/41D_|_4-3/4
Table 24: Insulation Jacket Properties.
Material Polyolefin Foam
Table 23: Fitting Properties. UL94 Flame Classification HF-1
Material Copper Density 1.84 Ibs./ft.2
Design Pressure 550 psig Thgrmal Conductivity 0.0208 Btu/h/ft. °F
Thickness 1/2 inch
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WATERS

CUT SHEETS

Indoor Unit Y-branch Kits for Heat Recovery Systems

Indoor Unit Y-Branch Kits
Table 25:Indoor Unit Y-Branch Kit Model Nos.

(Unit: Inch [mm])

Models Pipe
Low-Pressure Vapor Pipe Liquid Pipe High-Pressure Vapor Pipe
1.D.5/8 1.D. 1/2 (12.7) 1.D. 112 (12.7) .D. 5 .D.
(15vsia) / 1.D. 518 (15.88) 1D. ”“\(5-35) 1D. 3/8(9.52) 1.D.3/8 9. 32) 1D.vaE3) 3{8 (9.52) 1 LD ey DRE2D '(1';_3/; |.?. 38 (952)
N/
o — @ I T —— T 1
[ 21501 ) e 1D.5/8 (15.88) {DU2 D58 | | 215016
ARBLB01621 | e T\ ) (o | oo
o
11-1/16 (281) 111111//126(%%1)) ‘ 1;13;6 SZU ‘ ‘.\
11-1/2 (292) 518 (372) I gsgl)s
1.D. 3/4 (19.05) 15,12 (127) ©
® - 0. 58.(15.88) 0] D:lr 0.D.3/8 (9.52)
e AJR54072905 2374 (70) AJR54072901 AJR72963601
Low-Pressure Vapor Pipe Liquid Pipe High-Pressure Vapor Pipe
1D. 718 (222) \D. 34 1.D. 12 12.7) 1D, 3/4 D, 3/4 (19,05
1D.1(25.4) }fg_é},‘; :1% SSS (19.05)  ID.1/2 (12.7) 1.D. 3/8 (9.52) 1.D. 3/8 (9.52) 1.D. 1/4 (6.35) (1\? ) b 78 (222) 1.D. 7/8 (22.2) ( I D)s/g
o /@ A =
TD.34| 1D, 12 1D. 172 10,374 (19.05)| 50 o lo )
(an \(19 9 a2 | [10.12027) 10,3865 215015 1D.1(254) OTBRED | (56|06
ARBLB03321 1538590 i ©
16-1/4 (413) | 12:5/8 (321) o1 1
7/8(22.2) 1D.1-U8(2858)  O.D.3/4 ID.7/8(222) 13-1/16 (332) | op.ss (137% ID.38 0D 5B(1588)
0.0. 314 (19, os) 0.0.1(25.4) (19.05) o1 | (15.88) (9L52 1D. 172 (12.7)
(0J6) ﬁlj__ﬂ]"zs ) oi—r—+ ©
| |
P (70) ! 3 /8 (80) ' } 4-5/16 (110)' L—’A 5116 (110 ‘ 2-314(70) |
AJR54072906 AJR54072902 AJR72963602
Low-Pressure Vapor Pipe Liquid Pipe High-Pressure Vapor Pipe
1.D. 3/4 (19.05) \D. 12 1.D. 3/4 (19.05) 1D.1(254)
1.D. 1-1/8 (28.58) 1D.758 (22.2) { 0. 518 (15.88) (12£7) 1.D. f/B (15.88) 1.D. 5/8 (15. 88 ID 12 (12.7) 1.D. 1(25.4) 1.D.7/8 (22.5) \.5 3/4 (19.05)
‘@ @
O] o ‘ — 1.D.172 (12.7) 1 \
1. 104 (31.8) '(-1[’9-_3’5‘: s af) 23 1.D. 3/4 (19.05) ;ﬁ-g& h% 8&‘;\ (Bégtl 1.D. 1-1/8 (28.58) \D.78 (2\2 2@ (19.05) Z;S;“
\ (96) % \
‘ [ ]
ARBLBO7121 1413716 (376) o) 145/8 (371) ‘ ® Lot 6] -
15-15/16 (404) | 15-1/2 (394) | |
1D. 1-38 0D.12  1D.3/8 ID. 1 0D.1/2 1D.3/8 OD.12(127)  OD.3/4(1905) OD-3/4(1905) 1D. 172
ID.1-1/8(2858)  (349) OD.1-U4 op,3/4 |D.7/8(222) (12.7) (952) l(eD 35)4 (127)  (952) 1D, 3/8 (9. 52) 1D.5/8 (15.88) | D-5/8(15.88) (12.7)
0D.7/8(222) | 1D.1-1/4 (31.8) (19.05) o rt_‘u::n:u
318) 1D.118 | (3 bﬂ:ﬂ: ® ®
@ ® ® < (2859) F— \—4 L
‘ | | ‘ 2-3/4(70) 2:3/4 (70) 25716 (110)
| | | | | | 45/16 (110) 2314 (70)
4-3/4 (120) 3-9/16 (90) 4-3/4 (120)
AJR54072907 AJR54072903 AJR72963603
Low-Pressure Vapor Pipe Liquid Pipe High-Pressure Vapor Pipe
1D. 1- 3/8 (34.9) D. 1-3/8 (34.9) 1.D. 3/4 (19.05) 1.D. 1/38 (34.9) 1.D. 1-1/4 (31.8)
1.D. 1-5/8 (41.3) 1D. 1-1/2 (38‘1& 1.D. 1-1/8 (28.58) 1.D.5/8 t15-88) 1.D. 3/4 (19.05) 1.D.7/8 (22.2) I.?.CSS (15.88) 1 ID,11/4(318)  1D.11/8 (ziss) 1D.1(254)
\ 1D e B 1.D.5/8 (15.88)|.D. 112 o Iy ,
1D.1-1/2 (38.1) Q.1-38 giéf’ 4-15/16 (125) 1.0.7/8 (22.2) 1D.3/4(1905) | (127) |33/ 1D. 1-1/8 (28.58) 2 1D.1-18 ‘391;”“ D1 a8
.D. 314 (19.05) { o \ (8. 53)\‘ ) (w1
18-9/16 (471) ]-_L; 17-13/16 (453)
ARBLB14521 20-3/8 (517) | 16-3/8 (416) ® 19-5/16 (491) |
1.D. 3/4 (19.05) 1.D. 58 1D.15/8 (41g)D Lo 17-1/2 (444) oD.12 (‘1373)/5(952) 0D.1254) 5 78 22.2)
o0 W’f‘zz 2 E“TS' QR | ey g EC 1D.12(12.7) 0D.3/41p 78 1D. 385 14 e}
‘ @ @@ﬂ D.158(413) 0D.58 { 1.0. 3/8 (9.52) 19.05) (222) 0.0, 1/2 (12.7)(952) (6.35) ; | oTEEE o1
434 (120) 39116 (90) 5-1/8 (130) (158&“::"__1' ® l ® ﬁi:l__Lﬂj( op. izz (4) ’EzDz » ‘( o gg (9. ?s> 1. 5/8 (15.88) (127)
|Du2127 ob. 11/8(2858) 1D. 718 (22.2) ‘ ‘ ‘ ‘ ‘ 1o ] ‘
EI —pas 4-5/16 (110) 3178 80) | 4-5/16 (110) ‘ s
(st FzaEe TIA() AJR54072908 AJR54072904 434120 AJR72963604
Low-Pressure Vapor Pipe Liquid Pipe High-Pressure Vapor Pipe
1.D. 1-3/4 (44.48) 1.D.1(25.4) 1.D. 1-3/8 (34.9) D.1-3/8 (349)
1.D. 2-U8 (53.98) |.D. 1:5/8 (41\'3> l |D.1-1/2 (38.1) |D.1(25.4) 1D.718(222)  1.D.7/8 (222) ¢ I,D), 344 (19.05) | 'O pEheLy 10 112" IR ease
o / @ 1D.112(381) / ® !‘.‘-n' — ®
\ \ ) 1D. 78
1D, 1-3/4/ z.D. 1)-5/8 @38 5-1/4 (134) 1D.1@.4)]1D. 34 1D- 112 (38.) " 1srsg§g§” e22) |eisis
(44.48 413 D.1(254)|1D.
(#449) 718 (22.2)| |(19.05) ?ggg“ 18-0/16 (471) ®
16-9/16 (420) ® 2038 517 T
1.D.1-3/8 19-5/16 (490) 13-5/8 (346) ® 1.0. 304 (19.05) 1D. 58 1D. 158 (41.3)
ARBLB23220 oD, 105 A1D- 112318 op 13410, 2:1/8 (53! ) (24)lD.78 14-15/16 (379) oo WZZ 2 E R T B Nl
351, ; | IDAIBEBSEE | 0 g s | 2D ® @E,,D Ry
[0]6) X2 @@ X2 o\ 1.D. 5/8 (15.88) 1.D. 3/8 (9.52) 4314 (120) ‘ 3916 0) 5-1/8 (130)
T e \ 4 15/16 ooy e 115) 0.D.3/4 (\1‘9.05) 1.D. 12 (12.7) O.D.LllZ 127 l 1D, 1/4 (6.35) 1D.172 127 OD. 1UB(2858) 1D, 718 (22.2)
1D.12(127) 1. 34 19.05) 1D, 55 (1558) o) /xz ot—r" E \PD—_/-E‘,.D .
(19.05)
@ ® ‘ ‘ ‘ oué 2374 (70) 2374 (120) )
85 o =zt 00.78 222 FaE @A) 4-5/16 (110) 4-5/16 (110) o
AJR54072909 AJR54072910 AJR54072908
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MULTI V Water 5 System Installation Manual

CUT SHEETS

Header Kits

+ LG Headers serve as central connections for multiple runout pipe segments

terminating at indoor units.

+ Headers must be used with LG systems and be properly installed following the

instructions in the applicable LG manual. Field-supplied headers are not permitted.
+ Kit components must be kept dry and free of debris before installation.

» All Header Kits include:

- Insulation jacket (one each for vapor and liquid pipes)
- Plugging tubes / Insulation for plugging tubes (see Table 27).

Table 26: Nominal Capacity Range.

muLm v,

WATERS

Model Fitting Capacity Port Capacity
ARBL054 (4 branch) <72,000 connected capacity <54,300 per port
ARBLO057 (7 branch) <75,100 connected capacity <54,300 per port
ARBL1010 (10 branch) <172,200 connected capacity <76,300 per port
ARBL104 (4 branch) <305,200 connected capacity <76,300 per port
ARBL107 (7 branch) <534,000 connected capacity <76,300 per port
ARBL2010 (10 branch) <560,000 connected capacity <76,300 per port

Table 27: Plugging Tubes and Plugging Tube Insulation Amounts.

Plugging Tubes (in OD)
Header Kits Insulation for Plugging Tubes
1/4 112 5/8
ARBLO054 (4 port) — — — —
ARBLO57 (7 port) 2 2 — 4
ARBL1010 (10 port) 2 2 2 6
ARBL104 (4 port) — — — —
ARBL107 (7 port) 2 6
ARBL2010 (10 port) 2 6

Table 28: Insulation Jacket Properties.

Material Polyolefin Foam
UL94 Flame Classification HF-1
Density 1.84 Ibs./ft3
Thermal Conductivity .0208 Btu/h/ft. °F
Thickness 1/2 inch
Table 29: Fitting Properties.
Material Copper
Design Pressure 550 psig
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CUT SHEETS

WATERS . .
Header Kits, continued.
Unit: Inch
Models Vapor pipe Liquid pipe
136 14316
43 |t
4 branch 012 - LA e
™ 1.58 - [ 515015
ARBLOS4 1058 e e e
" VR
0l ‘\\D Y D D3
24 a1
‘ = 1D.12 \‘i’ 1. 14
— 0y o
7 branch i —HN . s
D.58 515016 iD.38 s
ARBLO57 1058 “ 43
11
D. 3{ \LD. 58 1D.12 10.38
1534 1316
s 65116 ]
4 branch R 1 ID. 1/4%L{\
170 1D.38
ARBL104 0§ o T D.38 s | P06
L .
D. 1~1/8/ 1D.1 \LDWE D 1/2/ 10.38
2 214906
‘4—’65/16 10.58 ot n "’i’flb. 10
7 branch wi—H 5 P i
ARBLLOT s H H H D34 PR - 0 /H H H 10,38 I““ 51516
(@l _ 1
7 AN
D16 101 \| D.78 1012 1D.38
278 %3
65116
’4—» 3
10 branch - [ 1o 34 T
™ by WA
ARBLIOL | ws | *H H H H TR . H H H SERIRE
/ \ 1D.38 / '}0‘3/3
DB 7 ioTe 1D.12
2916
24916
7316 L A |
10 branch 1D.12 ” riD.56 .1k ‘ I |_1p. 14
ranc —Fa e . i
ARBL2010 ID.58 H L7 1D.94 e |55 0.3 /’ﬂ H H H /H [
(l 1 | E—— 1
D.38
I‘D.l-l{' / v\\.m-us D34
ID.138 1D.58
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MULTI V Water 5 System Installation Manual

INSTALLATION muLm V.

Placement Considerations SNRNERS

Selecting the Best Location

A DANGER

Avoid exposing the water source unit to oil, steam, combustible gases, acidic solutions or sprays, carbon fiber, sulfur, or other corrosive gases.
These conditions can cause a fire, resulting in bodily injury or death.

Note:
Avoid exposure to electromagnetic waves from EMF radiating machinery such as generators, MRI equipment, or other equipment that emits
electromagnetic energy.

The control system may be affected by electromagnetic energy, which may result in abnormal system operation.

The inverter components in the water source units may generate electromagnetic noise; therefore, ensure the water-source unit is placed at an
acceptable distance from computer, audio, and other sensitive electronic equipment.

Route power wiring and communications cables in separate conduits.

The water source unit must be installed indoors in a mechanical room. The mechanical room must be designed such that equipment vibration
or noise does not affect surrounding rooms, and is properly ventilated or conditioned to maintain an acceptable ambient temperature range
between 32°F and 104°F. The water source unit will reject heat to the mechanical room.

 The water source unit should be strategically located in the building to minimize refrigerant piping materials, labor, and refrigerant. The
refrigerant pipe system must be designed within the piping limitations described in the Multi V Water 5 Engineering Manual.

+ The underlying structure or foundation must be designed per local codes and support the weight of the unit. Units can be stacked above
each other as long as each water source unit is independently supported. Minimum clearances must be maintained either per recom-
mendations shown in Figure 13 through Figure 16 or local codes, whichever is greater. Include enough space in the installation area for
service access (refer to the installation space requirements).

+ The mechanical room floor should be waterproof. Each water source unit requires a condensate drain to be piped to the nearest floor
drain. Periodic flushing of the water heat exchanger is required, and a floor drain installed near the equipment will help facilitate this
maintenance.

 The water-source unit should be installed with a closed-loop water system. If an open-loop system is used, it is required that an inter-
mediate heat exchanger be installed.

+ When piping, towers, or other system components that contain water are exposed to ambient air temperatures below 32°F, an anti-
freeze solution must be used. Frozen water will damage the plate heat exchanger. A typical antifreeze solution consists of a proper
mixture of ethylene glycol, propylene glycol, or methanol mixed with water. The designer should also consider the use of a supplemen-
tal boiler/heater to maintain minimum temperatures.

Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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muLm vV, INSTALLATION

WATERS Transporting/Lifting the Water Source Unit

Transporting / Lifting

« When lifting a unit, use lifting straps placed around the unit as
shown in Figure 12.

+ Always lift a unit using properly sized lifting straps rated to
carry the unit weight. Table 30 lists net and shipping weights
for each single frame model.

¢+ Ensure the straps are long enough to maintain a maximum of a
40° angle as shown at detail A in Figure 12.

Table 30:Multi V Water 5 Net and Shipping

Weights per Frame
: Net | Shipping
Ca(ltpz)a;]c)lty Voltage [ Weight | Weight
(Ibs.) (Ibs.)

208 322 340
208 322 340
10 208 322 340
12 208 322 340
460 328 346
460 328 346
10 460 328 346
12 460 328 346
14 460 348 366
16 460 348 366

® 40°or less
Rope suspension points (4)
© Forklift or pallet jack

Figure 12:Transporting the Water Source Unit.

AWARNING

* Use caution when using forklift to transport an unpackaged unit. Consider the unit’s center of gravity when lifting.
There is risk of the unit falling and causing physical injury or death.

* Use appropriate moving equipment to safely transport each frame. Ensure moving equipment is capable of
supporting the weight of the water source unit frame. Wear protective gloves when handing the moving equipment
and frame. There is risk of physical injury or death.

» Some products include polypropylene bands around the unit for packaging. Do not use polypropylene bands to lift
the unit. There is risk of the unit falling and causing physical injury or death.

* Tear apart and throw away plastic packaging bags so that children can not play with them and risk suffocation and
death.

« Lift the water source unit from the base at specified locations. Support the water source unit at a minimum of six (6)
points to avoid slippage from the rigging apparatus. There is risk of the unit falling and causing physical injury or
death.

+@© Do not drop the unit when carrying it with a forklift. There is risk of physical injury or death.

* Use a minimum of three (3) lifting straps. there is risk of the unit falling and causing physical injury or death.

* Always know where the center of gravity of the water source unit is before lifting. Hoist the unit with the center of
gravity centered among the lifting straps. There is risk of the unit falling and causing physical injury or death.

Note:

* Place a protective cloth or other soft material at the locations where the casing comes in contact with the lifting
straps to prevent damage to painted surfaces.

@ LG Due to our policy of continuous product innovation, some specifications may change without notification. 47
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MULTI V Water 5 System Installation Manual

INSTALLATION

muLm V.

: . : WATER
Water Source Unit Minimum Space Requirements >
Service Area Requirements
Single Frame Installation
Install a single frame system with the service area requirements shown in Figure 13. If local codes
require additional clearance area, comply with local codes.
Note: (7] Service area o
« Job site conditions may < Unit: inch
require routing refrigerant ° 7
piping, condensate pipe, and/ o 1
or electrical wiring under the . = '
unit base. If conditions warrant, Water Source Unit &
consider adding mounting Water pipe
rails under the unit. The unit insta”aﬁ’if,’n [:]
may need to be elevated space &
above the floor to provide the 3
necessary slope for proper
condensate draining on long 3
pipe installations. b
* Consult with LG Electronics, _
U.S.A., Inc. if the available Y ] o | ]
space is less than shown. |' -
« If water piping passes along >l > _
the side of a frame, ensure the 314 80-13/52 4 T H-Beam Support
indicc?teq space is available after <Top View> <Front View>
considering the space taken by
the piping.
Figure 13: Single Frame Installation.
Dual Frame Installation
Install a single frame system with the service area require- ____ , -
ments shown in Figure 14. If local codes require additional ~— 22 Service area Unit:inch -
clearance area, comply with local codes. F ©
Note: ~
« Job site conditions may require routing refrigerant piping, ; : §
condensate pipe, and/or electrical wiring under the unit Water Source Unit Water Source Unit <
base. If conditions warrant, consider adding mounting
rails under the units. The units may need to be elevated
above the floor to provide the necessary slope for proper
condensate draining on long pipe installations. A _ﬁ
« Consult with LG Electronics, U.S.A., Inc. if the available
space is less than shown. / / 3
« If water piping passes along the side of a frame, ensure e:;nce are er|;/|ce are &
the indicated space is available after considering the space (Front) (Front)
taken by the piping.
A4
13-3/4 13-3/4
e 30-13/32 * 30-13/32 )
<Top view>

Figure 14: Dual Frame Installation.
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WATERS

Triple Frame Installation
Install a single frame system with

INSTALLATION

Water Source Unit Minimum Space Requirements

the service area requirements
shown in Figure 15. If local codes
require additional clearance area,
comply with local codes.

Note:
« Job site conditions may require

U ]: Service area Unit: inch
Water Source Unit Water Source Unit Water Source Unit ;

routing refrigerant piping,
condensate pipe, and/or electrical
wiring under the unit base. If
conditions warrant, consider
adding mounting rails under the
units. The units may need to be
elevated above the floor to provide

m/

ervice are
(Front)

/
ervice are

(Front)

/
ervice are

(Front)

23-3/4

the necessary slope for proper
condensate draining on long pipe MEETETE

13-3/4

13-3/4

installations. > < <
« Consult with LG Electronics, S/4 30-13/32 !
U.S.A., Inc. if the available space
is less than shown.
« If water piping passes along
the side of a frame, ensure the
indicated space is available after
considering the space taken by the

piping.

Stacked Frame Installation

Install a single frame system only with the service area requirements
shown in Figure 16. If local codes require additional clearance area,
comply with local codes.

Note:

¢ Dual frame systems cannot be stacked.

« Job site conditions may require routing refrigerant piping, condensate
pipe, and/or electrical wiring under the unit base. If conditions warrant,
consider adding mounting rails under the units. The units may need to
be elevated above the floor to provide the necessary slope for proper
condensate draining on long pipe installations.

* Consult with LG Electronics, U.S.A., Inc. if the available space is less
than shown.

o If water piping passes along the side of a frame, ensure the indicated
space is available after considering the space taken by the piping.

30-13/32
<Top view>

30-13/32 4

Figure 15: Triple Frame Installation.

U ]: Service area

Unit: inch

v

L]

T T T

A

44-3/32

H-Beam Support

1

Space

L]

[

44-3/32

T H-Beam Support

Front View

Figure 16: Stacked Frame Installation.
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General Mounting / Anchoring the Water Source Unit WATERS

General Mounting

Securely attach the water source unit to a concrete pad, base rails, or other mounting platform that is
anchored to the building structure. Avoid placing the unit in a low lying area where water may accumu-
late. Refer to the dimensional drawings for single, dual, and triple frame systems on page 24, page
25, and page 26, and follow the applicable local code for clearance, mounting, anchor, and vibration
attenuation requirements.

AWARNING

» When building a base support for the water source unit, ensure that the floor surface / location has
enough strength to support the weight of the unit, enough space for pipes and wiring, and sufficient
slope for proper drainage between the units, the condensate drain connection, and the floor drain.

* Install the water source unit to a base and in a manner approved by the structural engineer to
minimize damage to the unit in the event of an earthquake. Any deficiency in installation may
cause unit to fall, resulting in physical injury or death.

Anchoring the Water Source Unit

30-1/2 Unit: inch
26-3/32 2-¥/3

L =

4
P
i N

1]
9"'[ |A

Anchor Bolt
Locations (4)

23-5/8
22-23/32

®

EE

|
0
IR
=

o

Anchor Bolt Locations (4)

Figure 17: Anchor Bolt Locations.

Anti-vibration Unit: Inch

+ Securely fasten all four (4) corners to Spring Washer Material

the supporting base. Unit Mounting
Foot Nut Concrete Three Threads

« If not otherwise directed by the structur-
X Base
al engineer or local codes, Use a 7/16 __ ' FourBolts
H-Beam l Required

inch or 1/2 inch diameter J-bolt. Use a
hexagon nut with a spring washer. \ﬁ . t A
¢ Include anti-vibration material chosen
by the acoustics engineer. mt ﬂ
+ Include enough space for refrigerant © o
piping and electrical wiring when install- <
ing through the bottom of the unit.
+ Use an H-beam, concrete support,

or other acceptable support structure
designed by a structural engineer. /

Figure 18: Close up of Anchor Bolts.
Note:
All referenced materials are to be field-supplied. Images are not to scale, are for reference only, and are
not intended to be used for design purposes.

Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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INSTALLATION

WATERS Corner Weights
Figure 19:Corner weights.
Table 31: Corner Weights.

Frie Net [ Corner Weight (Ibs.) Net | Corner Weight (Ibs.) Net [ Corner Weight (Ibs.)
WSU Model (Main) Weight Frame (B) |Weight Frame (C) | Weight

(lbs.) | C1 [C2| C3 | C4 (lbs.) | C1 | C2| C3 | C4 (bs) | C1 | C2 [C3|C4

ARWMO72*AS5 | ARWMO72*AS5 | 322 | 121 | 55 | 106 | 40
ARWMO96*AS5 | ARWMO96*AS5 | 322 | 121 | 55 | 106 | 40
ARWM121*AS5 | ARWM121*AS5 [ 322 | 121 | 55 | 106 | 40
ARWM144*AS5 | ARWM144*AS5 | 322 | 121 | 55 | 106 | 40
ARWM168DAS5 | ARWM168DAS5| 348 | 131 | 60 | 114 | 43
ARWM192DAS5 | ARWM192DAS5| 348 | 131 | 60 | 114 | 43
ARWM191DAS5 [ ARWMO96DASS | 322 | 121 | 55 | 106 | 40 |[ARWMO96DAS5| 322 | 121 | 55 | 106 | 40
ARWM192BAS5 | ARWM9BBASS | 322 | 121 | 55 | 106 | 40 | ARWM96BASS| 322 [ 121 | 55 | 106 | 40
ARWM168BAS5 | ARWMO96*ASS [ 322 | 121 | 55 | 106 | 40 |ARWMO72*AS5[ 322 | 121 | 55 | 106 | 40
ARWM216*AS5 | ARWM121*AS5 | 322 | 121 | 55 | 106 | 40 [ARWMO096*AS5| 322 | 121 | 55 | 106 | 40
ARWM240*AS5 | ARWM121*AS5 | 322 | 121 | 55 | 106 | 40 |ARWM121*AS5[ 322 | 121 | 55 | 106 | 40
ARUM264*AS5 | ARWM144*AS5 [ 322 | 121 | 55 | 106 | 40 |ARWM121*AS5| 322 | 121 [ 55 | 106 | 40
ARWM288*AS5 | ARWM144*AS5 | 322 | 121 | 55 | 106 | 40 [ARWM144*AS5| 322 | 121 | 55 | 106 | 40
ARWM360DAS5 | ARWM192DAS5| 348 | 131 | 60 | 114 | 43 |ARWM168DAS5| 348 | 131 | 60 | 114 | 43
ARWM360BAS5 [ ARWM121BAS5| 322 | 121 | 55 | 106 | 40 [ARWM121BAS5| 322 | 121 [ 55 [ 106 | 40 | ARWM121BAS5 | 322 [ 121 | 55 |[106| 40
ARWMA432*AS5 | ARWM144*AS5 | 322 | 121 | 55 | 106 | 40 |ARWM144*AS5[ 322 | 121 | 55 | 106 | 40 | ARWM144*AS5 [ 322 | 121 | 55 | 106 | 40
ARWMB504DAS5 | ARWM192DAS5 | 348 | 131 | 60 | 114 | 43 |ARWM168DAS5| 348 | 131 [ 60 | 114 | 43 | ARWM144DAS5 | 322 | 121 | 55 | 106 40
ARWM576DAS5 | ARWM192DAS5 | 348 | 131 | 60 | 114 | 43 |ARWM192DAS5| 348 | 131 [ 60 | 114 | 43 | ARWM192DAS5 | 348 | 131 | 60 | 114 43
@ LG Due to our policy of continuous product innovation, some specifications may change without notification. 51
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INSTALLATION

Heat Recovery Units Installation Requirements

Note:

Heat recovery units are used with ARWM-series heat recovery systems only.

Select a heat recovery unit installation space that meets the following conditions:

Install the heat recovery unit indoors in a level and upright position.

Ensure there is enough space in the installation area for service access.
Refrigerant pipes must not exceed lengths specified by LG Electronics, U.S.A., Inc.
Q Do not install the heat recovery unit in a location where it would be subjected to strong radiated heat from any heat source.
Avoid an installation environment where oil splattering, vapor spray, or high-frequency electric noise could occur.
Install the heat recovery unit in a location where any sound it may generate will not disturb occupants in the surrounding rooms.

muLm V.

Install the refrigerant piping and electrical wiring system in an easily accessible location.
Condensate drain piping is not required.

Figure 20: 2, 3, and 4 Port Heat Recovery Unit Minimum Service Clearances.

WATERS
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Unit: Inch / / 7
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11-13/16 | | 11-13/16
—r— Service Space Service Space
N | /
W 2077,
v 24 Service Space
DN - -
- . : - @ e
I h < - I\ o
" . ~ (= . — @
- ~ Access Panel e A2 /
DI (Service Space) 113116 * * 510
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Service Space Service Space
4-15/16
5.15/16 1918 51516 — D® .
. / : 2 ® X
- . E—— ©
§ 10 / S /.— .
—0—] sgegeggg : < ® 3508 15-5/16 6-15/16 =
Table 32: 2, 3, and 4 Port Heat Recovery Unit Components.
Connection Size (in.) / Type
No. mponent Nam
° Component Name PRHR023A PRHRO33A PRHRO43A
1 Low Pressure Vapor Pipe Connection Port 7/8 Braze 1-1/8 Braze 1-1/8 Braze
2 High Pressure Vapor Pipe Connection Port 3/4 Braze 7/8 Braze 7/8 Braze
3 Liquid Pipe Connection Port 3/8 Braze 1/2 Braze 5/8 Braze
4 Indoor Unit Vapor Pipe Connection Port 5/8 Braze 5/8 Braze 5/8 Braze
5 Indoor Unit Liquid Pipe Connection Port 3/8 Braze 3/8 Braze 3/8 Braze
6 Control Box - - -
7 Metal Hanger Bracket (Field-Supplied Suspension Bolt) 5/16 or 7/16 5/16 or 7/16 5/16 or 7/16

52

Due to our policy of continuous product innovation, some specifications may change without notification.
©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. All rights reserved. “LG" is a registered trademark of LG Corp.

@ LG



muLm vV,

WATERS

INSTALLATION

Heat Recovery Units Installation Requirements

Figure 21: 6 and 8 Port Heat Recovery Unit Minimum Service Clearances.
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Table 33: 6 and 8 Port Heat Recovery Unit Components.
Connection Size (in.) / Type
No. Component Name PRHROG3A PRHRO83A
1 Low Pressure Vapor Pipe Connection Port 1-1/8 Braze 1-1/8 Braze
2 High Pressure Vapor Pipe Connection Port 7/8 Braze 7/8 Braze
3 Liquid Pipe Connection Port 5/8 Braze 5/8 Braze
4 Indoor Unit Vapor Pipe Connection Port 5/8 Braze 5/8 Braze
5 Indoor Unit Liquid Pipe Connection Port 3/8 Braze 3/8 Braze
6 Control Box - -
7 Metal Hanger Bracket (Field-Supplied Suspension Bolt) 5/16 or 7/16 5/16 or 7/16

Start IDU connections with port 1 and do not skip ports. The 3A heat recovery units are numbered from right to left (No. 1 port on right side).
The maximum capacity of each HRU port is 60 kBtu/h. If an indoor unit exceeds this capacity, two adjacent HRU ports must be connected
together with a Y-branch (ARBLB03321) to provide the required capacity.

Due to our policy of continuous product innovation, some specifications may change without notification.
©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. All rights reserved. “LG" is a registered trademark of LG Corp.
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INSTALLATION muLm V.

Heat Recovery Units Installation Requirements

8.
9.
10.
11.
12.
13.

54

WATERS

Figure 22: Heat Recovery Unit Models.

PRHRO023A PRHRO33A PRHRO043A
Two Ports Three Ports Four Ports

PRHRO63A PRHRO083A
Six Ports Eight Ports

Each heat recovery unit has a capacity up to 230,000 Btu/h.
Heat recovery units connected in series have a total capacity up to 230,000 Btu/h per series string. Series string is defined as heat
recovery units piped in series.
Elevation difference between heat recovery units connected in series is permitted, but must not exceed 16 feet.
Each port on the heat recovery unit has a capacity up to 60,000 Btu/h.
Each port can be connected to a maximum of eight (8) indoor units. When multiple indoor units are connected to one port, all indoor units
on that port must operate in the same mode (cooling or heating).
If an indoor unit larger than 60,000 Btu/h is to be used, two (2) ports must be twinned using a reverse Y-branch.
Connect largest indoor unit to the first port(s) of the heat recovery unit. Start indoor unit connections from the first port and do not skip
ports. The 3A heat recovery units are numbered from right to left (No. 1 port on right side).
Elevation difference between the heat recovery unit and the indoor unit(s) must not exceed 49 feet.
All IDUs should start from the first port.
Do not skip ports.
6 and 8 ton IDUs should be connected to ports 1 and 2.
You can not twin ports 4 and 5.
For HRUs in series, 6 and 8 ton IDUs should be connected to the first HRU in series. Additional 6 and 8 ton units can then be connected
to other HRUs in series.

Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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REFRIGERANT PIPING INSTALLATION
LG Air Conditioner Technical Solution (LATS) Software

muiLm v,

WATERS

LG Air Conditioner Technical Solution (LATS) Software

A properly designed and installed refrigerant piping system is critical to the optimal performance of LG air-conditioning systems. To assist
engineers, LG offers, free of charge, LG Air Conditioner Technical Solution (LATS) software—a total design solution for LG air conditioning
systems.

Note:

To reduce the risk of designing an improper applied system or one that will not operate correctly, LG requires that LATS software be used on all
projects.

Formats

LATS is available to LG customers in two user interfaces: LATS HVAC and LATS REVIT. Both LATS formats are available through www.
myLGHVAC.com, or contact an LG Sales Representative.

LATS HVAC is a Windows®-based application that aids engineers in designing LG Variable Refrigerant Flow (VRF), Multi F / Multi F MAX,
Single-Zone, and Energy Recovery Ventilator (ERV) systems.

*Windows® is a registered mark of Microsoft® Corporation. Figure 23:LATS Example.

] ARUMZAIDTES 245 02 rEnum) 254 30 16
Agatonal Retrigerant | 17 75 26 (Precharged Retigerant | 3750 iy —( O Wi - O %) kB

LATS Revit integrates the LG LATS program with Revit® software**. It
permits engineers to layout and validate Multi V VRF systems directly
into Revit drawings.

&ru?au
%)~ ( 0 %)fiun

FC-02.03A
0%)1—( O %) eiuh [ 0%) it

%= (@ W) RN [ O %) BB

**Revit® is a registered mark of Autodesk, Inc.
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Features

All LG product design criteria have been loaded into the program, mak-
ing LATS simple to use: double click or drag and drop the component

choices. Build systems in Tree Mode where the refrigerant system can
be viewed. Switch to a Schematic diagram to see the electrical and communications wiring.

LATS software permits the user to input region data, indoor and outdoor design temperatures, modify humidity default values, zoning, specify
type and size of outdoor units and indoor units, and input air flow and external static pressure (ESP) for ducted indoor units.

J9[1::_-:4:”\
b 0%/~ 0 %) HBIM — | O %) Eah

The program can also:

* Import building loads from a separate Excel file. * Adjust overall piping system length when elbows are added.
* Present options for outdoor unit auto selection. + Check for component piping limitations and flag if any param-

Automatically calculate component capacity based on design
conditions for the chosen region.

Verify if the height differences between the various system
components are within system limits.

Provide the correct size of each refrigerant piping segment and
LG Y-Branches and Headers.

Due to our policy of continuous product innovation, some specifications may change without notification.
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eters are broken.

Factor operation and capacity for defrost operation.

Calculate refrigerant charge, noting any additional trim charge.
Suggest accessories for indoor units and outdoor units.

Run system simulation.
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REFRIGERANT PIPING INSTALLATION muimn V.

LG Air Conditioner Technical Solution (LATS) Software WATERS

LATS Generates a Complete Project Report

LATS software also generates a report containing project design parameters, cooling and heating design data, system component perfor-
mance, and capacity data. The report includes system combination ratio and refrigerant charge calculations; and provides detailed bill of
material, including outdoor units, indoor units, control devices, accessories, refrigerant pipe sizes segregated by building, by system, by pipe
size, and by pipe segments. LATS can generate an Excel GERP report that can imported into the LG SOPS pricing and ordering system.

Proper Design to Install Procedure Figure 24:Example of a LATS Tree Diagram.
LG encourages a two report design-to-install-procedure. After the de- ... ect xame : exampte LaTs

sign engineer determines building / zone loads and other details, the ~ ®=temteme &=tem?

engineer opens the LATS program and inputs the project’s informa- : i”‘” oaigm)

tion. When the design is complete, the “Auto Piping” and “System A

Check” functions must be used to verify piping sizes, limitations, and
if any design errors are present. If errors are found, engineers must

2 TIBA+1E
12001

ARBLB03321
PRHRO42A

1258

adjust the design, and run Auto Piping and System Check again. e aerses @y popommonmonr
When the design passes the checks, then the engineer prints out ARNUOT3SER2 @ Fioor0 1Room00a
H . . . . 300 ft (7.5015.30 kBtu/h) (107 %)/ 5.00 {106 %) kBtwh
a project “Shop Drawing” (LATS Tree Diagram) and provides it to e P @y oot tmoomona
the installing contractor. The contractor must follow the LATS Tree | e g aRNUOS3TRCD @y Toertmoomony
. - L. . . (5.50/3.90 kBiu/h)
Diagram when building the piping system, but oftentimes the design ] PRIR042A
changes on the building site: v BT AR 05 %) 6
(ARBLN03321)
. . 1412 ARNUO093VEA2 P Floor002/Room002
+ Architect has changed location and/or purpose of room(s). oo B e o memogy
. . . 1001 = uny 7.00 (107 %) /5.00 (108 %) kBtuh
+ Outdoor unit cannot be placed where originally intended. pr—r— — (707540 ki) (107 515,00 (108%)
« Structural elements prevent routing the piping as planned. Tt 00 aramonn

+ Air conditioning system conflicts with other building systems
(plumbing, gas lines, etc.).

The contractor must mark any deviation from the design on the Shop Drawing, including as-built straight lines and elbows. This “Mark Up”
drawing must be returned to the design engineer or Rep, who must input contractor changes into the LATS file. (Copy the original LATS soft-
ware file, save and rename as a separate file, and modify all piping lengths by double-clicking on each length and editing information.) Like
the shop drawing, the Auto Piping and System Check must also be run on this new “As Built” drawing. The design engineer or Rep must then
provide the final As Built file to the contractor. The Mark Up version must be compared to the As Built version for:

« Differences in pipe diameter(s). If incorrect diameters have been installed, the piping must be changed out. If pipe diameters have
changed, check to see if Y-Branches will also need to be changed.

+ Changes to outdoor unit and indoor unit capacities. Capacities changes will impact line length changes.

+ Additional refrigerant charge quantity (“Trim Charge”). Trim charge will change if piping lengths and diameters change. The As Built ver-
sion must reflect installed piping lengths to ensure correct trim charge.

All documents submitted by the contractor, as well as the Shop Drawing and the As Built Drawing files must be provided for startup purposes.
Model and serial numbers for all system components must also be submitted. If the steps previously detailed are not followed, and all docu-
ments are not provided to the startup agent, the project runs the risk of not being commissioned and any warranty LG offers on the equip-
ment not being activated.

Note:

Any field changes, such as re-routing, shortening or lengthening a pipe segment, adding or eliminating elbows and/or fittings, re-
sizing, adding, or eliminating indoor units, changing the mounting height, or moving the location of a device or fitting during installa-
tion must be done with caution and ALWAYS VERIFIED in LATS SOFTWARE BEFORE supplies are purchased or installed. Doing so will
lead to a more profitable installation, reduce the potential for rework, and will reduce the potential for multiple visits to the job site to
complete the system startup.

Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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REFRIGERANT PIPING INSTALLATION

Device Connection Limitations

The minimum number of connected and operating indoor units in a Multi V Water Source system is one, taking into consideration the
minimum combination ratio. The maximum number of indoor units in a system varies according to model:

Indoor Units

Heat Pump / Heat Recovery Models Noml(rllaziluﬁgolmg Max. Qly Sum of Indoor Unit Nominal Cooling Capacities (Btu/h)

Min. Capacity (Btu/h) (50%)* | Max. Capacity (Btu/h) (130%)?
ARWMO072BAS5 / ARWM072DAS5 72,000/ 72,000 13/13 36,000/ 36,000 93,600/ 93,600
ARWMO096BAS5 / ARWMO096DAS5 96,000/ 96,000 16/16 48,000/ 48,000 124,800 / 124,800
ARWM121BAS5 / ARWM121DAS5 119,700/ 119,700 20/20 60,000/ 60,000 156,000 / 156,000
ARWM144BAS5 | ARWM144DAS5 | 144,000/ 144,000 23/23 72,000/ 72,000 187,200/ 187,200
ARWM168BAS5 / ARWM168DAS5 168,000 / 168,000 29/29 84,000/ 84,000 218,400/ 218,400
ARWM191DAS5 192,000 32 96,000 249,600
ARWM192BAS5 / ARWM192DAS5 | 192,000/ 192,000 32132 96,000/ 96,000 249,600 / 249,600
ARWM216BAS5 / ARWM216DAS5 216,000/ 216,000 35/35 108,000 / 108,000 280,800 / 280,000
ARWM240BAS5 / ARWM240DAS5 | 239,400/ 239,400 39/39 120,000 /120,000 312,000 /312,000
ARWM264BAS5 / ARWM264DAS5 264,000/ 264,000 42142 132,000/ 132,000 343,200/ 343,200
ARWM288BAS5 / ARWM288DAS5 287,700 / 287,700 45/45 144,000 / 144,000 374,400 / 374,400
ARWM360BAS5 / ARWM360DAS5 | 360,000/ 360,000 58/58 180,000/ 180,000 468,000 / 468,000
ARWM432BAS5 / ARWM432DAS5 | 430,500/ 430,500 64/64 216,000/ 216,000 561,600/ 561,600
ARWM504DAS5 504,000 64 252,000 655,200
ARWM576DAS5 571,200 64 288,000 748,800

150% = Minimum Combination Ratio.
2130% = Maximum Combination Ratio.

Due to our policy of continuous product innovation, some specifications may change without notification.
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WATERS

One of the most critical elements of a Multi V Water Source Unit system is the refrigerant piping. Table 34 lists refrigerant pipe length limits
that must be followed in system design and installation:

Table 34: Multi V Water Source Unit Liquid Refrigerant Pipe Design Limitations.

Pipe Length

Longest total equivalent piping length

1640 feet

Longest distance from water source unit to indoor unit

656 feet (Actual); 738 feet (Equivalent)

Distance between fittings and indoor units

220 inches

(ELF = Equivalent | Distance between fittings and Y-branches 220 inches
Length of pipe in | Distance between two Y-branches >20 inches
Feet) Distance between Header and indoor units =20 inches
Minimum distance between indoor unit to any Y-branch 3 feet from indoor unit to Y-branch
Maximum distance between first Y-branch to farthest indoor unit < 131 feet; (295 ft conditional applications)
Water-source unit above or below indoor unit < 164 feet
Between any two indoor units (ARWM Series only) < 131 feet
Elevation Between indoor units connected to a heat recovery unit (ARWM Series only) | <49 feet
I_(imlitgtlﬁ)vneglgpe Between heat recovery units (ARWM Series only) < 98 feet
Measured in Between indoor units connected to same or series-connected heat < 49 feet
Actual Feet) recovery units (ARWM Series only)
Between two indoor units connected to separate Y-branch connected heat <131 feet

recovery units (ARWM Series only)

Table 35: Equivalent Piping Length in Feet for Typical Refrigeration Elbows, Y-Branches, Headers, and Heat Recovery Units.

Component Elbow Size (Inches)
U4 | 38 | 12 |58 | 34| 78| 1 |18 | 1-1/4 | 1-3/8 | 1-1/2 | 1-5/8 | 1-3/4 | 2-1/8
Elbow (ft.) 05106 |07 |08|12]13]15 1.6 1.8 2.0 2.1 2.3 2.5 2.8
Y-branch (ft.)* 1.6
Header (ft.) 3.3
Heat Recovery Unit (ft) (ARWM Series only) 8.2

IKit for ARWM Heat Pump systems contains two Y-branches: one for liquid and one for vapor; Kit for ARWM Heat Recovery systems contains
three Y-branches: one for liquid, one for low-pressure vapor, one for high-pressure vapor.
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WSU Capacity Correction Factors
Note:

The LATS software program calculates these correction factors. Use this procedure only when performing manual calculations.

The nominal heating and/or cooling capacities of WSU(s) can be reduced by the design of the refrigerant piping system. Parameters that can
reduce nominal capacity are the following:

+ Length of the liquid refrigerant pipe run to the farthest IDU (vapor pipes do not affect this calculation)

+ Number and type of components in this liquid pipe run (elbows, Y-branches, etc.)
+ Distance above or below the WSU(s) of the farthest IDU

To determine WSU capacity in your system design, multiply the WSU cooling and heating nominal capacities by the correction factors
calculated in this procedure. The correction factor could be 1.0, resulting in no capacity loss, or could be less than 1.0, resulting in a certain
amount of capacity loss. If the cooling or heating correction factor causes reduced capacity, the system designer must determine if the
reduced capacity is acceptable or if redesign is required.

Two parameters determine WSU cooling and heating correction factors:

1. Height in feet above (HU) or below (HL) the

WSU of the IDU farthest away Figure 25: Equivalent Pipe Length Measurements Example.

from the WSU. Follow the pro- Measurements for Single WSU Systems
cedure in the “HU/HL Measure-  Single Frame WSU

ment” on page 59 to find this Measurement Equivalent pipe First Y-Branch
parameter. Reference Point . length (ELM) = 230 ft .

2. Total equivalent length (TEL) in \ T = ———— >
feet of the liquid refrigerant pipe L‘ ’ T—— T
between the WSU and the IDU A """
farthest away from the WSU. : —
Equivalent length considers the : Indoor
effect of pressure drop due to E : Equivalent unit
components such as elbows = PR : pipe length
and Y-branches. Equivalent feet > H . ! (ELB) = 131ft Farthest
will be a larger number than the AT Water Source Unit : Indoor unit
measured physical distance in T: & (Single Frame System) ;
feet. Follow the procedure in the :

"Liquid Pipe Totgl Equwa}lent Y Height of Farthest IDU :
Length Calculation" sectionto === --emeetoiooooos P kb ek
find this parameter. (Farthest IDU is below WSU in this Example)

3. After determining the HU/HL
and TEL parameters, follow the

procedure in the "WSU Cooling/ Measurement Adjustment for Multi-WSU Systems
For multi-frame

Heating Capacity Correction : — systems, begin :
Factor Calculation” section ' : ELM and HUHL Not to Scale

t
t
t

refrigerant pipe design and WSU/ here
IDU locations will reduce WSU
capacity.

to determine if the proposed lmeasurements

HU/HL Measurement

Follow this procedure to determine the value of HU (farthest IDU above WSU) or HL (farthest IDU below WSU). Refer to the figure above .

1. Based on your system's refrigerant pipe design, determine which IDU is the farthest from the WSU.

2. Determine the vertical distance in feet between the WSU and the farthest IDU. For a single WSU system, measure from the WSU liquid pipe
connection. For a dual or triple WSU system, measure from the end of the last multi-frame connector. At the IDU end, measure to the IDU's
liquid pipe connection.

3. Record the vertical distance measurement in feet, and note if the IDU is above the WSU (HU) or below the WSU (HL).

4. Proceed to the total equivalent pipe length calculation.

@ LG Due to our policy of continuous product innovation, some specifications may change without notification. 59
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Liquid Pipe Total Equivalent Length Calculation

A Multi V system may have many liquid refrigerant pipe runs, each composed of multiple segments, elbows, and other components, but the
single pipe run that determines TEL is the run from the WSU(s) through the first Y-branch, to the farthest IDU. The TEL of this pipe run is its
physical length plus an amount of "length" added to represent the effect of pressure drop due to elbows, Y-branches, headers, and other pipe
system components.

Use this formula to calculate TEL:
TEL = (ELM x CF) + ELB, where:

TEL = total equivalent length of the liquid refrigerant pipe

ELM = equivalent length of the liquid refrigerant pipe to end of first Y-branch

CF = pipe length correction factor

ELB = equivalent length of the liquid refrigerant pipe from end of first Y-branch to farthest IDU

The ELM and ELB parameters will vary according to the system design. CF is a constant and is listed in the table on the next page. Deter-
mine ELM and ELB and then use the TEL formula to calculate total equivalent length.

Follow these steps to calculate ELM. Refer to the “Equivalent Pipe Length Measurements Example” Figure 25.

1. Determine the beginning measurement reference point at the WSU end of the liquid refrigerant pipe.

+ For a single WSU system, begin the measurement at the WSU's liquid refrigerant pipe connection (smallest diameter pipe, closest to
top of unit).

« Foradual or triple WSU system, begin the measurement at the end of the last multi-frame connector.

2. Locate the first Y-branch in the liquid pipe.

3. Measure the length in feet of this liquid pipe run. Measure along the length of the pipe, following any changes in direction. Record this
value.

4. Count the number of elbow connectors in the pipe measured in step 3. Determine the outside diameter (OD) of the elbow connectors. All
elbows in this segment should have the same OD.

5. Refer to the table below and find the equivalent length for this size of elbow connector. Multiply the number of elbows by the equivalent
length in feet. Record this value.

6. Add the physical measurement found in step 3, the elbow connector value found in step 5, and 1.6 ft. for the first Y-branch. The result is
the equivalent length in feet of this section of pipe, and is the ELM parameter of the total equivalent length equation.

Follow these steps to calculate ELB. Refer to the “Equivalent Pipe Length Measurements Example” Figure 25.

1. Measure the distance in feet from the end of the first liquid pipe Y-branch to the liquid pipe connection of the farthest IDU. Measure along the length
of the pipe, following any changes in direction. Record this value.

2. Count the number of elbow connectors in the liquid pipe run measured in step 1. If there is more than one size of elbow connector, count
the number of each size. Determine the outside diameter (OD) of each size of elbow connector.

3. Refer to the table below and find the equivalent length for each size of elbow connector. Multiply the number of each size of elbow by its
equivalent length. Add these equivalent length values to determine a total equivalent length for elbow connectors. Record this value.

4. Count the number of Y-branches in the liquid pipe run measured in step 1. Multiply the number of Y-branches by 1.6 to determine their
equivalent length in feet. Record this value. If there are no Y-branches, the value is zero.

Table 36: Equivalent Piping Length for Elbow Pipe Connectors.

Equivalent Lengths of Elbow Pipe Connectors
Elbow Size, inches OD 14 | 3/8 | 1/2 | 518 | 34 | 7/8 1 |1-1/8|1-1/4|1-3/8 | 1-1/2 | 1-5/8 | 1-3/4 | 2-1/8
(90° or 45°) [ EquivalentLength (ft.) | 05 | 06 [ 07 08 [ 12 [ 13 | 15 [ 16 | 18 [ 20 ] 21 ] 23 [ 25 | 28
Y-branch (ft.) 1.6
Header (ft.) 3.3
Heat Recovery Unit (ft.) . 8.2
(For ARWB Heat Recovery Units only)

Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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Steps to calculate ELB, continued.
5. Count the number of headers in the liquid pipe run measured in step 1. Multiply the number of headers by 3.3 to determine their equivalent
length in feet. Record this value. If there are no headers, the value is zero.

6. Count the number of heat recovery units in the liquid pipe run measured in step 1. Multiply the number of heat recovery units by 8.2 to
determine their equivalent length in feet. Record this value. If there are no heat recovery units, the value is zero.

7. Add the physical measurement found in step 1, the elbow connector value found in step 3, the Y-branch value found in step 4, the header
value found in step 5 and the heat recovery unit value found in step 6. The result is the equivalent length in feet of this liquid pipe run, and is
the ELB parameter of the total equivalent length equation.

Follow these steps to calculate TEL.
1. Multiply ELM by in feet to ELB in feet. This value is the equivalent length in feet of this section of refrigerant pipe.
2. Refer to the table below to find the equivalent length correction factor (CF) for cooling or heading mode.
3. Use the equation below with the HU/HL, ELB, and CF parameters to calculate total equivalent pipe length. Record this value.

Total Equivalent Length (TEL) in feet = [(ELM in feet) x (CF from Table below)] + (ELB in feet)
Table 37: Equivalent Pipe Length Correction Factors.

If Equivalent Pipe Length (ELM + ELB) is:

Less than 295 ft, 295 ft or More
Correction Factor (CF) is: Correction Factor (CF) is:
1.0 for Cooling 0.5 for Cooling
1.0 for Heating 0.2 for Heating

WSU Cooling/Heating Capacity Correction Factor Calculation

Follow this procedure to determine the system's WSU corrected capacity. You must have the results of the HU/HL Measurement procedure
and the Total Equivalent Pipe Length Calculation procedure to accurately calculate the correction factors. If the cooling or heating correction
factor causes reduced capacity, the system designer must determine if the reduced capacity is acceptable or if redesign is required.

1. Locate the recorded results of the HU/HL Measurement and the Total Equivalent Pipe Length Calculation.

Refer to the Cooling Capacity Correction Factors table. Refer to the HU or HL section of the table, as appropriate for your system.
Use the HU/HL measurement and the calculated TEL length to find the cooling correction factor. Record this value.

Multiply the nominal WSU cooling capacity by the correction factor found in step 3 to determine the corrected cooling capacity.
Refer to the Heating Capacity Correction Factors table. Refer to the HU or HL section of the table, as appropriate for your system.
Use the HU/HL measurement and the calculated TEL length to find the heating correction factor. Record this value.

Multiply the nominal WSU cooling capacity by the correction factor found in step 6 to determine the corrected heating capacity.

If either the cooling or heating corrected capacity is less than the nominal capacity, determine if the corrected capacity is acceptable or
if system parameters must change to achieve an acceptable corrected capacity.

@ N LN

WSU Cooling/Heating Capacity Correction Factor Calculation Examples

Examples below use the data in the “Equivalent Pipe Length Measurements” fFigure 25to determine cooling and heating capacity correction
factors.

In Figure 25, ELM =230 ft; ELB=131ft; HL=33ft
* For the cooling calculation:
TEL = (230 ft x 0.5) + 131 ft

TEL = 246 ft.
Cooling capacity correction factor when TEL is 246 ft and HL is 33 ft is approximately 0.88

Multiplying the WSU nominal cooling capacity by 0.88 gives the corrected cooling capacity
* For the heating calculation,

TEL = (230 ft x 0.2) + 131 ft
TEL = 177 ft.
Heating capacity correction factor when TEL is 177 ft and HL is 33 ft is approximately 1.0

Multiplying the WSU nominal heating capacity by 1.0 gives the corrected heating capacity
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Cooling and Heating Correction Factor Tables

These tables show the change in capacity of a standard indoor unit system at maximum load under standard conditions. If pipe insulation is
insufficient, heat loss will become larger and capacity will decrease.

Note:

muLm vV,

WATERS

The LATS software program calculates these correction factors. To reduce the risk of designing an improper applied system or one that will not
operate correctly, designers MUST use LATS when designing LG VRF systems.

Table 38: WSU Capacity Cooling Correction Factors.

_Elevation Total Equivalent Length (TEL)in Feet
Diterence M) 25 [ as [ 66 [ 98 [ 151 [ 164] 197 [230] 263 ] 295 528 [ 361 [ 394
(HU) Correction Factor
0 10(110]10f{10)10]10] 1.0]0.98{0.96/0.95{0.86|0.85]0.84
25 10(110]10f{10)10]10] 1.0]0.98{0.96/0.95{0.86|0.85]0.84
88 - |10]10f{10]10]10]10]0.98{0.96/0.95/0.86/0.85]0.84
66 - - ]110]10]10]10]10{0.98]0.96]0.95[0.86]0.84]0.83
98 -1 -]1-110]10]10]1.0{0.98{0.96]0.95]0.85]0.84]0.83
131 - | -1 -1-110]10]10/0.98{0.96]0.95]0.85]0.84]0.83
164 - | -1 -1-1-110]10/0.98/0.96]0.95]0.85]0.84]0.83
_Elevation Total Equivalent Length (TEL) in Feet
Diference (1) 25 [ 33 66 [ 98 [ 151]164] 197 [ 230] 263 ] 295] 328 361 [ 304
(HL) Correction Factor
0 10(110]10f{10)10]10] 1.0]0.98{0.96/0.95{0.86|0.85]0.84
25 10(110]10f{10)10]10] 1.0]0.98{0.96/0.95{0.86|0.85]0.84
33 - |10]10f{10]10]10]10]0.98{0.96/0.95/0.86/0.85]0.84
66 - - ]110]10]10]10]10(0.98]0.96)0.95[0.86]0.85]0.84
98 -1 -] -110]10]10]1.0/0.98{0.96]0.95]0.86]0.85]0.84
131 -1 -]1-1]1-110]10]10/0.98[0.96]0.95]0.86/0.85]0.84
164 - | -] -1-1-1]10]10]0.98(0.96/0.95]/0.86(0.85]0.84
Table 39: WSU Capacity Heating Correction Factors.
_Elevation Total Equivalent Length (TEL)in Feet
Diterence &) ["25 [ '3 [ o6 [ 98 [131[164] 197 [ 280 263 [ 295
(HU) Correction Factor
0 1.0]10)10)10 (10|10 10]0.98]0.96]0.95
25 1.0]10)10)10 10|10 101]0.98]0.96])0.95
33 - |10]10f{10]10]10f10]0.98{0.96/0.95
66 - | - |]10[{10]10]10f10]0.98{0.96]0.95
98 - | -] - [10]10]10/10]0.98{0.96]0.95
131 - | -] -] -110]10/10]0.98{0.96]0.95
164 - - - - — |1 1.0] 1.0 {0.98]0.96]0.95
_Elevation Total Equivalent Length (TEL)in Feet
Diterence () 725 [ a3 [ 66 | 98 | 131]164] 197 [230] 263] 295
(HL) Correction Factor
0 1.0]10)10)10 10|10 10]0.98]0.96]0.95
25 1.0]10)10)10 (10|10 10]0.98]0.96]0.95
33 - |10]10f{10]10]10/10]0.98{0.96/0.95
66 - | - |]10[{10]10]10/10]0.98{0.96]0.95
98 - | -] -[110]10]10/10]0.98{0.96/0.95
131 - - - - |10]10f1.0]0.98]0.960.95
164 -1 -1 -1-1-110]1010.98]0.96]0.95
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Field-Supplied Copper Tubing

Type ACR copper is the only approved refrigerant pipe material for use with LG Multi V. commercial air conditioning products. ACR rated tub-
ing is the only type that ships with yellow caps. Approved tubing for use with Multi V products will be marked “R410 RATED” along the length
of the tube.

+ Drawn temper (rigid) ACR copper tubing is available in sizes 3/8 through 2-1/8 inches (ASTM B 280, clean, dry, and capped).

+ Annealed temper (soft) ACR copper tubing is available in sizes 1/4 through 2-1/8 inches (ASTM B 280, clean, dry, and capped).
Tube wall thickness should meet local code requirements and be approved for a maximum operating pressure of 551 psi. When bending
tubing, try to keep the number of bends to a minimum, and use the largest radii possible to reduce the equivalent length of installed pipe;
also, bending radii greater than ten (10) pipe diameters can minimize pressure drop. Be sure no traps or sags are present when rolling out
soft copper tubing coils.

Note:
» Commercially available piping often contains dust and other materials. Always blow piping clean with a dry inert gas.
* Prevent dust, water or other contaminants from entering the piping during installation.

Table 40: ACR Copper Tubing Material.

Type Seamless Phosphorous Deoxidized

Class UNS C12200 DHP

Straight Lengths H58 Temper

Coils 060 Temper

Table 41: Piping Tube Thicknesses.
0D (in) 1/4 3/8 12 5/8 3/4 718 1-1/8 1-3/8
Material Rigid or Soft ACR rated for R410A Rigid or Solid ACR rated for R410A
Min. Bend
Radius (in) 563 9375 15 2.25 3.0 3.0 35 4.0
Min. Wall
Thickness (in) .03 .03 .035 .040 .042 .045 .050 .050
Table 42:ACR Copper Tubing Dimensions and Physical Characteristics'*

i i , Drawn Temper Annealed Temper
N?g:]r:gildli)|.pe Agfgﬁ'e?e“rtz'ﬁ)e Nominal Wall T Ib/[f)t Cubic ft per Nominal Wall e |b/ﬁp Cubic ft per
Diameter (in) Thickness (in) eight (Ib/ft) Linear ft Thickness (in) eight (Io/f Linear ft

1/4 0.250 - - - 0.030 0.081 .00020

3/8 0.375 0.030 0.126 .00054 0.032 0.134 .00053

112 0.500 0.035 0.198 .00101 0.032 0.182 .00103

5/8 0.625 0.040 0.285 .00162 0.035 0.251 .00168

3/4 0.750 0.042 0.362 .00242 0.042 0.362 .00242

7/8 0.875 0.045 0.455 .00336 0.045 0.455 .00336

1-1/8 1.125 0.050 0.655 .00573 0.050 0.655 .00573

LAl dimensions provided are in accordance with ASTM B280 — Standard.
2Design pressure = 551 psig.
SACR Tubing is available as hard drawn or annealed (soft) and is suitable for use with R410A refrigerant.
“The Copper Tube Handbook, 2010, Copper Development Association Inc., 260 Madison Avenue, New York, NY 10016.
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Indoor Unit Y-Branch Kits

® No Substitutions on Piping Components

Only LG supplied Y-branches and Headers can be used to join one pipe segment to two or more segments. © Third-party or

field-fabricated components such as tee’s, Y-fittings, couplings, headers, or other branch fittings are not permitted. The only

field-provided fittings allowed in the piping system are 45° and 90° long radius elbows and full port ball valves (if applicable).

Install Correctly

. Y-bra(r;ches can be installed upstream between the Header and the outdoor unit, but a Y-branch cannot be installed between a header and
an indoor unit.

+ (S To avoid the potential of uneven refrigerant distribution through a header fitting, minimize the difference in equivalent pipe length between
the header fitting and each connected indoor unit.

Y-Branch Kits

LG Y-branch and kits are highly engineered devices designed to evenly divide the flow of refrigerant, and are used to join one pipe segment
to two or more segments. There are two types of Y-branches used in LG VRF systems: Y-branches that combine two or three outdoor units to
make up one large-capacity outdoor unit (also known as multi-frame connectors), or Y-branches used with the indoor units in the refrigerant
piping system at each transition. () Field-supplied “T” fittings or “Y” branches will not be accepted. () Do not install Y-branches backwards;
refrigerant flow cannot make U-turns through Y-branches. The equivalent pipe length of each Y-branch (1.6') must be added to each pipe
segment entered into LATS piping design software.

LG Y-Branch Kits for Heat Recovery Operation Consist of:

¢ One liquid line, one low pressure vapor line, and one high pres- + Reducer fittings as applicable.
sure vapor line (three [3] total). + Molded clam-shell type peel and stick insulation covers.
LG Y-Branch Kits for Heat Pump Operation Consist of:
¢ One liquid line and one vapor line (two [2] total). + Molded clam-shell type peel and stick insulation covers.

 Reducer fittings as applicable.

Indoor Unit Y-Branches

Install indoor unit Y-branches in horizontal or vertical configurations. When installed vertically, the straight-through leg must be within £3° of
plumb. When installed horizontally, the straight-through leg must be level, and the branch leg must be within £5° of horizontal rotation.

Indoor unit Y-branches must always be installed with the single port end towards the outdoor unit, and the two-port end towards the indoor
units. The first indoor unit Y-branch kit must be located no closer than at least three (3) feet from the outdoor unit. Provide a minimum of
twenty (20) inches between a Y-branch and any other fittings or indoor units.

There is no limitation on the number of indoor unit Y-branches that can be installed, but there is a limitation on the number of indoor units
connected to a single outdoor unit. It is recommended that when a Y-branch is located in a pipe chase or other concealed space, access
doors must be provided for inspection access.

Figure 26:Indoor Unit Y-Branch Horizontal Configuration. Figure 27:Indoor Unit Y-branch Vertical Installation Alignment
Straight-through Leg Branch Leg . Spemﬂcghons. ) Vertical DOWN Configuration for Indoor
- Vertical UP Configuration for Indoor Unit Unit Y-Branches. -3¢ of Plumb|+3° of Plumb
. Y-Branches. -3¢ of Pumb [+3° of Plumb
A +50

ELEVATION VIEW ST

T
,,/&k'iﬁ\j/\ﬂj\/\/

( Horizontal
> Plane

-5°
Y-branch Inlet T
Figure 28:Y-Branch Insulation and Piping Detail. T ]
Field-Supplied
LG-Supplied Insulation 1

Insulation Jacket
LG Supplied

Y-Branch ELEVATION VIEW

Field-Supplied
Insulation
J' PLAN VIEW

|
N
y

v ‘7
L] \

Field-Supplied Copper Piping
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Outdoor Unit Y-Branch Kits

O No Substitutions on Piping Components

Only LG supplied Y-branch and Header fittings can be used to join one pipe segment to two or more segments. © Third-party
or field-fabricated components such as tee’s, Y-fittings, couplings, headers, or other branch fittings are not permitted. The
only field-provided fittings allowed in a Multi V piping system are 45° and 90° long radius elbows and full port ball valves (if
applicable).

Outdoor Unit Y-Branches
Outdoor unit Y-branches can only be installed in a horizontal or vertical UP configuration.

(O The vertical DOWN configuration is not permitted.

When installed vertically, position the Y-branch at a level lower than the outdoor units it serves, so the straight-through leg is within +3° of
plumb. When installed horizontally, the straight-through leg must be level, and the branch leg must be within £5° of horizontal rotation.

Outdoor unit Y-branches must always be installed with the two port ends connected to the piping coming from the outdoor units, and the
single port end towards the refrigerant piping system supporting the heat recovery unit / indoor unit. Outdoor unit Y-branches are usually
installed close to the outdoor unit, leaving enough space for servicing and maintenance.

Figure 29:Outdoor Unit Y-Branch Horizontal Configuration. Figure 30:Outdoor Unit Y-branch Vertical Installation Alignment
Straight-through Leg Branch Leg Specifications.

. Vertical UP Configuration for Outdoor Unit ® Vertical DOWN Configuration for
ELEVATION VIEW e o Y-Branches. Outdoor Unit Y-Branches NOT PER-
_ +5 -3° of Plumb [+3° of Plumb MITTED.

\ff{(i}x/ﬁ\ x\\ _______ ( Horizontal ‘i -3° of Plumb | +3° of Plumb
//\>\\<K\T\/L//\>Z/ _ \/\ ________ > Plane

50
-
~.
~.
~.
~.
~

Y-branch Inlet T~

Figure 31:Diagram of an Incorrect Outdoor Unit Y-branch Installation.

ELEVATION VIEW

Figure 32:Y-Branch Insulation and Piping Detail.

Field-Supplied
To Next Branch LG-Supplied Insulation
. Insulation Jacket
LG Supplied
Y-Branch -
Field-Supplied | I I
Insulation [
PLAN VIEW / B
P
L T T »
\ I
Field-Supplied Copper Piping
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Header Kits

O No Substitutions on Piping Components

Only LG supplied Y-branch and Header fittings can be used to join one pipe segment to two or more segments. © Third-party

or field-fabricated components such as tee’s, Y-fittings, couplings, headers, or other branch fittings are not permitted. The

only field-provided fittings allowed in a Multi V piping system are 45° and 90° long radius elbows and full port ball valves (if

applicable).

Install Correctly

* Y-branches can be installed upstream between the Header and the outdoor unit, but a Y-branch cannot be installed between a header and
an indoor unit.

(S To avoid the potential of uneven refrigerant distribution through a header fitting, minimize the difference in equivalent pipe length between
the header fitting and each connected indoor unit.

Header Kits Figure 33: Header Kit—Horizontal Rotation Limit (Ports Must Point to a

. . . . . Horizontal Direction).
LG Header kits are highly engineered devices designed to evenly Smaller Indoor Units Largest Indoor Units
divide the flow of refrigerant, and are used to join one pipe segment /’//}R
to two or more segments. Header kits are intended for use where
multiple indoor units are in the same vicinity and it would be better
to “home-run” the run-out pipes back to a centralized location. If

connecting multiple indoor units that are far apart, Y-branches can
be more economical.

ELEVATION VIEW

Header End View

LG Header Kits ConS_ISt,Off ] Figure 34: Vertical Header Insulation and Piping Detail (Ports Must Point
* Two headers (one liquid line, one vapor line). to an Upright Direction).
+ Reducer fittings as applicable. Field-Supplied Copper Piping
+ Molded clam-shell type peel and stick insulation covers—one
for the liquid line and one for the vapor line. W EE wE
ELEVATION VIEW

Headers must be installed with the main pipe level in the horizontal
plane. Distribution ports must be either level in the horizontal plane
or within £3° of plumb in the vertical plane.

Field-Supplied Insulation Within +3°

of plumb

When connecting indoor units to a Header, always connect the unit Hust be { } Must be
with the largest nominal capacity to the port closest to the outdoor / i #

unit. Then install the next largest indoor unit to the next port, working T T

down to the smallest indoor unit. () Do not skip ports. All indoor Field-Supplied Copper Piping ~ LG Supplied Header LG Supplied Insulation Jacket

units connected to a single

Header fitting must be located Figure 35:Incorrect Header Con- Figure 36:Incorrect Header Configuration (Ports Pointing Downward).
with an elevation difference figuration. ELEVATION VIEW

between indoor units that does

not exceed 49 feet. ELEVATION

VIEW

Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
66 ©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. All rights reserved. “LG" is a registered trademark of LG Corp.



muiLm v,

WATERS

Headers
Table 43:Header Model Nos.

REFRIGERANT PIPING INSTALLATION

Header Kits

Headers
Four Branch Seven Branch Ten Branch
ARBL054 ARBL057 ARBL1010
ARBL104 ARBL107 ARBL2010
Unit: Inch
Models Vapor pipe Liquid pipe
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Heat Recovery System Piping

Heat Recovery System

Piping

Heat recovery systems have three pipes (liquid, high pressure
vapor, low pressure vapor) running from the outdoor unit to the heat

recovery unit, then two pipes (liquid, vapor) running from the heat
recovery unit to the connected indoor units.

Heat Recovery Unit Connections and
Limitations
Note:

1. Series connection of heat recovery units: Total
capacity of indoor units 230,000 Btu/h.

2. Refer to the heat recovery unit PCB for valve group
control setting.

3. Maximum capacity of each port is 60,000 Btu/h and
eight (8) indoor units.

4. () Do not skip ports when connecting indoor units.
Start at port 1, then use 2, then use 3, then use 4,
etc. (the numbers are displayed on the heat recov-
ery ports from right to left).

Removing the Caps

High Pressure Vapor Pipe
Liquid Pipe

Low Pressure Vapor Pipe

Remove Caps Before
Brazing

muLm vV,
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Figure 37; Simplified Diagram of Heat Recovery System Piping.

High
Pressure )
= Vapor Pipe Heat Vapor Pipe
Recovery
Unit
X N\ Liquid Pipe
Liquid
Pipe ‘
Low Pressure Vapor Pipe
Vapor Pipe
Liquid Pipe N =3

Figure 38:Close Up of the Heat Recovery Unit Connections.

Vapor Pipe @5/8 (15.88) — @1/2 (12.7)
Liquid Pipe @3/8 (9.52) — @1/4 (6.35)
Brazed Connections

Before brazing the field-supplied refrigerant piping to the heat recovery unit connections, the caps MUST be removed from the liquid, high

pressure vapor, and low pressure vapor pipe connections.

A WARNING

Removing the caps releases any gas present in the heat recovery unit. If the gas isn't released, physical injury or death will occur from the
uncontrolled rapid release of gas, or if the gas comes in contact with a flare during brazing and generates a poisonous gas.

Note:

On whichever port or pipe not used, the factory-provided cap must
be removed, and that port / pipe must be recapped and completely

Figure 39:Preparing Unused Heat Recovery Unit Ports.

Ensure There Are No Gaps Here

Field-Supplied Insulation

insulated. Unused Port
K
X ‘ | Always Braze Unused
Ports Closed
—
Table 44:Heat Recovery Unit Piping Connection Sizes.
Model PRHR023A | PRHRO33A | PRHR043A | PRHRO063A | PRHRO83A
Number of Ports 2 3 4 6 8
To Indoor Liguid Pipe (inches) 3/8
. Units Vapor Pipe (inches) 5/8
gi‘;)’;’;ec“”g  outdeo, | Liaud (inches) 318 172 5/8 5/8 5/8
Units Low-pressure Vapor (inches) 718 1-1/8 1-1/8 1-1/8 1-1/8
High-pressure Vapor (inches) 3/4 7/8 7/8 7/8 718
Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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Heat Recovery System Piping

Connecting the Strainer

- Connect the strainer directly to the HR unit.
If there is not enough space to install the strainer, install it between the outdoor unit and the HR
unit connection pipe. The distance between the strainer and the HR unit should be within 10ft.

1 Parallel connection with the HR unit (Except PRHR023A)

Installing between the outdoor unit and HR unit

High presure gas pipe
Ciquid pipe
Low pressure gas pipe

A2 R0 —

o i
|
= Egg@ Insufficient space to install the strainer

n f Within 10ft
High pressure gas pipe -— ] N
jquid pipe

Low pressure gas pipe T —eeee———

L R
PAIPNIP

@
@
el
@

2 Serial connection with the HR unit (Except PRHR023A)

- When connecting the HR unit in a series, the first strainer is mounted between the outdoor
unit and the HR unit, and the next strainer is mounted between the previous HR unit and
the next HR unit.

3 A - 4+
@ &

@
@

@
@
@
@

If the strainer is not installed or installed incarrectly,
sludge may flow into the HR unit and clog it

High pressure gas pipe
Liquid pipe ; ]
Low pressure gas pipe T— 00—/ —¢ g WA A A —0
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o WATERS
Heat Recovery System Piping
Note
HR Unit should be installed that top side is facing up. If not, it may cause failure of the product.
Ceiling
4 Top side
B SEPAANAAAASIE ¥ Top side
A\ WARNING
Before brazing work, remove gas in the HR Unit by cutting the three pipes in the small
circles on the figure. If not, it may cause injuries. Remove the caps before connecting pipes.
High pressure
gas pipe
Liquid pipe
Low pressurse
gas pipe
(Brazing Type)
Gas pipe @5/8 - @1/2
Liquid pipe @3/8 - @1/4
Brazing Type
Connect after removing the cap.
Connect the strainer which is provided as an accessory to the HR unit's high pressure gas pipe.
High pressure
gas pipe
Strainer
Liquid pipe
Low pressurse
gas pipe
After considering the indoor unit capacity,
determine the pipe sizes and cut the pipes connected to the indoor unit.
O58_ g 2112 @318 o4
1
oo .t
1
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Heat Recovery System Piping

Piping Connection Options

Heat recovery units can connect to the field-supplied refrigerant piping on the left side or on the right side. Heat recovery units can also be
installed in series / in parallel using these side connections.

Figure 40:Heat Recovery Unit Piping Connection Options.
Pipe Connection from Left Side  Pipe Connection from Right Side  Series / Parallel Pipe Connection

It is necessary to combine two ports on a heat recovery unit when installing a single indoor unit with a capacity exceeding 60,000 Btu/h. Two Py,
adjacent heat recovery ports are combined using a reverse Y-branch that is then connected to the one large indoor unit. C_Dh
=
. «Q
Note: @
If large capacity indoor units (larger than 60,000 Btu/h) are installed, the Y-branch pipe shown in the table below must be used to twin the ports. Q
. -]
Unit: Inch —
Kit Model o o 9
No Vapor Pipe Dimensions Liquid Pipe Dimensions o
1D. 718 (22.2) 1.D. 3/4 (19.05) 1D. 112 (12.7) 8
1D.1(254) 1D.3/4 (19.05) ID.58(1588) / |p 112(127) 1D.3/8(952) 1.0.3/8(952) | 1D, 1/4 (6.35)
@ 1.D. 112
1.D. 3/4 (19,05) | I.D 3-1/4 2-15/16
ARBLN03321 1.D.5/8 (1\5.88) l (83) 1D. 112 (12.7) (74)
15-3/8 (390) ®
16-1/4 (413) | 12-5/8 (321) !
10.7/8 222) |, 78,58 (1-1/g) 1. 708 22.2) — \
0.D. 3/4 (19.05) 0D.1(254)0D.34 1008 1254)
® ©) @ﬂﬁ’
I | I | I |
“23i(0) "318(80) ' "45/16 (110)
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Heat Recovery System Piping

Combining Heat Recovery Ports for Large Indoor Units, continued.

Note:

« Connect / twin ports that are adjacent. () Do not connect / twin ports that are not adjacent.

+(S Do not connect / twin more than two (2) heat recovery unit ports.

«( Do not twin ports 4 and 5.

* The 96,000 Btu/h and 72,000 Btu/h units MUST be connected / twinned to the first and second ports of the first heat recovery unit. Smaller
indoor units (including smaller high static ducted indoor units) can be connected / twinned to any two (2) neighboring ports on one (1) heat
recovery unit.

« If the rules above are not followed, the system may not operate properly and / or malfunction.

Reducers

When installing an indoor unit to a heat recovery port, it may be necessary to cut the piping connected to the indoor unit (after considering
indoor unit capacity and determining pipe sizes). A reducer can also be installed if the indoor unit piping or outdoor unit piping is too large or
too small for the heat recovery unit connections.

Figure 41:Location of Where to Cut Piping on the Indoor Unit.

@5/8 (15.88) @1/2 (12.7) @3/8 (9.52) cut 91/4 (6.35)
| 1
Vapor Pipe - - : - Liquid Pipe = Ef : -
] 1
Table 45:Reducers for Heat Recovery Units. Unit: Inches (mm)
Vapor Piping
Model iguid Pipi .
Liquid Piping High Pressure Low Pressure
(o L
0.0.3/4 (1905) @508 (15.88) @112 (12.7) 0.D.7/8 (22.2) @3/4(19.05) @5/8 (15.88)
PRAROZ3A 0.D.3/8(952) @1/4(6.35) -_© -(-©
Heat 0.D.1/2(12.7) 93/8(9.52) 0.D.5/8 (1t5.88) Qll/z (12.7)
Recovery
Unit
Reducer -C-C-O (ﬁ:@
PRHR033A ] ol
Eg:ggggﬁ 0.D.5/8(15.88) @112 (12.7) @3/8(9.52) 0.D.7/8(22.2) ©3/4(19.05) @5/8 (15.88) 0.D.1-1/8(28.58) @7/8 (22.2) @3/4(19.05)
e I (D L (0
0D.12(127) @3/8(9.52) 0D.5/8(1588) @112 (12.7) 0.D. 3/4 (19.05) @5/8 (15.89)
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No Pipe Size Substitutions

Use only the pipe size selected by the LATS Multi V pipe system de-
sign software. Using a different size is prohibited and may result in a
system malfunction or failure to operate.

Obstacles

Refer to Figure 42. When an obstacle, such as an I-beam or concrete
T, is in the path of the planned refrigerant pipe run, it is best practice
to route the pipe over the obstacle. If adequate space is not available
to route the insulated pipe over the obstacle, then route the pipe under
the obstacle. In either case, it is imperative the length of the horizontal
section of pipe above or below the obstacle be a minimum of three (3)

Figure 42: Installing Piping Above or Below an Obstacle.

erlmum

JILW """"" Ir

Below an obstacle

Above an obstacle.
times the longest vertical rise (or fall) at either end of the segment.

Copper Expansion and Contraction

Under normal operating conditions, the vapor pipe temperature of a
Multi 5 system can vary as much as 160°F. With this large variance
in pipe temperature, the designer must consider pipe expansion and
contraction to avoid pipe and fitting fatigue failures.

Refrigerant pipe along with the insulation jacket form a cohesive
unit that expands and contracts together. During system operation,
thermal heat transfer occurs between the pipe and the surrounding
insulation. When the refrigerant pipe is mounted underground in a
utility duct stacked among other pipes, natural restriction to linear
movement is present.

If the pipe is mounted in free air space, no natural restriction to
movement is present if mounting clamps are properly spaced and
installed.

The refrigerant pipe support system must be engineered to allow free
expansion to occur. When a segment of pipe is mounted between
two fixed points, provisions must be provided to allow pipe expan-
sion to naturally occur. The most common method is the inclusion of
expansion Loop or U-bends as shown in Figure 43. Each segment

of pipe has a natural fixed point where no movement occurs. This
fixed point is located at the center point of the segment assuming the
entire pipe is insulated in a similar fashion. The natural fixed point

of the pipe segment is typically where the expansion Loop or U-bend
should be. Linear pipe expansion can be calculated using the
following formula:

@ LG
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LE=CxLx (T -T)x12, where:

LE = Anticipated linear tubing expansion (in.)

C = Constant (For copper = 9.2 x 10%in./in.°F)
L = Length of pipe (ft.)

T, = Refrigerant pipe temperature (°F)

T. = Ambient air temperature (°F)

12 = feetto Inches conversion (12 in./ft.)

1. In Table 46, find the row corresponding with the actual length of
the straight pipe segment.

2. Estimate the minimum and maximum temperature of the pipe.
In the column showing the minimum pipe temperature, find the
anticipated expansion distance. Do the same for the maximum
pipe temperature.

3. Calculate the difference in the two expansion distance values.
The result is the anticipated change in pipe length.

Example:

A Multi V system is installed and the design shows that there is

a 130 feet straight segment of tubing between a Y-branch and an
indoor unit. In heating, this pipe transports hot gas vapor to the
indoor units at 120°F. In cooling, the same tube is a suction line
returning refrigerant vapor to the water source unit at 40°F. Look up
the copper tubing expansion at each temperature and calculate the
difference.

Vapor Line

Transporting Hot Vapor: 130 ft. pipe at 120°F = 1.54 in.
Transporting Suction Vapor: 130 ft. pipe at 40°F = 0.52 in.
Anticipated Change in Length: 1.54 in. — 0.52 in. = 1.02 in.

Liquid Line
The liquid temperature remains relatively the same temperature; only

the direction of flow will reverse. Therefore, no significant change in
length of the liquid line is anticipated.

When creating an expansion joint, the joint height should be a
minimum of two times the joint width. Although different types of
expansion arrangements are available, the data for correctly sizing
an expansion loop is listed in Table 47. Use soft copper with long
radius bends on longer runs or long radius elbows for shorter pipe
segments. Using the anticipated linear expansion (LE) distance
calculated, look up the expansion loop or U-bend minimum design
dimensions. If other types of expansion joints are chosen, design per
ASTM B-88 Standards.
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Refer to Table 46 for precalculated anticipated expansion for various pipe sizes and lengths of refrigerant tubing.

To find the anticipated expansion value:

1. In Table 46, find the row corresponding with the actual feet of the straight pipe segment.

2. Estimate the minimum and maximum temperature of the pipe.

3. In the column showing the minimum pipe temperature, look up the anticipated expansion distance corresponding to the segment length.
Do the same for the maximum pipe temperature.

4. Calculate the difference in the two expansion distance values. The result is the anticipated change in pipe length.

Table 46: Linear Thermal Expansion of Copper Tubing in Inches.

Pipe Fluid Temperature °F

Length ["35° T 40° [ 45° | 50° [ 55° [ 60° | 65° [ 70° | 75° | 80° [ 85° [ 90° | 95° [100° [ 105° [ 110° [ 115° [ 120° [ 125° [ 130°

10 | 0.0410.04]0.05|0.06(0.06|0.07]0.08]0.08|0.09(0.09]|010]0.10]0.11|0.11(0.110.12]0.13]0.14]0.15(0.15

20 [0.08(008]010)012|0.13(0.14(0.15]0.1610.17]0.18 ({0.19 (0.20 | 0.21 |1 0.22 | 0.22 | 0.23 [ 0.26 | 0.28 | 0.29 | 0.30

30 1012012(0.15]0.18)0.20|0.21(0.23|0.2410.26 | 0.27 [ 0.29 | 0.30 | 0.32| 0.33 [ 0.32 | 0.35 0.39 | 0.42 | 0.44 | 0.45

40 10.16(0.16(0.20]0.24)10.26|0.28 {0.30 (0.32|0.34|0.36 | 0.38|0.40 [ 0.42 | 0.440.43 | 0.46 | 0.52 [ 0.56 | 0.58 | 0.60

50 [020(0.20]0.25]0.30|0.33[0.35(0.38]0.40)0.43]0.45(0.48 (050|053 10.55]0.54(0.58 (0.65]|0.700.73]0.75

60 10.2410.24(0.30]0.36)0.39|0.42(0.45|0.480.51|0.54 (0.57 | 0.60 | 0.63 | 0.66 [ 0.65 | 0.69 | 0.78 | 0.84 | 0.87 | 0.90

70 [0.28(0.28]0.35]042|0.46(0.49|053]0.56)0.60|0.63(0.67(0.70]0.7410.77]0.76 [ 0.81 [ 0.91 | 0.98 | 1.02 | 1.05

80 [0.32|0.32)0.40(0.48 [ 0.52 | 0.56 | 0.60 | 0.64 | 0.68 | 0.72 | 0.76 [ 0.80 | 0.84 | 0.88 [ 0.86 | 0.92 | 1.04 | 1.12 | 1.16 | 1.20

90 0.360.36[0.45]0.54)0.59|0.63(0.68|0.72]0.77|0.81 [0.86|0.90)0.95]|0.99(097|104]117|1.26 (131|135

100 |0.40(0.40 [ 0.50 | 0.60 | 0.65]0.70 | 0.75 ( 0.80 | 0.85 1 0.90 | 0.95| 1.00 [ 1.05 | 1.10 | 1.08 | 1.15| 1.30 | 1.40 | 1.45 | 1.50

120 |0.48 (0.48|0.60|0.72 [ 0.78 [ 0.84 |1 0.90 | 0.96 | 1.02 | 1.08 | 1.14 | 1.20 [ 1.26 | 1.32 | 1.30 [ 1.38 | 1.56 | 1.68 | 1.74 | 1.80

140 | 0.56 [ 0.56 | 0.70 | 0.84 | 0.91 (098 | 1.05|1.12 | 1.19 126 | 133|140 | 1.47 (154|151 1.61|1.82 (196|203 2.10

160 |0.64 [0.64 (080096 |1.04]112|120(128|136|144]152|1.60 (168 |1.76]|1.73]1.84]2.08(224|232]240

180 |[0.72 (072090108 |117(126|135)|144|153(162|1.71)|180|1.89(198]|194]|207|234(252]261]|270

200 (0.80]0.80)1.00(120(130|140)150(1.60(1.70]1.80)1.90|2.00(210]220]2.16|2.30|2.60]2.80]2.90|3.00

220 |1 0.88)0.88|1.10 (132143154 ]165|1.76(1.87 (198209220231 |242(238|253]|2.86]3.08]3.19]3.30

240 1096|096 (120144156 (1.68|1.80]192(204|216|228|240(252|264|259(2.76|3.12|3.36|3.48 [3.60

260 [1.04]1.04)130156(169]|182)195(2.08(221]|234)|247|2.60(273]286|281|299(3.38]364]|3.77|3.90

280 |112)112(140(168(182]196|210|224(238252|266|280]|294(3.08](302]322]3.64]3.92]4.06]|420

300 (120120150180 (195]210|225|240(255]|270)|2.85|3.00(3.15]3.30|3.24|3.45(3.90]4.20|4.35]|4.50

320 [(1.28]128)1.60(1.92(208|224)|240|2.56(272]288)|3.043.20(3.36]3.52|3.46|3.68(4.16|4.48|4.64|4.80

340 | 136)136|1.70(204221)238|255|272(2893.06]|3.23)|340]|357(3.74(3.67391|4.42]4.76|4.93(5.10

360 |[1.44]1144)1180(216(234]252)|270|2.88(3.06]|324)|342|3.60(3.78]3.96|3.89|4.14(4.68]|5.04]|5.22]|5.40

380 [152]152)1.90 (228 (247]|266|285|3.04(323]342)|3.61(3.80(399]|4.18|4.10|4.37(494]532|551(5.70

400 |1.60]1.60|2.00|240|260]280]3.00|3.20(3.40|3.60|3.80|4.00|4.20|4.40(4.32|4.60|5.20|5.60 | 5.80 | 6.00

420 [1.68|1.68|210 252 (273]294)|315(3.36(357]3.78)|3994.20(4.41|4.62|454|4.83(5.46]5.88]6.09](6.30

440 [1.76]1.76|12.20 | 2.64 [ 2.86 | 3.08 | 3.30 [ 3.52 [ 3.74 | 3.96 | 4.18 | 4.40 [ 4.62 | 484 | 4.75 | 5.06 | 5.72 | 6.16 | 6.38 | 6.60

460 |1.84)11.841230(276(299]3.22|345|3.68(391(4.14|4.37)|4.60|4.83[5.06 (497529 ]598]6.44|6.67|6.90

480 [1.92]192)|240|2.88(312]3.36|3.60(3.84(4.08]|4.32)|456|4.80(504]528]|518|552(6.24]6.72|6.96|7.20

500 |[2.00|200)250(3.00(325]|350|3.75|4.00(4.25]|4.50|4.755.00 [5.25]5.50|540|5.75(6.50 | 7.00 | 7.25 | 7.50

Pipe length baseline temperature = 0°F. "Expansion of Carbon, Copper and Stainless Steel Pipe," The Engineers' Toolbox,
www.engineeringtoolbox.com.
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Figure 43: Coiled Expansion Loops and Offsets.

Large Tubing U-bend (>3/4 in.)

Loop

Table 47: Radii of Coiled Expansion Loops and Developed Lengths of Expansion Offsets.

€= mmm——

-—-

Prmmmm

Small Tubing U-bend (<3/4 in.)

Anticipated Linear Nominal Tube Size (OD) inches

Expansion (LE) (in) 1/4 3/8 12 3/4 1 1-1/4 1-172

e R? 6 7 8 9 1 12 13

L2 38 44 50 59 67 74 80

1 R! 9 10 11 13 15 17 18

L2 54 63 70 83 94 104 113

110 R! 11 12 14 16 18 20 22

L2 66 77 86 101 115 127 138

9 R? 12 14 16 19 21 23 25

L2 77 89 99 117 133 147 160

2112 R! 14 16 18 21 24 26 29

L2 86 99 11 131 149 165 179

3 R! 15 17 19 23 26 29 31

L2 94 109 122 143 163 180 196

3112 R! 16 19 21 25 28 31 34

L2 102 117 131 155 176 195 212

4 R! 17 20 22 26 30 33 36

L2 109 126 140 166 188 208 226

'R = Center line Length of Pipe.
2 = Center line Minimum Radius (inches).

Due to our policy of continuous product innovation, some specifications may change without notification.
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Pipe Bends

When bending soft copper, use long radius bends. Refer to Table 47 for minimum radius specifications.

In-line Refrigeration Components

Components such as oil traps, solenoid valves, filter-dryers, sight glasses, tee fittings, and other after-market accessories are not permitted
on the refrigerant piping system between the water source units and the indoor units. Multi V Water Source Unit systems have redundant
systems that assure oil is properly returned to the compressor. Sight-glasses and solenoid valves may cause vapor to form in the liquid
stream. Over time, dryers may deteriorate and introduce debris into the system. The designer and installer should verify the refrigerant pip-
ing system is free of traps, sagging pipes, sight glasses, filter dryers, etc.

Field-Provided Isolation Ball Valves

LG maintains a neutral position on using isolation valves in VRF refrigerant piping systems. LG does not endorse any manufacturer of isola-
tion valves. It is recognized that installing isolation valves may simplify future maintenance requirements, and, if used, considerations should
be taken including, but not limited to, the following:

* Pressure drops for any component used, including isolation valves, must be known in equivalent pipe length and calculated into the
total and segment equivalent piping lengths and compared to product design limitations.
+ In all cases, materials must be suitable for the application and any applicable codes, including, but not limited to, diameter and wall
thickness continuity per ACR standards.
Failure to do so may cause significant performance degradation. Proper leak checks must be performed. Using isolation valves does not
automatically void any LG product warranty; however, a limited warranty may be voided in whole or part should any field supplied accessory
fail in any way that causes product failure.

Using Elbows

Field supplied elbows are allowed as long as they are designed for use with R410A refrigerant. The designer and installer, however, should be
cautious with the quantity and size of fittings used, and must account for the additional pressure losses in equivalent pipe length calculation for each
branch. The equivalent pipe length of each elbow must be added to each pipe segment in the LATS program. See Table 35 for equivalent lengths.

Installation of Refrigerant Piping/Brazing Practice

Note:
It is imperative to keep the piping system free of contaminants and debris such as copper burrs, slag, or carbon dust during installation.

1. All joints are brazed in the field. Multi V Water Source Unit refrigeration system components contain very small capillary tubes, small
orifices, electronic expansion valves, oil separators, and heat exchangers that can easily become blocked. Proper system operation
depends on the installer using best practices and utmost care while assembling the piping system.

« Store pipe stock in a dry place; keep stored pipe capped and clean.
+ Blow clean all pipe sections with dry nitrogen prior to assembly.

2. Proper system operation depends on the installer using best practices and the utmost care while assembling the piping system.

+ Use adapters to assemble different sizes of pipe.
+ Always use a non-oxidizing material for brazing. Do not use flux, soft solder, or

anti-oxidant agents. If the proper material is not used, oxidized film may accu- Figure 44:Refrigerant Pipe Brazing.
mulate and clog or damage the compressors. Flux can harm the copper piping or Refrigerant
refrigerant oil. Piping Pipe to Pressure-reducing
+ Usea Lulbing cutter to cut pipe; do not use a saw. De-bur and clean all cuts before %/be brazed a Valve
assembly. i e
3. Brazing joints: b <N
+ Use a dry nitrogen purge operating at a minimum pressure of three (3) psig and / Valve
maintain a steady flow. Taping

+ Use a 15% silver phosphorous copper brazing alloy to produce good flow and
avoid overheating.

* Protect isolation valves, electronic expansion valves, and other heat-sensitive control components from excessive heat with a wet rag or
heat barrier spray.

Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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Pi pe Supports Figure 45: Pipe Hanger Details.

A properly installed pipe system includes adequate support to avoid pipe sagging. Sagging
pipes become oil traps that lead to equipment malfunction.

Plpe supports should never touch the pipe wall; supports shall be installed outside (around) the
primary pipe insulation jacket (see Flgure 45) Insulate the pipe first because pipe supports shall

be installed outside (around) the primary pipe insulation jacket. Clevis hangers should be used
with shields between the hangers and insulation. Field provided pipe supports should be de-
signed to meet local codes. If allowed by code, use fiber straps or split-ring hangers suspended
from the ceiling on all-thread rods (fiber straps or split ring hangers can be used as long as they
do not compress the pipe insulation). Place a second layer of insulation over the pipe insulation
jacket to prevent chafing and compression of the primary insulation within the confines of the
support pipe clamp.

A properly installed pipe system will have sufficient support to prevent pipe sagging . . ) .
during the life of the system. As necessary, place supports closer for segments where Figure 46: Typical Pipe Support Location—
potential sagging could occur. Maximum spacing of pipe supports shall meet local codes. Change in Pipe Direction.

If local codes do not specify pipe support spacing, pipe shall be supported:

+ Maximum of five feet (5') on center for straight segments of pipe up to 3/4" outside
diameter (OD) size.

+ Maximum of six feet (6") on center for pipe from 3/4” (OD) up to one inch (1") OD size.
+ Maximum of eight feet (8') on center for pipe from one inch (1”) OD to two inches

we

Buidiq 1ueiabiijoy

(2") OD size. Max. 12"
Wherever the pipe changes direction, place a hanger within twelve (12) inches on one —~
side and within twelve to nineteen (12 to 19) inches of the bend on the other side as
shown in Figure 46. Support piping at indoor units as shown in Figure 47. Support W
Y-Branch and Header fittings as shown in Figure 48 and Figure 49. 119"
Figure 47: Pipe Support at Indoor Unit. Figure 48: Pipe Support at Y-branch Fitting. Figure 49: Pipe Support at Header Fitting.

Max. 12"
- - —Im

Max, 12"
A A+B~12"-19"
Max. 12"
Pipe Slope
The horizontal pipe slope cannot exceed 10° up or down.
) ) Figure 50:Typical Pipe Penetration.
Pipe Sleeves and Wall Penetrations Sealant
ealan
LG recommends that all pipe penetrations through walls and floors be properly insulated Pipe Insulation
and routed through an appropriate wall sleeve of sufficient size to prevent compression /
of refrigerant pipe insulation and allow free movement of the pipe in the sleeve. —57/ q_
/
~q [
Wall Sleeve
@ LG Due to our policy of continuous product innovation, some specifications may change without notification. 77
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Pipe Sizing for ARWM Series Heat Pump Systems

muLm vV,

WATERS

Triple-Frame Heat Pump Water Source Unit Connections

Figure 51: Heat Pump Triple-Frame Refrigerant Pipe Connections.

Not Used
for HP
Liquid Pipe Sub 2 Vapor Pipe
[:?. ; C T | pvigPipe  Sub 1 Vapor Pipe
2 [ I:If. ' ' [ T B Liquid Pipe Main -
3 | - . B
Vgpor—»E. @ LG ? I::f. [ 7 o
Pipe 3 v » @ LG ? § Liquid Pipe
[ V. » @ LG

e ;i Vapor Pipe

ARCNN21 and ARCNN31
Multi-Frame WSU

Heat Pump Systems
Y-Branch Connector Kits

i— Pipe Sized by LATS

ARCNN21 Kit
Two (2) Y-branches
for liquid pipe and vapor pipe

ARCNN31 Kit
Two (2) Y-branches
for liquid pipe and vapor pipe

To Indoor Units

Refrigerant Pipe Sizes for WSU Connections
« Figure 51 is for reference only, is not to scale, and does not represent required pipe routing.
 Multi-frame Y-branches MUST be installed horizontally as shown in Figure 29.
+ Al, A2, and A3 pipe diameters match the water source unit connection diameters.
+ Main pipe C diameters are sized by LATS.
+ See Table 48 for B pipe diameters.

Table 48: Heat Pump Triple-Frame Connection Pipe Sizes.

B Pipe

] q Equivalent pipe Equivalent pipe
(tsolﬁg) Water(\&‘lz?SquBe Unit Voltage Main Unit Sub Unit 1 Sub Unit 2 Iengqth from V\?SFIJ to Ieng%h from V\?SFIJ to
farthest IDU is <295' | farthest IDU is 2295'

Liquid Vapor Liquid Vapor

30 ARWM360BAS5 208-230V | ARWM121BAS5 | ARWM121BAS5 | ARWM121BAS5 3/4" 1-3/8" 7/8" 1-5/8"

36 ARWM432BAS5 208-230V | ARWM144BAS5 | ARWM144BAS5 | ARWM144BAS5 3/4" 1-3/8" 7/8" 1-5/8"

36 ARWM432DAS5 460V ARWM144DAS5 | ARWM144DAS5 | ARWM144DAS5 34" 1-3/8" 718" 1-5/8"

42 ARWM504DAS5 460V ARWM192DAS5 | ARWM168DAS5 | ARWM144DAS5 3/4" 1-3/8" 7/8" 1-5/8"

48 ARWM576DAS5 460V ARWM192DAS5 | ARWM192DAS5 | ARWM192DAS5 3/4" 1-3/8" 7/8" 1-5/8"

Note:

« Larger-capacity water source units must be the main in a multi-frame system.

» Main water source unit capacity must be greater than or equal to the Sub 1 water source unit
capacity, and, where applicable, Sub 1 water source unit capacity must be greater than or equal to
Sub 2 water source unit capacity.

* Be sure to insulate all refrigerant system piping and piping connections.
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WATERS

Pipe Sizing for ARWM Series Heat Pump Systems

The following is an example of manual pipe size calculations. Designers are highly encouraged to use LATS instead of manual calculations.

Combination Y-branch Pipe and Header Pipe Sizing

When Installing a Dual-Frame System

Sub WSU

Example: Five (5) indoor units connected
WSU: Water Source Unit.

IDU:  Indoor units.

A: Main Pipe from Water Source Unit
to First Y-branch.

Main WSU

. Y- h
B: Heat Recovery Unit to Heat branc
Recovery Unit, Y-branch to Elevation 3: To WSU = >
Heat Recovery Unit, Heat <16 feet - To indoor units
Recovery Unit to Header, _ >
or Y-branch to Y-branch. Multi-Frame
} Y-branch
C: Heat Recovery Unit or Header Connector
to Indoor Unit. A Toader
Ll )
3] v
A ( ———Brazed Cap
Note: - Y-branch ¢ ¢
- - - 8 first
* Larger-capacity water source units must be the main £ (first) B IDU IDU
; - 3 A
n e_l multi-frame Sysm_m' ) i Length: <492 feet (656 feet conditional application) 3
» Main water source unit capacity must be greater than = b
or equal to the sub water source unit capacity. 2 1:<131 feet (295 feet conditional application) Vi
* Y-branches and other header branches cannot be 3 %’
installed downstream of the initial header branch. ! = C i
Ybranch 7 ¢ o
(second)
IDU \J
19,600-24,200 Btu/h 4-way 3 feet x 3 feet Cassette and 15,400-24,200 Btu/h
High Static Ducted indoor units have 3/8@ (liquid) and 5/82 (vapor).
@ LG Due to our policy of continuous product innovation, some specifications may change without notification. 79
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Pipe Sizing for ARWM Series Heat Pump Systems WATERS

Note:

* Always reference the LATS Multi V software report.

* The largest capacity unit must be the main unit in a multi-frame system.

« Main water source unit capacity must be greater than or equal to the sub water source unit capacity.

« Connection piping from branch to branch cannot exceed the main pipe diameter (A) used by the water source unit.

« Install the header branches so that the pipe distances between the between the connected indoor units are minimized. Large differences in
pipe distances can cause indoor unit performances to fluctuate.

+ O Y-branches and other header branches cannot be installed downstream of the initial header branch.
Table 49: Main Pipe (A) Diameter from Water Source Unit to First Y-branch / Header Branch.

WSU Capacity| Equivalent pipe length from WSU to farthest IDU is <295 ft. Equivalent pipe length from WSU to farthest IDU is 2295 ft.
(tons) Liquid pipe (inches OD) [ High Pressure Vapor pipe (inches OD) | Liquid pipe (inches OD) | High Pressure Vapor pipe (inches OD)
6 3/8 5/8 1/2 3/4
8 3/8 3/4 12 7/8
10 12 3/4 5/8 7/8
12 12 7/8 5/8 1-1/8
14 5/8 7/8 3/4 1-1/8
16 5/8 1-1/8 314 1-3/8
18 5/8 1-1/8 3/4 1-3/8
20 5/8 1-1/8 3/4 1-3/8
22 3/4 1-1/8 7/8 1-3/8
24 3/4 1-1/8 718 1-3/8
30 3/4 1-1/8 7/8 1-3/8
36 314 1-1/8 718 1-3/8
42 3/4 1-1/8 718 1-3/8
48 314 1-3/8 718 1-5/8
Table 50: Refrigerant Pipe Diameter (B) from Y-branch to Table 51: Indoor Unit Connecting Pipe from Branch (C).
Y-branch /Header. T
Downstream Total Capacity of | Liquid pipe | Vapor pipe Indoor Unit Capacity |- p(ljpg)(mc ®| Vapor pipe (inches OD)
IDUs (Btu/h)* (inches OD) | (inches OD) <19,100 1/4 1/2
=19,100 L4 U2 <54,600 318 518
i%‘igg gg g;i <76,400 38 34
;1 1 2 600 38 78 1&_600-24,.200 Btu/h 4-way 3 feet x 3 feet Cassette and 15,400-24,200 Btu/h
: igh Static Ducted indoor units have 3/8 in (liquid) and 5/8 in (vapor).
<160,400 12 1-1/8
<242,300 5/8 1-1/8
<354,900 3/4 1-3/8
>354,900 3/4 1-5/8

YFor the first branch pipe, use the branch pipe that matches main pipe A diameter.

Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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WATERS Pipe Sizing for ARWM Series Heat Pump Systems

The following is an example of manual pipe size calculations. Designers are highly encouraged to use LATS instead of manual calculations.

Table 52: Pipe Capabilities.

Total pipe length Longest actual pipe length Equivalent pipe length?
Length A+2B+2C <984 ft. (Standard) / 1,640 ft. 492 ft. (Standard) / 656 ft. (Conditional 574 ft. (Standard) / 738 ft. (Conditional
(Conditional Application) Application) Applications)
' Longest pipe length after first branch
<131 feet (295 feet conditional application)
Elevation1 Elevation differential (Water Source Unit < Indoor Unit)
evation Height <164 feet
Elevation? Elevation differential (Indoor Unit < Indoor Unit)
Height <131 feet
height1 Elevation differential ((Highest Water Source Unit <> Lowest Water Source Unit)
Height <16 feet
Distance between Water Source Unit to Water Source Unit <33 feet
Distance between fittings and Indoor Unit 220 inches
Distance between fittings and Y-branches / Headers >20 inches
Distance between two Y-branches / Headers 220 inches

*For calculation purposes, assume equivalent pipe length of Y branches to be 1.6 feet, and the equivalent pipe length of headers to be 3.3 feet.

Note:
« Connection piping from branch to branch cannot exceed the main « Install the header branch so that the pipe distances between the
pipe diameter (A) used by the water source unit. connected indoor units are minimized. Large differences in pipe
« Y-branches and other header branches cannot be installed distances can cause indoor unit performances to fluctuate.
downstream of the initial header branch. * Always reference the LATS Multi V software report.

Conditional Applications
Conditional applications are computed in LATS. See below for an explanation of when pipes are upsized.
If the equivalent length between the first Y-branch to the farthest indoor unit is >131 feet (up to 295 feet maximum):

+ Pipe segment diameters between the first Y-branch and the second Y-branch should be sized up by one following the information in
Table 42. This applies to both liquid and low pressure vapor pipes. If the next size up is not available, or if the piping segment diam-
eters are the same as main pipe (A) diameters, sizing up is not possible.

+ While calculating the entire refrigerant pipe length, pipe lengths for £B should be multiplied by two: A+(2Bx2)+XC <3,280 feet.

+ Length of pipe (C) from each indoor unit to the closest Y-branch or header < 131 ft.

+ [Length of pipe from water source unit to farthest indoor unit (A+B+C)] - [Length of pipe from water source unit to closest indoor unit
(A+B+C)] =131 feet.

« When an indoor unit is directly connected after the 1st branch. When installing the pipe of an Indoor unit directly connected after the
1st branch that is between 131 ft and 295 ft.,

- Pipe diameter must be sized up by one.
- This pipe length must be multiplied by two: A+(2Bx2)+C(1)+ZC <3,280 feet.

If the pipe (B) diameters after the first branch are bigger than the main pipe (A) diameters, pipe (B) should be changed to match main pipe (A)
sizes. If one (or both) of the conditions below are met, the main pipe must be upsized.

+ The equivalent length between outdoor unit and the farthest indoor unit is 295 ft. or more (liquid and gas pipes are upsized).

+ The elevation distance between outdoor unit and indoor unit is 164 ft. or more (only the liquid pipe is upsized).
Refer to “Table 49: Main Pipe (A) Diameter from Water Source Unit to First Y-branch / Header Branch.” on page 80.

Example: When an indoor unit combination ratio of 120% is connected to a 22-ton water source unit:
Water source unit main pipe (A) diameters: 1-3/8@ inches (vapor) and 5/8@ inches (liquid).

1. Pipe (B) diameters: 1-3/8@ (vapor) and 3/4@ (liquid) (after the first branch, when indoor unit combination ratio is 120% [26 tons]).
2. After the first branch, pipe (B) diameters must be changed to 1-3/8@ inches (vapor) and 5/8@ inches (liquid) to match main pipe (A) sizes.

@ LG Due to our policy of continuous product innovation, some specifications may change without notification. 81
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muLm vV,

WATERS

Instead of using the total indoor unit capacity to choose main pipe (A) diameters, use water source unit capacity to choose downstream main pipe
(A) diameters. Do not permit connection pipes (B) from branch to branch to exceed main pipe (A) diameters as indicated by water source unit.

capacity. Example: When an indoor unit combination ratio of 120% is connected to a 20-ton water source unit (24 tons), and indoor unit with
a 7,000 Btu/h capacity is located at the first branch:

1.
2.

3.

Main pipe (A) diameters on a 20-ton water source unit: 1-1/8@ inches (vapor) and 5/8@ inches (liquid).
Pipe diameters between first and second branches, however, are: 1-3/8@ (vapor) and 3/4@ (liquid) (connected downstream indoor unit
capacity is 20 tons).

If main pipe (A) diameters of a 20-ton water source unit are 1-1/8@ (vapor) and 5/8@ (liquid), then the pipe diameters between the first
and second branches should be changed to match.

Note that the pipe diameters computed in LATS may not be standard ACR copper tube sizes that are commonly available. In these instances,
refer to the table below and use the next commonly available pipe size. Please refer to the Copper Development Association Inc. Publication
A4015-14/19: Copper Tube handbook for additional information.

82

Table 53: LATS Conditional Piping Upsizing.

LATS Conditional Applications
Upsized Pipe Diameters

Standard Size Commonly
Available ACR Pipe Diameters

-In

p— ] -1/8"

1_1]4" —

r—  1-3/8"

1-1’!2" e ——

> 1-5/8"

Due to our policy of continuous product innovation, some specifications may change without notification.
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WATERS

Triple-Frame Heat Recovery Water Source Unit Connections
Figure 52: Heat Recovery Triple-Frame Refrigerant Pipe Connections.

Pipe Sizing for ARWM Series Heat Recovery Systems

High Pressure Vapor
Low Pressure Vapor High Pressure Vapor
EqUid Pipe SUbl %Ew_ Low Pressure Vapor High Pressure Vapor o
-f' | 'ﬁﬁ I:I;lqwd P‘|pe . SUbl} : Low Pressure \iapor . § Liquid Pipe
2 -f. [ | Liquid Pipe Malp
E.@ LG > I::f. ; ' | ﬂ.mz‘ﬁ Low Pressure
. ; Vapor Pipe
Q L !::xl ]. @ LG I,
1 1 Q mun V. !' @ LG
| S High Pressure
Q Vapor Pipe

ARCNB21 and ARCNB31
Multi-Frame WSU

Heat Recovery Systems
Y-Branch Connector Kits

Represents THREE pipes

“Liquid C - Sized by LATS
Low Pressure Vapor

High Pressure Vapor ARCNB21 Kit

Three (3) Y-branches
for liquid pipe, high-pressure vapor
pipe, and low-pressure vapor pipe

ARCNB31 Kit
Three (3) Y-branches
for liquid pipe, high-pressure vapor
pipe, and low-pressure vapor pipe

To Heat Recovery Units

Refrigerant Pipe Sizes for WSU Connections
« Figure 52 is for reference only, is not to scale, and does not represent required pipe routing.
+ Multi-frame Y-branches MUST be installed horizontally as shown in Figure 29.
« Al, A2, and A3 pipe diameters match the water source unit connection diameters.
 Main pipe C diameters are sized by LATS.
+ See Table 54 for B pipe diameters.

Table 54: Heat Recovery Triple-Frame Connection Pipe Sizes.

B Pipe

. Equivalent pipe length from |Equivalent pipe length from
(%ﬁg) WateLrJ r?i(t)urce Voltage Vit it Sl Sub unit 2 WSU tofarLthestIDU |;_<§95 WSU tofartfestIDU |sl,_| _zzhgs

- ow ig ow ig
L'(?#)'d Pressure | Pressure | Liquid | Pressure | Pressure
Vapor Vapor Vapor Vapor

30 |ARWMS360BASS | 208-230V | ARWM121BAS5| ARWMI121BASS | ARWM121BAS5 | 3/4” 1-3/8” 1-1/8" 7/8" 1-5/8" 1-1/8"
36 |ARWM432BAS5 | 208-230V | ARWM144BAS5 | ARWM144BAS5 | ARWM144BAS5 | 3/4" 1-3/8” 1-1/8" 7/8" 1-5/8" 1-1/8"
36 |ARWM432DAS5| 460V |ARWM144DAS5| ARWM144DAS5 | ARWM144DAS5 | 3/4” 1-3/8" 1-1/8" 7/8" 1-5/8" 1-1/8"
40 |ARWM504DAS5| 460V |ARWM192DAS5 | ARWM168DAS5| ARWM144DAS5 | 3/4” 1-3/8” 1-1/8" 7/8" 1-5/8" 1-1/8"
48 |ARWM576DAS5| 460V |ARWM192DAS5| ARWM192DASS5 | ARWM192DAS5 | 3/4" 1-3/8 1-1/8 718 1-5/8 1-1/8

Note:

« Larger-capacity water source units must be the main in a multi-frame system.

» Main water source unit capacity must be greater than or equal to the Sub 1 water source unit
capacity, and, where applicable, Sub 1 water source unit capacity must be greater than or equal to
Sub 2 water source unit capacity.

* Be sure to insulate all refrigerant system piping and piping connections.

@

LG
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Pipe Sizing for ARWM Series Heat Recovery Systems WATERS

The following is an example of manual pipe size calculations. Designers are highly encouraged to use LATS instead of manual calculations.

Pipe Sizing When Installing Heat Recovery Units

Sub 2 WSU

Example: Triple-frame system, four (4)
heat recovery units, one (1) header, and : .
twelve (12) indoor units connected : ain WSU

WSU: Water Source Units.

HRU: Heat Recovery Units.

IDU: Indoor units.

A: Main Pipe from Water Source Unit

"~ Multi-Frame

to First Y-branch. Connector Y-branch
B: Heat Recovery Unit to Heat Recovery v, . Zi
Unit, Y-branch to Heat Recovery Unit, Y Y-branch (T ENSU To indoor units

Heat Recovery Unit to Header, or o B -
Y-branch to Y-branch. 3
C: Heat Recovery Unit or Header ZI' = =y

Note: to Indoor Unit. s| =| Vi m \<—Y-branch (second)

+ Connection piping from branch to branch cannot § a %r C B |
exceed main pipe diameter (A) used by wsu. =1 _| g| [I?Y i

+ Install the header branches or heat recovery 5| c ! o
units so that the pipe distances between the g ' =4
connected indoor units are minimized. Large w l :ﬂ
differences in pipe distances can cause indoor IDU HRU i S
unit performances to fluctuate. c ! s

* Y-branches and other headers branches cannot c | L“
be installed downstream of initial header branch. oU Ibu i i

« Total capacity of indoor units in series connection A . '
of heat recovery units 230,000 Btu/h. « Larger-capacity water source units must be the main in a multi-frame system.

* Maximum capacity of a HRU port is 60,000 Btu/h. Two « Main WSU capacity must be greater than or equal to the sub1 WSU capacity,
HRU ports can be connected with a Y-branch to support and, where applicable, sub1 WSU capacity must be greater than or equal to
IDUs greater than 60,000 Btu/h. the sub2 WSU capacity.

* Always reference the LATS Multi V software report. « Refer to refrigerant pipe diameter and pipe length tables for actual lengths.

Heat Recovery Unit Piping Rules

* PRHR*2A heat recovery units can be used but system design must follow PRHR*2A piping rules.

+ Both old PRHR*2A and new PRHR*3A heat recovery units can be installed on the same system, but system design must follow PRHR*2A
piping rules.

* Use LATS for system design.
*Up to 131 ft. may be possible with certain applications. Contact LG Engineering for additional information.

Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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REFRIGERANT PIPING INSTALLATION

Pipe Sizing for ARWM Series Heat Recovery Systems

Table 55: Main Pipe (A) Diameter from Water Source Unit to First Y-branch.

Pipe diameter when equivalent pipe length Pipe diameter when equivalent pipe length
wsu from WSU to farthest IDU is <295 ft. from WSU to farthest IDU is >295 ft.
C%&%C)Ity Liquid Pipe Low Pressure Vapor | High Pressure Vapor Liquid Pipe Low Pressure Vapor | High Pressure Vapor
(inches OD) Pipe (inches OD) Pipe (inches OD) (inches OD) Pipe (inches OD) Pipe (inches OD)
6 3/8 3/4 5/8 12 7/8 3/4
3/8 7/8 3/4 12 1-1/8 7/8
10 12 1-1/8 3/4 5/8 1-3/8 7/8
12 12 1-1/8 718 5/8 1-3/8 1-1/8
14 5/8 1-1/8 7/8 3/4 1-3/8 1-1/8
16 5/8 1-1/8 1-1/8 3/4 1-3/8 1-3/8
18 5/8 1-1/8 1-1/8 3/4 1-3/8 1-3/8
20 5/8 1-3/8 1-1/8 3/4 1-5/8 1-3/8
22 3/4 1-3/8 1-1/8 7/8 1-5/8 1-3/8
24 3/4 1-3/8 1-1/8 7/8 1-5/8 1-3/8
30 3/4 1-5/8 1-1/8 7/8 1-5/8 1-3/8
36 3/4 1-5/8 1-1/8 7/8 1-5/8 1-3/8
42 3/4 1-5/8 1-1/8 7/8 1-5/8 1-3/8
48 3/4 1-5/8 1-3/8 7/8 1-5/8 1-5/8
Table 56: Refrigerant Pipe (B) Diameter between Y-branches and Y-branches / Heat Recovery Unit / Headers.
. o Vapor pipe (inches OD)
Downstream IDU total capacity (Btu/h) Liquid pipe (inches OD) Low pressure High pressure
<19,100 1/4 12 3/8
<54,600 3/8 5/8 12
<76,400 3/8 3/4 5/8
<112,600 3/8 7/8 3/4
<160,400 12 1-1/8 7/8
<242,300 5/8 1-1/8 1-1/8
<354,900 3/4 1-3/8 1-1/8
=354,900 3/4 1-5/8 1-3/8
Table 57: Indoor Unit Connecting Pipe from Branch (C).
Indoor Unit Capacity* Liquid pipe (inches OD) Vapor pipe (inches OD)
<19,100 1/4 1/2
<54,600 3/8 5/8
<76,400 3/8 3/4

19,600-24,200 Btu/h 4-way 3 feet x 3 feet Cassette and 15,400-24,200 Btu/h High Static Ducted IDUs have 3/8@ (liquid) and 5/82 (vapor).
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. .. . WATER
Pipe Sizing for Heat Recovery ARWM Series >
Table 58:Piping Limitations for Heat Recovery Operation.

Total pipe length Longest actual pipe length Equivalent pipe length*
Length A+3B+35C <984 ft. (Standard) / 1,640 ft. 492 ft. (Standard) / 656 ft. (Conditional 574 ft. (Standard) / 738 ft. (Conditional
(Conditional Application) Application) Applications)
! Longest pipe length after first branch
<131 feet (295 feet conditional application)
] Elevation differential (Water Source Unit «» Indoor Unit)
Elevation 1 Height <164 feet
q Elevation differential (Indoor Unit <> Indoor Unit) [IDUs connected to separate HRUs which are parallel (Y-branch) connected.]
Elevation 2 Height <131 feet
] Elevation differential (Indoor Unit <» Connected HRU or Series Connected HRU]
Elevation 3 Height <40 feef
] Elevation differential (Indoor Unit <> Indoor Unit [connected to same Heat Recovery Unit])
Elevation 4 Height <49 feet
Elevation 5 Elevation differential (Highest WSU <> Lowest WSU unit)
evation Height <16 feet
Distance between WSU to WSU <33 feet
Distance between fittings and Indoor Unit =20 inches
Distance between fittings and Y-branches / Headers 220 inches
Distance between two Y-branches / Headers 220 inches
Height differential between two Heat Recovery Units if installed with a Y-branch 98 ft.2
Height differential between two series-piped Heat Recovery Units <16 feet
Maximum number of Heat Recovery Units per system 16

! Assume equivalent pipe length of Y-branch is 1.6 feet, and equivalent pipe length of header is 3.3 feet.
2 Up to 131 ft. may be possible with certain applications. Contact LG Engineering for additional information.

Conditional Applications
Conditional applications are computed in LATS. See below for an explanation of when pipes are upsized.

If the equivalent length between the first Y-branch to the farthest indoor unit is >131 feet (up to 295 feet maximum):

* Pipe segment diameters between the first Y-branch and the second Y-branch should be sized up by one following the information in
Table 42. This applies to both liquid and low pressure vapor pipes. If the next size up is not available, or if the piping segment diam-
eters are the same as main pipe (A) diameters, sizing up is not possible.

+ While calculating the entire refrigerant pipe length, pipe lengths for £B should be multiplied by two: A+(£Bx2)+ZC <3,280 feet.

+ Length of pipe (C) from each indoor unit to the closest Y-branch or header < 131 ft.

* [Length of pipe from water source unit to farthest indoor unit (A+B+C)] - [Length of pipe from water source unit to closest indoor unit
(A+B+C)] <131 feet.

If the pipe (B) diameters after the first branch are bigger than the main pipe (A) diameters, pipe (B) should be changed to match main pipe (A)
sizes. If one (or both) of the conditions below are met, the main pipe must be upsized.

+ The equivalent length between outdoor unit and the farthest indoor unit is 295 ft. or more (liquid and gas pipes are upsized).
 The elevation distance between outdoor unit and indoor unit is 164 ft. or more (only the liquid pipe is upsized).
Refer to “Table 55: Main Pipe (A) Diameter from Water Source Unit to First Y-branch.”

Example: When an indoor unit combination ratio of 120% is connected to a 22-ton water source unit:
Water source unit main pipe (A) diameters: 1-3/8@ inches (vapor) and 5/8@ inches (liquid).

1. Pipe (B) diameters: 1-3/8@ (vapor) and 3/4@ (liquid) (after the first branch, when indoor unit combination ratio is 120% [26 tons]).
2. After the first branch, pipe (B) diameters must be changed to 1-3/8@ inches (vapor) and 5/8@ inches (liquid) to match main pipe (A) sizes.
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Instead of using the total indoor unit capacity to choose main pipe (A) diameters, use water source unit capacity to choose downstream main pipe
(A) diameters. Do not permit connection pipes (B) from branch to branch to exceed main pipe (A) diameters as indicated by water source unit.
capacity. Example: When an indoor unit combination ratio of 120% is connected to a 20-ton water source unit (24 tons), and indoor unit with

REFRIGERANT PIPING INSTALLATION
Pipe Sizing for Heat Recovery ARWM Series

a 7,000 Btu/h capacity is located at the first branch:
1. Main pipe (A) diameters on a 20-ton water source unit: 1-1/8@ inches (vapor) and 5/8@ inches (liquid).

2. Pipe diameters between first and second branches, however, are: 1-3/8@ (vapor) and 3/44@ (liquid) (connected downstream indoor unit
capacity is 20 tons).
3. If main pipe (A) diameters of a 20-ton water source unit are 1-1/8@ (vapor) and 5/8@ (liquid), then the pipe diameters between the first

and second branches should be changed to match.

Note that the pipe diameters computed in LATS may not be standard ACR copper tube sizes that are commonly available. In these instances,
refer to the table below and use the next commonly available pipe size. Please refer to the Copper Development Association Inc. Publication
A4015-14/19: Copper Tube handbook for additional information.

Table 59: LATS Conditional Piping Upsizing.

LATS Conditional Applications
Upsized Pipe Diameters

Standard Size Commonly
Available ACR Pipe Diameters

1*

ﬁ 1‘]{8"

1_1;4" —

—]  1-3/8"

1_1’!2" —

ﬁv 1 _5‘,'8"
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REFRIGERANT PIPING INSTALLATION murLm V.

Pipe Layout WATERS

Acceptable Layout Examples

Third Main Pipe
Distri!)ution

First Main Pipe
Distribution

Second Main Pipe =
Distribution

Unacceptable Piping System Layouts

A second branch cannot be installed after a
header.
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MRS Pipe Layout

Refrigerant Piping for Separated Water Source Units

Dual-frame and triple-frame systems should be installed with all water source units located next to each other. In conditions where the dual-
frame or triple-frame water source units need to be separated, the following rules must be followed:

Figure 54: Y-branch Measurement Location.
1. Measurements.
All measurements should be made from the union center of the water source unit O
Y-branch.

2. Maximum pipe length from first water source unit Y-branch to farthest water source
unit.

Total pipe length from the first outdoor unit Y-branch to the piping connection at the

farthest outdoor unit must not exceed thirty-three (33) feet.

Figure 55: Maximum Plpe Length from First WSU
Y-branch to Farthest WSU.

f ’ ‘\\
Tous & || |F

3. Elevation difference between water source units. HRUs Ll
The elevation difference between the highest and lowest elevation water source unit
must not exceed sixteen (16) feet.

33 Feet § eaNB
(Max.)

Trapp Ing Figure 53: Elevation Difference Between Water
1. When required, all traps must be inverted type Source Units.
traps =8" in the vapor line(s).

Buidiq 1ueiabiijoy

a. Heat pump water source units would be =
trapped in the suction vapor line, and heat A : 1
recovery water source units would be trapped \ ’
in the high AND low pressure vapor lines. 16 Feet

(Max)

b. Inverted traps are defined as any piping that
is 28" in a vertical direction up the horizontal
pipe it elevates from.

Elevation
_|
o
o
c
@

Figure 56: Traps for Heat Pump and Heat Recovery Units.

Heat Pump Heat Recovery
To ) To Heat Recovery Units
ISd_oor High Pressure Vapor
nits
Low Pressure Vapor Figure 57: Close Up of An Inverted Qil Trap.
Liquid O . I T
= .
o
g =8 inches
> =
[<5) =]
w IS
>
@
Ll
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REFRIGERANT PIPING INSTALLATION murLm V.

Pipe Layout

1. Inverted traps are required when:
a. Piping in a horizontal direction from the outdoor Y-branch to-
wards an outdoor unit or another outdoor unit Y-branch is greater
than 6.6".

The inverted trap should be installed close to the outdoor unit
Y-branch (no more than 6.6" away; 20" is optimum).

b. Anytime piping turns downward leaving an outdoor unit Y-
branch toward an outdoor unit or another outdoor unit Y-branch

Atrap is required for piping within 8" below the unit connection(s)
but not required for piping 8" or more below the unit
connection(s). The inverted trap should be installed close to the
outdoor unit Y-branch (no more than 6.6" away; 20" is optimum),
and before the pipe toward the outdoor unit turns downward.

Figure 59: Inverted Trap Applications.

Elevation
Elevation

To IDUs / HRUs

%@' Tiap
SQ&

Elevation

Pipe Slope

Horizontal pipe slope should be level or slightly away from the water
source units, otherwise refrigerant and oil will migrate toward the
water source units and accumulate in the pipe segment serving the
frame that is not running or at the lowest elevation. Piping should
never slope more than -10° (see figure) without installing an inverted
trap within 6.6' of the water source unit Y-branch and before the pipe
slopes downward toward the water source unit.

Elevation

WATERS

Figure 58: Examples of Inverted Traps.

A Figure 60: Allowable Pipe Slope.

Toward indoor unit 10°
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WATERS Refrigerant Pipe Connections
Figure 61:Water Source Unit Figure 62: Heat Pump Pipes Figure 63: Heat Recovery Pipes
Before connecting Front Panel. and Service Ports. and Service Ports.

the piping: _. o ) Service Port Service Port
+ Remove the Lgawwgrlgggure Vapor Line
front pane|_ High Pressure Vapor Line
¢+ Check all
plpdes (liquid Water Outlet Liquid pipe | Liquid pipe
and vapor). \ 1
por) o~ Not Used Low Pressure
v (Keep closed) | Gas pipe |
High Pressure High Pressure
I o Gas pipe | - Gas pipe
Water Source Unit Service Valves
1. Field piping. 4, Schrader valves. 7. Field-supplied Figure 64: Service and Schrader Valve Detail.
2. Flare nut. 5. Liquid pipe. 90° elbow. ; e
3. Ball type service valves. 6. Vapor pipe. S
|1 j AN
Note: = N
Do not expose the service valves of the water source unit to heat. Protect the service valve (R 7N —
with a wet towel during brazing. N2 @ ]
Operating the Service Valves 3
1. Loosen or tighten the flare nut by using a torque wrench and backup wrench. Coat the flare 5
connection with polyvinyl ether (PVE) refrigeration oil. i L
2. Remove service valve cap. To operate the shutoff valve, turn ball valve stem 90° using an P N
open-end wrench. Always backseat the valve. After operation, always replace the caps (Tight-
ening torque of service valve cap: = 18.0 Ib-ft). Liquid Pipe Service Port
3. Evacuate the system, and then charge the refrigerant using the Schrader valve. Reattach the
Schrader valve cap after servicing is complete. (Tightening torque of service cap: =10.0 Ib-ft). ~—7

* The unit ships with a factory charge  Figure 65: Service Valves - Open and Closed Positions. Vapor Pipe Senvce Por

of refrigerant. When connecting and

brazing the_ vapor line, using a wet -~ -~ Cut length of pipe and valve as desired,
rag or cooling gel product to protect 1 1 but length must be a minimum of 2-3/4 inches.
the service and Schrader valves = N2

from excessive heat.

1
« After connections are complete, [ )
verify that the service ports and
caps are .Securel.y tightened to pre- Indicates “open” when the pipe and
vent leaking refrigerant gas. the “flats” of the valve stem are parallel.
CLOSE OPEN

AWARNING

o Always take extreme caution to prevent refrigerant gas (R410A) from leaking during use, around fire or flame, and during brazing. If the refrigerant gas comes in
contact with a flame from any source, it may break down and generate a poisonous gas. Never braze in a room that is not ventilated. After refrigerant piping work
is complete, securely tighten both service and Schrader valves to help prevent refrigerant gas from leaking. Verify the system is free of leaks after refrigerant piping
installation is complete.

+ Do not attempt to remove service valve stem and packing or Schrader valve core. Physical injury or death may occur from uncontrolled rapid release of refrigerant.

Note:

+ When connecting the refrigerant piping, make sure the service valves of the water source unit are completely closed (factory setting). Do not open the service valves or
attempt to operate the system until the refrigerant pipe system installation has been completed. Never open the valves before a pressure test is performed, the system
is evacuated, a leak test performed, and the Startup Agent provides authorization to do so.

+ Do not use polyolester (POE) or any other type of mineral oil as a thread lubricant. If introduced to the refrigerant circuit, this type of oil will create oil sludge leading to
system malfunction.

* Use steel wool or comparable material to fill gaps between the unit case and the refrigerant and electrical connections to prevent rodent and animal entry.

@ LG Due to our policy of continuous product innovation, some specifications may change without notification.
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REFRIGERANT PIPING INSTALLATION

Refrigerant Pipe Connections

muLm vV,

WATERS

AWARNING

+ Do not allow the refrigerant to leak during brazing; if the refrigerant combusts, it generates a toxic gas.
+ Do not braze in an enclosed location
« Always test for gas leaks before / after brazing.

Water Source Unit Pipe Connections

1. Do not use kinked pipe caused by excessive bending in one specific area on its length.

2. Braze the pipes to the service valve pipe stub of the water source unit.

3. After brazing, check for refrigerant gas leaks.

4. When selecting flare fittings, always use a 45° fitting rated for use with high pressure refrigerant R410A. Selected fittings must also
comply with local, state, or federal standards.

1. Copper
tube

Creating a Flare Fitting

One of the main causes of refrigerant leaks is improper flared
connections. Create flared connections using the procedure below.

1. Cut the pipe to length.

» Measure the distance between the indoor unit and the water
source unit.
+ Cut the pipes a little longer than measured distance.

2A. Remove the burrs.

« Completely remove all burrs from pipe ends.
« When removing burrs, point the end of the copper pipe down to
avoid introducing foreign materials in the pipe.

2B. Slide the flare nut onto the copper tube.

3. Flaring the pipe end. '
* Use the proper size flaring tool to finish flared connections as i
shown. LY

o ALWAYS create a 45° flare when working with R410A.
Copper pipe

4. Carefully inspect the flared pipe end.

« Compare the geometry with the figure to the right and dimen-

sions as detailed in Figure 32. 4.
+ If the flare is incorrect, cut it off and re-do procedure.
« If flare looks good, blow the pipe clean with dry nitrogen.

Smooth~ - Inside is shiny with no scratches

Figure 66:Dimensions of the Flare. !

Incorrect Flares

92
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= Slanted D Uneven
90°2 thickness
Even length
Table 60:Flared Connection Dimensions.
Indoor unit Pipe o
Vi in. | Liquid (in. . P,

(Btu/h) aop%.()ln ch;J.ID.gm Vapor (in.) | Liquid (in.)

<19,100 1/2 1/4 5/8 ~ 11/16 7116 ~ 1/2

<54.600 5/8 3/8 5/8 ~ 11/16 5/8 ~ 11/16

<76,400 314 3/8 3/4 ~13/16 5/8 ~ 11/16
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REFRIGERANT PIPING INSTALLATION

Refrigerant Pipe Connections / Insulating the Refrigerant Piping

Tightening the Flare Nuts
Table 61:Tightening Torque for Flare Nuts.

Figure 67:Tightening the Flare Nuts.

Pipe size (Inches 0.D.) Tightening torque (ft-Ibs) Width of the flare (A [inches])
3/80 24.1-29.4 1/2
1120 36.5-44.5 5/8
5/80 455 - 55.6 3/4
Note:

Do not use polyolester (POE) or any other type of mineral oil as a thread lubricant. These lubricants are not
compatible with PVE oil used in this system and create oil sludge leading to equipment damage and system malfunction.

1. When connecting the flare nuts, coat the flare (inside and outside) with polyvinyl ether (PVE) refrigeration oil only.
2. Initially hand tighten the flare nuts using three (3) or four (4) turns.

3. To finish tightening the flare nuts, use both a torque wrench and a backup wrench.

4. After all the piping has been connected and the caps have been tightened, check for refrigerant gas leaks.

Loosening the Flare Nuts
Always use two (2) wrenches to loosen the flare nuts.

Refrigerant Piping System Insulation

To prevent heat loss/heat gain through the refrigerant piping, all refrigerant piping including liquid lines and vapor lines must be insulated
separately. Insulation must be a minimum 1/2" thick, and thickness may need to be increased based on ambient conditions and local codes.
All refrigerant piping including Y-branch and Header connections, field-provided isolation ball valves, service valves, and elbows must be
completely insulated using closed-cell pipe insulation. All insulation joints must be glued with no air gaps. Insulation material must fit snugly
against the refrigeration pipe with no air space between it and the pipe. Insulation passing through pipe hangers, inside conduit, and/or
sleeves must not be compressed. Protect insulation inside hangers and supports with a second layer. All pipe insulation exposed to direct
sunlight and deterioration-producing elements must be properly protected with a PVC-aluminum vapor barrier jacket, or alternatively placed
in a weather-resistant enclosure such as a pipe rack with a top cover. The design engineer should perform calculations to determine if the
factory-supplied insulation jackets have sufficient thickness to meet local codes and to avoid sweating at jobsite conditions. Maximum refrig-
erant pipe temperature is 170°F; minimum refrigerant pipe temperature is -40°F. Add additional insulation if necessary.

Buidiq 1ueiabiijoy

Figure 68:Typical Pipe Insulation,
Power Wire and Communi-

cations Cable Arrangement. Figure 70:Typical Refrigerant Flare

Fitting Insulation Detail.

Figure 69:Typical Insulation Butt-Joint
at Indoor Unit Casing.

(A) Liquid Pipe

Gas Pipe Surface of Field-Provided
(© Power Wiring Indoor Unit Casing Pipe Insulation
(D) Insulation i

(E) Communication Cables

@ LG
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Insulating the Refrigerant Piping

Note:

muLm vV,

WATERS

Always properly insulate the piping. Insufficient insulation will result in condensation, reduced heating/cooling performance, etc. Also, if the
pipes aren't insulated properly, condensation could potentially cause damage to building finishes. Pay special attention to insulating the
pipes installed in the ceiling plenum.

Note:

Follow locals codes and the designer’s instructions when selecting EPDM insulation wall thickness.

Table 62: Minimum Refrigerant Pipe EPDM Insulation Wall Thickness Requirements.!

Piping

Classification (in. OD)

Air-Conditioned Location

Non-Air Conditioned Location

1. Typical Conditioned
Location

2. Special Conditioned
Location

3. Typical Unconditioned
Location

4. Special Unconditioned
Location

1/4

Liquid pipe 3/8

2>1/2 inches

>1/2 inches

21/2 inches

2>1/2 inches

1/2

21/2 inches

>1/2 inches

2>1/2 inches

21/2 inches

3/8
1/2

5/8 .
3/4 2112 inches 23/4 inches

718
Vapor pipe 1
1-1/8
1-1/4
1-3/8 23/4 inches
1-1/2
1-3/4
1The thickness of the above insulation material is based on heat conductivity of 0.61 Btu/in/h/ff/°F.

23/4 inches

21 inch

21 inch 21 inch

1. Typical Conditioned Location
A building plenum or space that contains conditioned air that does not exceed 80°F DB.

2. Special Conditioned Location

1. When the location is air conditioned, but there is severe temperature/humidity difference due to high ceilings
¢ Church, auditorium, theater, lobby, etc.

2. When the location is air conditioned, but internal temperature/humidity are high
+ Bathroom, swimming pool, locker room, etc.

3. Typical Unconditioned Location
An unconditioned space inside a building.

4. Special Unconditioned Location: If conditions 1 and 2 below are present.

1. An unconditioned space or plenum of a building.
2. An area where there is an elevated humidity level.

5. Additional Insulation for Indoor Units May be Required in Humid Environments.

The air conditioner factory insulation has been tested according to “ISO Conditions with Mist,” and it satisfies the requirements. If the system
has been operating for a long time in a high humidity environment (dew point temperature: more than 73°F), condensate is likely to form. If
this happens, install 3/8 inch thick ethylene propylene diene methylene (EPDM) insulation that is plenum-rated with a heat-resistance factor
of more than 158°F.

@ LG
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WATERS Insulating the Refrigerant Piping

Applying Insulation to Y-Branch and Header Fittings

Check the fit of the insulation jacket provided with the LG Y-branch and Header kits after all pipes are brazed to fittings. Mark all pipes at the
point where the insulation jacket ends. Remove the jacket. Install field-supplied insulation on the pipe segments first, and then install the LG
provided insulation plugs on the ends of all unused Header ports. Apply the clam-shell insulation on jackets to Y-branch and Header fittings
last. Peel the adhesive glue protector slip from the insulation jacket and install the clam-shell jacket over the fitting.

Figure 73:Y-Branch Insulation. Tape

(field supplied)

Insulator for
field piping

\ Insulator

(included with kit)

Liquid and vapor
pipe joints

Figure 74:Header Insulation. Figure 71:Joints between branch and pipe should be sealed

with tape included in each kit. Tape

Insulate the header using
the insulation attached to
the branch pipe kit as shown.

Field pipe
insulator

Figure 72:Cap pipes should be insulated using the insulator included in each kit, and then taped as shown.
Pipe Insulator Cap

(included with Header Kit) ; ?
Cap pipe %

Note:
Additional Insulation for Y-Branches and Headers May be Required in Humid Environments.
If the system has been operating for a long time in a high humidity environment (dew point temperature: more than 73°F), condensate
is likely to form. If this happens, install 3/8 inch thick ethylene propylene diene methylene (EPDM) insulation that is plenum-rated with a
heat-resistance factor of more than 248°F.

@ LG Due to our policy of continuous product innovation, some specifications may change without notification. 95
©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. All rights reserved. “LG" is a registered trademark of LG Corp.

Buidiq 1ueiabiijoy



REFRIGERANT PIPING INSTALLATION

Pressure (Leak) Testing

Perform a Pressure (Leak) Test

Note:

muLm vV,

WATERS

Do not apply power during this test. If power has been applied to any device before the pressure test, contact your LG Applied Rep champion or

service technician for the procedure to reopen the EEV valves.

1. Upon completion of refrigerant piping system installation, open all isolation ball valves throughout the piping system.
2. DO NOT apply power to the Water Source and Indoor Units. If power is applied, expansion valves close and the pressure test will not be

conclusive.
3. DO NOT open the water source unit service valves; the factory refrigerant charge will be released.

Heat Pump Pressure Test

Sub WSU Main WSU

Connect
Gauges to
Schrader

Close
WSU
Valve

Liquid Pipe

I
|
=0
ho
Co

Liquid Side

4. Use medical grade dry nitrogen and pressure test the refrigerant piping system to a minimum of 550 psi for a period of 24 hours.
Pressurize the liquid, low pressure vapor, and high pressure vapor (heat recovery systems only) concurrently.

N
Indoor Unit

MULTI V Water 5 System Installation Manual

Vapor Pipe

Vapor Side

AWARNING

;/

During pressurization, the nitrogen gas cylinder must be positioned vertically to prevent the nitrogen from entering the refrigeration

system in its liquid state. Do not position the nitrogen cylinder on its side.

Note:

If the ambient temperature changes between the time when pressure was applied and when the pressure drop is checked, adjust

results by factoring in approximately 1.45 psi for each 2°F of temperature difference.

Correction formula = (Temperature when pressure was applied — Temperature when pressure drop is checked) x 0.01.

Example: When pressure (550 psig) was applied, ambient temperature was 80.6°F; 24 hours later when pressure drop (540 psi) was
checked, ambient temperature is 68°F. Thus, (80.6 - 68) x 0.01 = 0.126. In this case, the pressure drop of 0.126 is due to temperature

difference; therefore, there is no leak in the refrigerant piping system.

Due to our policy of continuous product innovation, some specifications may change without notification.
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Heat Recovery Pressure Test

WATERS

REFRIGERANT PIPING INSTALLATION

Pressure (Leak) Testing

Main WSU

O
I High-press
vapor pipe
Vacuum Low-press Heat
pump vapor pipe reCL?r\I/itery
Liquid pipe L Liquid side Vapor pipe :
Indoor unit
Liquid pipe .
Low-pressure Low-pressure Vapor pipe oo O
vapor pipe vapor side A uni
\apor pipe :
High-pressure High-pressure T e Indoor unit
vapor pipe \ vapor side Vagar pipe .
——— Indoor unit
) Liquid pipe
A WARNING

During pressurization, the nitrogen gas cylinder must be positioned vertically to prevent the nitrogen from entering the refrigeration
system in its liquid state. Do not position the nitrogen cylinder on its side.

Note:

If the ambient temperature changes between the time when pressure was applied and when the pressure drop is checked, adjust results
by factoring in approximately 1.45 psi for each 2°F of temperature difference.

Correction formula = (Temperature when pressure was applied — Temperature when pressure drop is checked) x 0.01.

Example: When pressure (550 psig) was applied, ambient temperature was 80.6°F; 24 hours later when pressure drop (540 psi) is

checked, ambient temperature is 68°F. Thus, (80.6 - 68) x 0.01 = 0.126. In this case, the pressure drop of 0.126 is due to temperature
difference; therefore, there is no leak in the refrigerant piping system.
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WATER CIRCUIT INSTALLATION nmuim V.

Water Circuit Design WATERS

Disclaimer: The discussion points provided in this section of the manual are not to be considered a complete or exhaustive
design guide. Use this information for concept and general reference only. Use publications available from ASHRAE® for
design guidance. Final installed designs must be provided by an experienced licensed professional engineer.

Note: References to third-party devices by make and model are used in this document for illustrative purposes. LG does not
warrant any third-party brand or model referenced for any reason including but not limited to quality, merchantability and/or

fitness for purpose. LG is NOT responsible for the selection of any third-party product installed using this guide. Refer to the
third party product selected for pertinent manufacturers’ documentation for, but not limited to, proper sizing, material

selection, installation guidance, startup, warranty terms and conditions and post purchase support.

Fluid Loop Pipe Design

Best Practice: Reverse Return Piping
To minimize the differences in pressure drop through the heat exchanger of each frame in a multi-frame installation, best practice would be to
employ a reverse return strategy See Figure 78 for a diagram that depicts a reverse return pipe system.

Volume of fluid in circulation must be sufficient to compensate for thermal variations occurring along the distribution piping Think through the
dynamics of heat absorbing and heat rejecting devices connected to the fluid loop, loading, unloading, starting and stopping. Add closed cell
fluid storage tanks if necessary to increase fluid system volume to dampen the rate of temperature change.

Maintain a Stable Fluid Flow Rate

Know the design allowable pressure drop range of the automatic flow limiting valve or pressure independent control valve selected. The sta-
bility of the Multi V Water 5 refrigeration cycle is partially dependent on the stability of the rate of fluid flow through the heat exchanger of the
Multi V Water 5 frame. Each frame is designed to operate with a constant volume of fluid passing through the heat exchanger that does not
exceed the rated flow. To achieve a stable fluid flow rate while pressure fluctuations occur in the fluid distribution system, specify and install
pressure independent self-adjusting balancing valves or control valves.

All manufacturers of pressure independent balancing and control valves publish an acceptable differential pressure range across the device
in which the device functions properly. (See Figure 75). The minimum pressure drop through the flow control valve must be larger than the
combined pressure drop of the heat exchanger and all components of the pipe system including the strainer up to the entrance of the pres-
sure independent balancing or control valve.

Figure 75: Pressure Independent Flow Limiting and Control Valves Maintain
Rated Flow at a Predetermined Differential Pressure.

PSID CONTROL RANGE

Pay attention to the minimum acceptable pressure difference through the automatically flow limiting valve or pressure independent control
valve when throttling pumps. the minimum pressure drop through the flow limiting valve must be maintained. Typically 5 PSID.

Open Tower Systems Require Intermediary Heat Exchanger

If open cooling towers or loop fluid is exposed to the atmosphere by any other means, an intermediate heat exchanger MUST BE added to
protect the water source unit from contaminants and debris in the fluid system and isolate the refrigerant to water heat exchanger from the
fluid exposed to atmosphere.

Does Heat Need To Be Purged From The Fluid Loop?

An LG air-cooled heat-pump chiller, cooling tower, dry cooler, or geothermal field may be required to remove heat from the fluid loop during
the peak cooling season. Using load calculation software, determine which day/hour of the year has the highest block cooling load. To esti-
mate the heat rejected to the fluid loop by equipment using a refrigeration cycle, calculate the block load of the building and add 22%. This
will provide a rough estimate of the total amount of heat that will need to be eliminated by the heat purge equipment.

Does The Project Need Heat Added To The Fluid Loop?

A supplemental heat source, such as an air-cooled heat pump chiller, boiler, or solar water heater may be needed to provide supplemental
heat to the fluid loop during heating operation. Calculate the worst case block heating load for all the occupied spaces served by the Multi V
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Water 5 VRF units, add to this the calculated value of heat energy consumed Figure 76: Intermediary HEX.

by any ancillary heating devices. For example sidewalk and driveway snow

melt systems, process equipment, hydronic pre-heat coils or reheat coils in

central station air handlers , dedicated outdoor air system (DOAS) equipment,

domestic water heating equipment. If any connected devices reject heat to the Expansion Tank - et 275" GO0 Tower
fluid loop while the Multi V Water 5 units are in heating mode, then add the _— Heot Bchenger
total heat of rejection from these devices as a credit to this calculation. If the -
calculation demonstrates additional heat is necessary, plan for it.

Multi V Water 5 Heat Exchanger Fluid Flow
Control

Hydronic Components Required — ALL Installations Remgﬂbc
The piping components and control instrumentation required at each Multi -

V Water 5 frame will vary based on; 1) VRF system type (heat pump or heat
recovery); 2) system configuration (single or multi frame); 3) the minimum N
design entering fluid temperature; 4) the desired method of fluid flow control. P Te)

PER FRAME Required Pump LT
V2
1. Two (2) manual or optionally (2) two-position motorized shutoff valves to i W%'

isolate the frame from the building fluid loop.

2. One (1) properly sized and installed flow switch or differential pressure
switch.

3. Two (2) combination pressure/temperature port (or gauges) on the heat exchanger supply and return pipes.

4. One (1) 50 MESH strainer on the supply pipe for each frame (Figure 77, Figure 79, Figure 80) OR, at the installers option, provide (1)
upsized 50 MESH strainer to serve all frames of a multi-frame model (Figure 78).

5. One (1) 0-20 PSIG differential pressure gauge (or ports to read differential pressure) across the strainer.

6. Two (2) pressure/temperature ports (or pressure gauges) one mounted either side of the balancing valve or control valve IF the valve
installed does not have integral ports.

7. Adevice that prevents galvanic corrosion, such as a dielectric union, separating each connection between ferrous and non-ferrous sec-
tions of pipe.

8. Two (2) unions located near the heat exchanger one each on the fluid inlet and outlet arranged to allow for easy removal of the heat
exchanger without the disassembly of any of the pipe system(s) serving the Multi V Water 5 frame.

9. Air vent(s) with plug(s) as necessary on the pipe system, typically at the heat exchanger or at the highest elevation of the pipe segment to
allow complete removal of air pockets in pipe system.

10. One (1) drain tee with plug at the heat exchanger or in the pipe segment at the lowest elevation.

Control Panel

Additional Component Requirements are determined by Entering Water Temperature

1. Entering Fluid Temperature = 60°F

2. Entering Fluid Temperature =50°F and <60°F

3. Entering Fluid Temperature < 50°F

Additional component requirements are different for Multi V Water 5 applications and are primarily defined based on the minimum entering
fluid temperature to the heat exchanger. Each application defines; 1) required Multi V Water 5 frame function code setting adjustments; 2)
anti-freeze requirement 3) additional required components to those included in the list in section Per Frame Required items 1-10 above; 4)

Multi V Water 5 fluid flow control sequence of operation during thermal on cooling and heating operation 5) piping diagram(s) depicting the
placement of the components for each application.

Table 63:Hydronic Accessory Checklist Matrix by Application ID

Dielectrci Auto Method to

- . Motorized | Strainer .| Unions on ! . PIT Port | PIT Port . Variable | PI2-Way | 3-Way Pump | Hex Pump
EFT gppicaen FI9W #50 (kA Isolation PD e Heat .Un.lo.n o HEX HEX A A Water Flow| Control | Control | M625U'® D || EFEES Bypass | Bypass | Discharge
ID Switch | Strainer | valves cock dissimilar | Vent atHEX | Control " across control | Pump - '
valves gauge exchanger Supply | Return Control Kit | Valve Valve Pipe Pipe | Check Valve
metal valve valve
260°F 1 Yes Yes Yes | Optional | Yes Yes Yes Yes Yes Yes Yes | Optional | Yes | Optional | Optional| No Optional No No No No
<60°F250°F 2 Yes | Yes | Yes | Optional | Yes | Yes Yes Yes | Yes | Yes Yes | Optional | No Yes Yes No Yes No No | No No
<50°F 3 Yes Yes Yes | Optional | Yes Yes Yes Yes Yes Yes Yes | Optional | Yes Yes No Yes No Yes Yes | Yes Yes
@ LG Due to our policy of continuous product innovation, some specifications may change without notification.
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Application 1: Entering Fluid Temperature (EFT) =2 60°F

See Figure 77 and Figure 78. Considering the hydronic system component requirements, a design that maintains a fluid temperature = 60°F
is the most cost effective easiest-to-install and maintain. The fluid flow through each frame’s heat exchanger remains constant at rated flow
condition throughout the year. If the localized pressure varies in the building fluid loop, the automatic flow limiting valve (balancing valve) at
each frame or model regulates the localized flow rate to maintain rated flow condition through each frame’s heat exchanger.

Function Code Setting:

+ FN40 is Off - Entering Fluid temperature >50F

* FN41 Set to Off - Neither a bypass pump or motorized isolation valves are wired to Terminals 1(L) and 2(N)
* FN42 Set to OFF - VFC Kit not installed

o FNXX: Pump type selection is system pump (Default)

Anti-freeze required: No
Flow Modulation

 Through the heat exchanger : Constant Flow
+ From/to the building fluid loop: Constant Flow

Additional required components provided by others with EFT = 60°F
Heat Pump and Heat Recovery applications

¢ Single Frame Models: Include an automatic flow limiting pressure independent balancing valve shown in Figure 77.
¢ Multi-Frame Models: Select #1 or #2.
1. Include an automatic flow limiting pressure independent balancing valve for each frame shown in Figure 78.

2. On each frame, install (1) manual balancing valve set for rated flow condition. Route the piping to the frames in a reverse return configura-
tion. Install (1) an automatic flow limiting pressure independent balancing valve in the common return pipe sized for the combined rated
flow of all frames of the multi-frame model shown in Figure 78.

Hydronic fluid control sequence of operation EFT = 60°F

Cooling cycle operation: Upon a call for a compressor start, terminals 1(L) and 2(N) are energized with 220/60/1 power. 460 volt frames will
provide ~220v volt power. These terminals can serve up to a 500 VA load and are provided to power optional two-position motorized isolation
valves. If 220-volt motorized isolation valves are installed, they will open allowing heat exchanger fluid flow to begin. Following a delay of

30 seconds after the call for a compressor start, and after the flow switch closes making the circuit between terminals 5(A) and 6(B) proving
the flow rate through the hex has achieved a minimum of 90% of rated flow, the compressor will start. When the measured compressor head
(high) pressure is above (or below) the target value set by the control algorithm, the onboard logic will modulate the volume of refrigerant

Figure 77: Entering Fluid Temperature = 60°F - Heat Pump and Heat Recovery, Single and Multi-Frame Models

Correct pipe diameter in/out
determined by flow switch selection . b i L‘qj
Auto Flow Limiting ;b o 1
(balancing) valve Paddle Auto-Air Vent L
(See guidance) Flow Switch »E’
(See guidance) (. @ LG
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Figure 78: Entering Fluid Temperature = 60°F - Option for Heat Pump Multi-Frame Models
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flowing through the heat exchanger, or modify the speed of the compressor, or both. When the load is satisfied the microprocessor will call
for the compressor to shut down. Compressor will ramp down speed and shutoff. Once off, the voltage to terminals 1(L) and 2(N) will cease.
If motorized fluid flow isolation valves are installed, they will close and stop fluid flow to the heat exchanger. See Figure 77 and Figure 78.

Heating cycle operation: Upon a call for a compressor start, terminals 1(L) and 2(N) are energized with 220/60/1 power. 460 volt frames will
provide 220 volt power. These terminals can serve up to a 500 VA load and are provided to power optional two-position 220 volt motorized
isolation valves. If 220 volt motorized isolation valves are installed, they will open allowing heat exchanger fluid flow to begin. Following a
delay of 30 seconds after the call for a compressor start, and after the flow switch closes making the circuit between terminals 5(A) and 6(B)
proving the flow rate through the hex has achieved a minimum of 90% of rated flow, the compressor will start. When the measured compres-
sor head (high) pressure is above (or below) the target value set by the control algorithm, the onboard logic will modulate the volume of
refrigerant flowing through the heat exchanger, or modify the speed of the compressor, or both. When the load is satisfied the microprocessor
will call for the compressor to shut down. Compressor will ramp down speed and shutoff. Once off, the voltage to terminals 1(L) and 2(N) will
cease. If motorized fluid flow isolation valves are installed, they will close and stop fluid flow to the heat exchanger. See Figure 77 and Figure
78.

Application #2: Entering Fluid Temperature 250°F and <60°F

See Figure 79. When the fluid temperature is less than 60°F, there is an opportunity to save pumping energy by modulating the fluid flow
through the heat exchanger while the refrigerant cycle controls head pressure. LG requires a pressure independent control valve or a pres-
sure dependent control valve in conjunction with an automatic flow control valve (balancing valve) to maintain the maximum flow through the
heat exchanger at rated flow condition as localized pressure varies in the building fluid loop.

Function Code settings:

* FN40 is Off - Entering Fluid temperature >50F

* FN41 Set to Off - Neither a bypass pump or motorized isolation valves are wired to Terminals 1(L) and 2(N)
* FN42 Set to ON - Variable Flow Control (VWFC) Kit installed

« FNXX: Pump type selection is system pump (Default)

Anti-freeze required: No
Flow Modulation

¢ Through the heat exchanger : Variable Flow 100% to 40%
¢ From/to the building fluid loop: Variable Flow 100% to 40%

Additional required components provided by others with EFT = 50°F and < 60°F
For all Heat Recovery and Heat Pump installations, select one of the following and apply to each frame.

1. (1) LG Variable Water Flow Kit (PN PWFCKNO000) with (1) pressure independent two-way control valve shown in Figure 79.
Note: On applications with an entering fluid temperature = 60°F, the pressure independent control valve and variable fluid flow control kit is not
required but may be applied if desired.

2. (1) LG Variable Water Flow Kit (PN PWFCKNQ00) with (1) pressure dependent two-way control valve in conjunction with an automatic
flow limiting balancing valve (not shown).

Hydronic Fluid Control Sequence Of Operation EFT = 50°F and < 60°F

Cooling cycle operation: Upon a call for a compressor start, terminals 1(L) and 2(N) are energized with ~220/60/1 power. 460 volt frames will
provide ~220 volt power. These terminals can serve up to a 500 VA load and are provided to power optional two-position 220-volt motorized
isolation valves. If motorized isolation valves are installed, they will open allowing fluid flow to begin. The VWFC kit will provide 24 volts to
power the operator and a variable 2-10 volt control signal initially set at 5 volts to set the valve position at 50% open. Following a delay of

30 seconds after the call for a compressor start, and after the flow switch closes proving flow has reached 48% rated condition the circuit
between terminals 5(A) and 6(B) will close and the compressor will start. When the measured compressor head (high) pressure is above (or
below) the target value set by the control algorithm, the onboard logic will modulate the position of the control valve. If the control valve is ei-
ther fully open or at the required minimum 40% flow position and further refrigerant cycle pressure adjustment in necessary, the control logic
may vary the volume of refrigerant flowing through the heat exchanger, or modify the speed of the compressor, or both. In the case where the
head pressure is above the target, the voltage value to the valve will increase and fluid flow from/to the building fluid circuit will rise. When
the head pressure is below target, the voltage value will decrease and fluid flow from/to the building fluid circuit will be reduced. When the
load is satisfied the microprocessor will call for the compressor to shut down. Compressor(s) will ramp down speed and eventually shutoff
and the VWFC kit will modulate the valve to 40% open. Once off, the VWFC kit will close the two way valve, and the voltage to terminals 1(L)
and 2(N) will cease. If 220-volt motorized fluid flow isolation valves are installed, they will close and stop fluid flow to the heat exchanger.
See Figure 79.
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Heating cycle operation: Upon a call for a compressor start, terminals 1(L) and 2(N) are energized with ~220/60/1 power. 460 volt frames will
provide ~220 volt power. These terminals can serve up to a 500 VA load and are provided to power optional two-position 220-volt motorized
isolation valves. If motorized isolation valves are installed, they will open allowing fluid flow to begin. The VWFC kit will provide 24 volts to
power the operator and a variable 2-10 volt control signal initially set at 5 volts to the control valve actuator moving the valve position to 50%
open. Following a delay of 30 seconds after the call for a compressor start, and after the flow switch closes proving flow has reached 48%
rated condition the circuit between terminals 5(A) and 6(B) will close and the compressor will start. The VWFC kit will begin monitoring the
compressor suction pressure. When the measured compressor suction (low) pressure is above the target, the voltage value to the valve will
decrease and fluid flow from/to the building fluid circuit will be reduced. When the compressor suction (low) pressure is below target, the
voltage value will increase and fluid flow from/to the building fluid circuit will rise. In applications with the entering fluid temperature less than
60F, the VWFC kit will position the control valve 100% open. When the load is satisfied, the microprocessor will call for the compressor to
shut down. Compressor(s) will ramp down speed and eventually shutoff. Once off, the VWFC kit will close the two way valve, and the volt-
age to terminals 1(L) and 2(N) will cease. If 220-volt motorized fluid flow isolation valves are installed, they will close and stop fluid flow to
the heat exchanger. See Figure 79.

Figure 79; EWT = 50F and < 60F (optional for EWT = 60F) - Heat Pump and Heat Recovery, Single and Multi-Frame Models
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Application #3: Entering Fluid Temperature < 50°F
See Figure 80. When the frame is operating in heating mode, following completion of an initial startup (about two-minutes), the variable flow
control kit will maintain the control valve position at 100% open. There will not be fluid flow through the bypass.

Note: If the application is HEATING ONLY (cooling operation will be locked out) installation of the bypass pipe and pump is not necessary. Use
Figure 1 pipe diagram for installation guidance in HEATING ONLY applications with EWT < 60F.

* Pete's Plug ports required ONLY if Pl control valve installed does not feature integrated differential pressure ports.

For all heat pump and heat recovery applications where cooling may be required and the entering fluid temperature is less than 50F, and
the cooling load on the system is large enough to require a mode change of the reversing valve to begin cooling operation or a frame start
in cooling mode occurs, and the building’s cooling load remains low, the rate of heat exchange in the refrigerant-to-water heat exchanger
must be reduced to maintain an efficiently operating refrigeration cycle operation. The onboard control logic of the Multi V Water 5 frame will
reduce the flow rate through the heat exchanger using the variable water flow control kit down to the minimum required 40% of rated flow.
When the entering fluid temperature is excessively low, the minimum required 40% may result in excessive heat transfer. This may occur in
single frame installations, but may be more prevalent on larger capacity multi-frame models. To meet this challenge, the LG Multi V Water

5 refrigeration cycle control algorithm allows one or more frames in a multi-frame heat recovery models to operate, when necessary, in the
opposite mode of the dominant mode at any given time. The benefit being increased refrigerant cycle operating efficiency, cycle stability,
and a significant increase in ability to turn down during lightly loaded (opposite mode) operation. Since Multi V Water 5 heat recovery system
frames may be operating in either heating or cooling mode at any given time, every frame must be provided independent fluid flow control
apparatus.

Methods that may be employed to warm the entering fluid while operating in cooling mode:

1. The most cost effective, however least efficient, solution would be to install a third party submersible heater in the fluid pipe providing fluid
to the Multi V Water 5 frame. Control the heater capacity using an SCR controller connect to a fluid temperature sensor monitoring the
entering fluid. Set the control to maintain a target temperature e above 50°F with an acceptable dead band to minimize unnecessary on/off
cycling of the heating device control. Since this option is not energy efficient, it will not be explored further.

2. The most energy efficient option is to provide a pump and a bypass pipe to “recirculate” the warmer fluid leaving the heat exchanger back
to the inlet. See Figure 80.

@ LG
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Bypass Fluid Flow Concept

The variable flow control kit (VWFC) modulates the position of a 3-way control valve. Install three-way valves using a diverting configuration.
Verify the 100% linear flow is path is to the building return and the reduced flow path is to the bypass pipe referencing the valve manufac-
turer’s literature. When installed using the diverting configuration, at any time the 3-way valve position is less than 100% open, the fluid flow
returning to the building is reduced below the rated flow rate, and fluid flow through the bypass will increase. If the valve installed is engi-
neered to provide proportional flow between the common port and the port that is 90 degrees to the direction of flow entering the valve, the
flow rate through the heat exchanger could be reduced but should remain at 80% or more at all times.

As the warmed bypass fluid mixes with the supply fluid from the building, the temperature of the fluid entering the heat exchanger will begin
to rise. Since the bypass pump maintains the fluid flow rate through the heat exchanger using either bypassed fluid or fluid from the building,
this installation strategy allows the flow rate from the building to be modulated down to zero, eliminating the need to maintain a minimum 40%
flow rate when the bypass and pump are not present. The actual position of the 3-way valve is set by the variable flow control kit based on
refrigerant cycle head pressure. Using the bypass configuration, irrelevant of the of the fluid supplied from the building, the resulting tem-
perature of the fluid entering the heat exchanger will self-adjust over time to a temperature that satisfies the needs of the refrigeration cycle
operating in cooling mode. Variable speed pump applications are being researched, but are not ready for general use. Currently LG supports
the use of constant speed pump. If another method of flow control is desired, contact LG Applications Engineering team to discuss.

Function Code settings:

* FN40 Set for low fluid temperature operation

* FN41 Setto ON - 220 volt motorized isolation valves and/or bypass pump powered using terminals 1(L) and 2(N)
* FN42 Set to ON - VWFC Kit installed

o FNXX*: Pump type selection is bypass pump*

*NOTE: If the 7-segment display does not offer a function code that allows the choice between pump types, DO NOT Start the product without a
firmware upgrade. Contact your LG After Market Technical Specialists.

Anti-freeze required:

* Yes

¢ If the design entering fluid temperature is = 35°F, use a minimum of 35% propylene glycol (by weight.)

+ For designs with an entering fluid temperature < 35 °F, use a minimum concentration of 40% propylene glycol (by weight.).
Flow Modulation

+ Through the heat exchanger : Generally constant at 100% of rated flow, down to 80% acceptable
¢ From/to the building fluid loop: Variable Flow 0% to 100% of rated flow

Additional required components provided by others with EFT < 50 °F

For all Heat Recovery and Heat Pump models, apply all of the following to each frame: (Figure 80)
(1) LG Variable Water Flow Kit.

(1) Pressure dependent three-way control valve

(1) Automatic flow limiting balancing valve.

(1) Heat exchanger bypass pipe.

(1) Constant volume recirculating pump.

(1) Recirculating pump bypass pipe.

(1) 2-position motorized shutoff valve in the pump bypass pipe (voltage selected dependent on pump mfg aux relay options selected).
(1) Check valve - discharge of the bypass pump.

Hydronic fluid control sequence of operation EFT < 50°F

NOTE: Units manufactured before June 1, 2023 may require a firmware upgrade prior to startup for this sequence to function. Contact your LG
Aftermarket Technical Specialists before attempting to operate the Multi V Water 5 without confirming firmware installed is acceptable for this
application.
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Multi V Water 5 Frame - Three-Way Valve with Constant Speed Pump

Cooling cycle operation: Upon a thermal on request from an IDU, terminals 1(L) and 2(N) are energized with 220v/60/1 power. 460-volt
frames will also provide ~220 volt power. These terminals can serve up to 500 VA load and are provided to power optional field provided
motorized 220-volt isolation valves and 220-volt recirculation pump if the amperes of the combined connected total is < 500 VA.

Note: This sequence assumes the constant volume, on/off controlled recirculation pump and optional two-way motorized 220-volt isolation
valves are powered using Terminal 1(L) and 2(N). The pump start/ stop circuit is controlled using terminals 3(L) and 4(N), The circulating pump
is installed in the pipe connecting the heat exchanger outlet to the three-way control valve inlet as shown in Figure 80. If the combination of the
pump and control valve operator(s) power draw exceeds 500VA, provide a separate source of power for the bypass pump and a field provided
pilot relay connected to terminals (1(L) and 2(N). Provide fusing between the pump and the terminals as well as the optional isolation valves and
the terminals. Fuse size for any single connected component cannot exceed 2.2 amperes @ 220Vv.

If motorized 220-volt two-position isolation valves are installed, the isolation valve operators shall open and fluid flow between the build-
ing and the frame will commence. After a delay of approximately 30 seconds following a thermal on request from an IDU, or following the
completion of a reversing valve position changeover, Multi V Water 5 closes the circuit between Terminals 3(L) and 4(N) starting the pump.
Simultaneously, the variable flow control kit provides 24 volts to power the 3-way valve operator and a variable 2-10 volt control signal ini-
tially set at 5-volts, setting the 3-way valve position at 50% of stroke.

The normally open pump bypass valve operator is wired to the pump auxiliary contactor. When the pump starts, the auxiliary contactor on the
pump is energized closing the normally open bypass pump valve stopping the flow of fluid through the pump bypass pipe. The bypass valve
operator’s auxiliary contact (end switch) (or variable 2-10 volt signal) whichever is the case will provide a feedback signal to confirm the valve
is closed.

Note: If confirmation from the end switch is not received within 90 seconds (adjust the time delay period for valve operator end to end stroke
time) of a pump start, the time delay relay will stop the pump and the pump auxiliary contact will open. The bypass valve operator will be de-
energized stroking the valve to the open position. If the valve operator fails, the fail-open spring of the valve operator will return the bypass valve
to the open position.

After the pump starts, Multi V Water 5 is seeking flow confirmation by monitoring the circuit between terminals 5(L) and 6(N). When the flow
switch closes confirming a minimum of 90% of rated flow is present (see Table 65 for flow switch setting specifications), the circuit between
terminal 5(L) and 6(N) is completed. If the flow leaving the heat exchanger falls below 80% of rated flow, the flow switch will open.

Note: when the flow switch opens signaling loss of flow, error code CH189 will be displayed on the Multi V Water 5 seven-segment display.

Upon flow confirmation, the compressor begins a soft-start and ramps up to a warm-up speed of approximately 30 Hz. After approximately
two minutes the main controller adjusts the compressor speed and modulates the position of the 3-way valve in response the variable voltage
signal provided by the variable flow control kit (VWFC).

The VWFC kit adjusts valve position to maintain compressor head pressure. When the measured compressor head (high) pressure is above
the target, the voltage value sent by the VWFC kit to the 3-way valve will increase, fluid flow from/ to the building fluid circuit will rise, and the
volume of fluid flowing through the bypass pipe will decrease. When the compressor head (high) pressure is below target, the voltage value
from the VWFC kit to the 3-way control valve will decrease, fluid flow from/to the building fluid circuit will be reduced, and the volume of fluid
passing through the bypass will increase.

When the building cooling load decreases, the microprocessor instructs the compressor to slow down. When the compressor in the frame
has stopped running, the control voltage signal from the VWFC kit will be reduced to zero (0) volts and the valve position will be 100% open
between the heat exchanger and the building return with no flow through the bypass. The dry contact closure between Terminals 3(L) and
4(N) will open, opening the pump auxiliary contact de-energizing the pump operation and pump bypass valve operator. Simultaneously, 220-
volt power to terminals 1(L), 2(N) will cease, closing the optional 220-volt isolation valves and de-energizing the pump.

Heating Cycle Operation: Upon a thermal on request from an IDU, terminals 1(L) and 2(N) are energized with 220v/60/1 power. 460-volt
frames will also provide ~220 volt power. These terminals can serve up to 500 VA load and are provided to power optional field provided 220-
volt motorized isolation valves and recirculation pump if the amperes of the connected total is < 500 V A.

Note: This sequence assumes the constant volume, on/off controlled recirculation pump and optional two-way motorized 220-volt isolation valves
are powered using Terminal 1(L) and 2(N). The pump start/ stop circuit is controlled using terminals 3(L) and 4(N), The pump is installed in the
pipe connecting the heat exchanger outlet to the three-way control valve inlet as shown in Figure 80. If the combination of the pump and control
valve operator(s) power draw exceeds 500VA, provide a separate source of power for the bypass pump and a field provided pilot relay connected
to terminals (1(L) and 2(N). Provide fusing between the pump and the terminals as well as the optional isolation valves and the terminals. Fuse
size for any single connected component cannot exceed 2.2 amperes @ 220v.

If motorized 220-volt two-position isolation valves are installed in lieu of manual shutoff valves the isolation valve operators shall open and
fluid flow between the building and the frame will commence.

@ LG Due to our policy of continuous product innovation, some specifications may change without notification.
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After a delay of approximately 30 seconds following a thermal on request from an IDU, or following the completion of a reversing valve posi-
tion changeover, Multi V Water 5 will NOT close the circuit between Terminals 3(L) and 4(N). The pump remains off and the 3-Way control
valve remains 100% open between the heat exchanger and the building return providing 100% flow through the pump bypass pipe to the
heat exchanger.

Note: If the circulating pump operates while in heating mode shut the system down. Leaving the system operational could result in damaged heat
exchanger to to ice formation. Verify the function code settings are correct and that bypass pump has been selected for FNXX. Also confirm the
firmware version is valid for use with bypass pump operation. If a firmware change is required contact LG Aftermarket Service.

Multi V Water 5 is seeking flow confirmation by monitoring the circuit between terminals 5(L) and 6(N). When the flow switch closes confirm-
ing a minimum of 90% of rated flow is present (see Table 69), the circuit between terminal 5(L) and 6(N) is completed. If the flow leaving the
heat exchanger falls below 80% of rated flow, the flow switch will open.

Note: when the flow switch opens signaling loss of flow, error code CH189 will be displayed on the Multi V Water 5 seven-segment display.

Upon flow confirmation, the compressor begins a soft-start and ramps up to a warm-up speed of approximately 30 Hz. After approximately
two minutes the main controller adjusts the compressor speed to satisfy the building heating load. The VWFC kit does not modulate with low
temperature fluid entering the heat exchanger while operating in heating mode. The voltage signal to the 3-way control valve remains at zero
(0) volts.

The microprocessor instructs the compressor to slow down. When the compressor in the frame stops running, the 220-volt power to Termi-
nals 1(L) and 2(N) will cease, closing the optional isolation valves.

Note: For valve malfunction and power loss safety logic see page 117

Figure 80: Entering Fluid Temperature < 50°F, 3-Way Control Valve and Constant Speed Pump
Heat Pump And Heat Recovery Single And Multi-Frame Models

Required LG Variable Water flow Control Kit PWFCKNOOO
&l (Order seperately - field mounted)
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MULTI V Water 5 System Installation Manual

I—

Non-Ferrous Pipe

Return ¢ T Supply

Note: Belimo ball valve orientation depicted. Valve port identification and installation orientation different for other manufacturers and Belimo
globe valves.

Component Selection Guidance

Note: This information is not all inclusive and should not be your only source of technical information when engineering the hydronic system.
ALWAYS refer to the selected manufacturer’s device, engineering, installation, and start-up instructions. DO NOT rely on this information as the
manufacturer’s data may have changed. The data is provided for training purposes only. If any information presented here conflicts with informa-
tion in the device manufacturer’s published documentation, use the manufacturer’s information.

LG Variable Water Control Kit (VWFC)

When the fluid temperature entering the heat exchanger is below 60°F, the LG Variable Water Flow Control
(VWFC) Kit is required. The VWFC kit consists of a printed circuit board, and provisions are provided to power
a 24-volt third party pressure independent control valve/actuator supplied by others. Reference sequence

Due to our policy of continuous product innovation, some specifications may change without notification.
106 ©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. All rights reserved. “LG" is a registered trademark of LG Corp.




nmuimnr V. WATER CIRCUIT INSTALLATION

WATERS Water Circuit Design

of operation discussion elsewhere in this manual for detailed information. Each LG Multi V Water 5 frame in multi-frame models require a
separate VWFC kit.

The variable flow control kit purpose is to assist the refrigeration cycle control logic maintain a stable refrigeration cycle while operating in
cooling mode with an unusually cold entering fluid temperature. In cooling mode the voltage signal varies comparing target head pressure
with actual head pressure. In heating mode the voltage signal varies comparing target low pressure with actual low pressure. When the en-
tering fluid temperature is less than 60°F, the VWFC kit may reduce the flow rate of fluid to the heat exchanger
to maintain stable refrigeration cycle operation. The logic will provide a variable volt analog signal to a field
provided linear-response control valve.

Note: The programmed logic of the variable flow control kit assumes the fluid flow rate at design conditions is set
at rated flow.

Note: For VWFC kit main PCB board DIP switch settings refer to Table 79 on page 135.
Automatic Flow Limiting Valves (Pressure Independent Balancing Valve)

Otherwise known as pressure independent balancing valves are engineered to maintain steady state flow as
the local pressure varies in the fluid loop. They are only effective over the manufacturer’s specified differential pressure range.

Image courtesy of Griswold Controls, Inc.

The valve body is engineered to accept a variety of interchangeable cartridges so the same body can be used over a wide range of desired
flow conditions. Refer to the instructions provided with the flow limiting valve to guide the installer which cartridge is best considering the fluid
differential pressure and rated flow rate at each Multi V Water 5 frame location. Refer to the flow limiting valve manufacturer’s instructions
how to set the maximum flow rate for the cartridge option installed.

Note: To perform a proper flow limiting valve and cartridge selection, one needs to know the total pressure drop across the heat exchanger, all
piping specialties up to and including the flow limiting valve selected. Call your selected flow limiting device manufacturer’s rep for assistance
selecting the right valve body, cartridge, and setting value to achieve the rated flow rate required.

Rule of Thumb Selecting a Cartridge

For a system with up to 75 feet of pump head, in general select a 2-32 PSID cartridge. If the pump head exceeds 75 feet, some locations
may need a 4-57 PSID cartridge.

Selection and ordering notes:
+ Before selecting/installing cartridges, consult with the flow limiting valve manufacturer’s cartridge selection guidance.
+ Review the flow limiting valve manufacturer’s product options before ordering.
+ If a pressure independent two-way control valve will be installed in conjunction with the LG VWFC Kit, the automatic flow limiting valve
should not be installed.

Note: Do not operate the Water 5 unit without first setting the maximum flow rate. Fail-
ure to perform this tasks may result in unstable refrigerant cycle operation. i

Pressure Independent (PI) Two-Way Variable Flow Control Valve and Actuator

The pressure independent two-way control valve performs two duties. It maintains
steady state maximum flow under varying differential pressure conditions over a speci-

Image courtesy of Belimo Holding AG

Image courtesy of

fied differential pressure range (Figure 80) and also varies the volume of fluid to the Griswold Controls, Inc.
heat exchanger in response to a variable-volt signal originating from the LG variable
fluid flow control kit.

When the control valve is wide open, the pressure drop across the PI control valve assembly must be within the valve manufacturer’s control-
lable range (Figure 80). If the differential pressure is outside the published controllable range, the valve will operate as a fixed orifice device
and will not maintain steady state flow. Contact the PI control valve manufacturer’s representative for further assistance.

If the Belimo valves/actuators, were ordered “off the shelf”, a Belimo ZTH US Handheld programming tool will be required to set the pre-
scribed value at the jobsite prior to starting the Water 5 frame.(www.belimo.com).

Selection and ordering notes:
* Specific gravity is an important attribute to of a liquid passing through a Flow Control Valve. The rated specific gravity of fluids at

@ LG Due to our policy of continuous product innovation, some specifications may change without notification.
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temperatures other than 60° F are measured comparing the specific gravity of pure water at 60° F. A specific gravity correction factor
should be applied to calculations. Contact the valve manufacturer for selection assistance.

+ When ordering Belimo valves/actuators, specify the maximum flow rate defined in Table 66 with each valve on the order. If the valve is
ordered “off the shelf”, a Belimo ZTH US Handheld programming tool will be required to set the prescribed value at the jobsite prior to
startup.(www.belimo.com).

Table 64:Example Pressure Independent Control Valve Body.

@ Min Max ; '
X . @ . X Diff press . A Multi V Water 5
f=4
Mig Series Valve with Operator Valve Body Dia (in) e & Min flow [ Max Flow | pressure | working o Fluid temp | Fluid e T sl s
Image Thread 2 (GPM) (GPM) drop | pressure range (F) [ type ;
@ ; (PSI) Nom Capacity (tons)
(PSI) (psi)
P21255U-285 | 1-U4FPT | 2-way | Linear 3 285 5 200 550 | 1410250 | o 6.8 Belimo.com
Belimo | PI-CV - __‘_@ P2150SU-396 | 1-1/2 FPT 2-way Linear 3 39.6 5 200 5-50 1410250 | 60% 6,8,10,12 Belimo.com
o P2200SU-761 | 2FPT 2-way | Linear 3 76.1 5 200 550 | 1410250 | 9lveol 14,16 Belimo.com
Griswold| . " PNL_BP_ 1-14FPT | 2-way | Linear 4 20.4 3 360 3-58 410348 | upto 6 GriswoldControls.com
Control Pinnacle M 50% 581012 (Al
ontrols A PNL_BQ_ | 1-12FPT | 2-way | Linear 9 60 3 360 358 | 410348 | giycol | 4 16 a0 GriswoldControls.com

Valve operator listed may or may not be equipped with a position capability. If position feedback is required on the project, verify the valve operator ordered can fulfill requirement. Feedback signal reports actual valve stem position using variable voltage
signal. This value not currently used by LG Water 5 variable flow controil kit. Provided for BMS monitoring purposes]

Belimo® is a registered trademark of Belimo Holding AG.

FlowCon, Inc. is a subsidiary of Griswold Controls®

Griswold Controls® is a registered trademark of Griswold Controls, Il d/b/a Griswold Controls LLP

Table 65: Example Pressure Independent Control Valve Actuators.

) Maximum Feedback .
_ Valve with operator 1 . |Operator power| Power draw : Manufacturer's
Mfg Series iEn Operator stroke time VeV (watts) signal Setup* Website
C=Normally Cl¢sed; FO=Fail Qpen Y (seconds) selection*

AKR24-EP2 90 24 4.6 2-10V NC/FO

Belimo PI-CV - __‘%) AKR24-EP2 90 24 46 2-10V NC/FO Belimo.com
e AKR24-EP2 90 24 46 210V | NCIFO
& FN.1.2 85 24 3 210V [ NCIFO

Griswold Pinnacle " FlowCon.com

-g"‘?« FH.1 85 24 3 2-10V NC/FO

1 Valve operator model specified is not the only model that will work. Select operator to be fail open via spring return or by electronic means with battery backup.

PI control valve pre-start setup notes:

+ Refer to the valve manufacturer’s latest published installation literature for selection, installation, and startup instructions.

+ Verify the valve and operator installed is the correct combination for the model listed before applying the setting value specified.

+ Set the relationship between the voltage signal and the valve adjustment rate of change to be “linear”.

+ Set the end-to-end stroke time to be as fast as possible but no more than 90 seconds.

+ Set the valve to modulate in response to be 2-10v (not 0-10v) analog signal. (2 volts = closed, 10 volts 100% open)

¢ Set the actuator for “direct acting” operation.

+ Set the maximum flow rate through the PI control valve (or the flow limiting valve) at the frames rated flow rate when the valve is 100%
open. Table 70 provides Belimo and Griswold two-way Pl valve setting values for selected models to set the maximum flow rate refer-
encing all Multi V Water 5 frames.

Note: Do not operate the Multi V Water 5 unit without first setting the maximum flow rate. Failure to perform this task may result in unstable
refrigerant cycle operation. See Table 66.

The maximum flow rate using a FlowCon Pinnacle valve can be set in the field without requiring a programming tool.

Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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Table 66: Example PI Control Valve Actuator Maximum Flow Settings

Water Circuit Design

Dia (in) LG Model 6.0 Ton 8.0 Ton 10.0 Ton 12.0 Ton 14.0 Ton 16.0 Ton
Mfg Series Valve with operator image Model Operator Thiead ARWMO72*AS5 | ARWMO96*AS5 | ARWMI21*AS5 | ARWMI144*AS5 | ARWMIG8DAS5 | ARWM192DAS5 Mfg selection site
Rated GPM 20.3 254 304 35.5 45.7 50.8
P2125SU-285 | AKR24-EP2 | 1-1/4 FPT 71% 89% Belimo.com
Belimo PI-CV ?—‘ ;ﬂ%} P2150SU-396 | AKR24-EP2 | 1-1/2FPT [max flow % setting 51% 64% 7% 88% Belimo.com
e P2200SU-761 | AKR24-EP2 2FPT 60% 67% Belimo.com
Griswold _ " PNL_BP_ FN.1.2 1-1/4 FPT . 5.0 FlowCon.com
Controls | iMn2Cle 7 max flow setting
o PNL_BQ_ FH.1 1-12 FPT 18 21 24 2.7 35 39 FlowCon.com

Pressure Dependent Three-Way Control Valve and Actuator

Three way valves by nature are not pressure independent. Therefore, to set the maximum
flow at rated flow condition through the heat exchanger, the installation will also require instal-
lation of an automatic flow limiting valve (pressure independent balancing valve). See Figure
80.

Note: The valve orientation in Figure 5 depicts a Belimo 3-Way ball valve. Port connection
locations and identifiers are different between valve designs and valve manufacturers. For
example, a Belimo 3-way globe valve port orientation and identifiers are different from their
3-way ball valve. The valve should be installed with the linear response path connecting the

Figure 81: Ball and Globe Valves

Belimo
Ball valve —

¢ 6-12 ton

Images courtesy of Belimo

Holding AG

b

Griswold

heat exchanger outlet with the building return pipe. Follow the selected valve manufacturer’s Fang = Ball val
installation and startup procedures Belimo P ot
' Globe valve 6-16 ton
, I 14-16 ton
Table 67: 3-Way Valve Manufacturers’ Specifications .
Valve with Valve -5 Install Port | BLDG | sator Control Motor | £ Stroke
Mfg Series del Dia (in)| Type o Response p Connto | Return del Fail Safe / Ports Valt Voltage / 1
Acutator Image | Model § Config HEX Port Mode oltage Watts (seconds)
S
3-wa ves/ 24 VAC
Belimo Y B320L 3/4 Ball No Linear Diverting B AB | LF24-MFT-US |  Spring Return 2-10 volt 90 sec
B8v) . 2.5 Watts
Port B-AB Open
’ SVKB24-MFT
. 3-way g’ Linear - Yes / Selectable 24 VAC
Belimo | G332B-M| 1.25 | Globe No Diverting B AB or 2-10 volt 90 sec
(BGVL) Port B-AB LVKB24-MFT Port B-AB Open 3 Watts
e
! 3-way , Linear . KMC Yes . 24VAC
Griswold (Unimizer) . ; UR3BF_ | 3/4 Ball No Port AB-A Diverting AB A MEP-4002 Port AB-A Open 2-10 volt 4 Watts 90 sec
o
. 3-way Linear R KMC Yes 24VAC
Griswold (Unimizer) ?‘ UR3DC_ | 1.25 Ball Yes Port AB-A Diverting AB A MEP-4002 Port AB-A Open 2-10 volt 4 Watts 90 sec
e
) 3-way Linear —_— KMC Yes 24 VAC
Griswold (Unimizer) ?" UR3DB_ | 1.25 Ball No Port AB-A Diverting AB A MEP-4002 Port AB-A Open 2-10 volt 4 Watts 90 sec

Belimo® is a registered trademark of Belimo Holding AG.

FlowCon, Inc. is a subsidiary of Griswold Controls®

Griswold Controls® is a registered trademark of Griswold Controls, Il d/b/a Griswold Controls LLP
KMC is a third-party manufacturered valve actuator provided with the Griswold Unimizer valve.

@ LG Due to our policy of continuous product innovation, some specifications may change without notification.

(1) Important note: When ordering Belimo ball valve actuators, you must specify a 90 second end to end stroke time (Belimo default stroke time is 150 seconds)
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3-Way Valve Flow Data For Pure Water At 60F — Adjust Using Manufacturer’s Software For Other Conditions
Table 68: 3-Way Valve Manufacturers’ Specifications at LG Operating Parameters
Nominal Capacity 8.0 Ton 10.0 Ton 12.0 Ton 14.0 Ton 16.0 Ton
. Valve with Acutator MV Water 5 Model ARWMO96*AS5 | ARWMI21*AS5 | ARWM144*AS5 | ARWM168DASS | ARWM192DAS5 Mfg URL
Mfg Series Valve Model
Image Order notes
Rated Flow (GPM) 254 304 355 457 50.8
' 3-way Valve Cv/
Belimo ) \? B320L Efectve Press. Diop PSI 12.8(3.9) 12.8 (5.6) 12.8(7.6)
f 3-way g Valve Cv/ Belimo.com ‘
Eeine (BGVL) g C3328-M Effective Press. Drop PSI 2162 34164) Spec‘fy(?j:fsa Zﬁ:’izdlzlg;ke time
’ 3-way r Valve Cv/ )
Cioack (Unimizer) ? URSBF_ Effective Press. Drop PS| 11.0/(54) 1.0/ Belimo.com
< Valve Cv/ GriswoldControls.com
N 3-way alve Cv B
Griswold (Unimizer) ?’ UR3DC_ Effective Press. Drop PS| 12.71(7.9) order KMC agg:;rf;g;oummg kit pn
-’ GriswoldControls.com
’ 3-way Valve Cv/ -com -
Griswold (Unimizer) .;} UR3DB_ Effective Press. Drop PS| 19.4/(5.6) 19.4/(6.9) order KMC agg:;rf;g;oummg kit pn

Flow Switch or Differential Pressure Switch

The required diameter of flow switch body and the flow switch actuate/de-actuate set-points is deter-
mined by frame capacity and minimum flow requirement. The minimum flow requirement varies based
on design entering fluid temperature. For proper unit operation, it is critical to calibrate the flow switch to
deactuate (open) if the flow rate through the heat exchanger drops below 40% of rated flow on applications where
a variable flow control kit is installed WITHOUT a bypass pump. On applications that do not use the variable flow
control kit or use the variable flow control kit WITH a bypass pump, calibrate the flow switch to deactuate (open) if
the flow rate through the heat exchanger drops below 80% of rated flow on applications. Use the data provided in
Table 69 and Table 70 as a guide to avoid flow switch nuisance trips. Wire flow switches normally open (make on
flow). The use of a differential pressure switch in lieu of the paddle type flow switch is a viable alternative. Refer to b

the differential pressure switch manufacturer’s literature for proper selection and installation guidance. Image courtesy of

Kolbold USA, Inc.
Notes: If the field calibrated set value does not satisfy the minimum flow rate defined in Table 69 and Table 70 or if the
set value is changed by the user arbitrarily, or the Multi V Water 5 product is operated with the factory jumper wire connecting screw terminals
5(A) and 6(B) not removed (see Figure 93), heat exchanger fouling and/or damage due to freezing is possible which and may result in heat
exchanger failure and fluid leakage into the refrigeration system. Compressor failure following a heat exchanger failure is probable and is not
covered by the products Limited Warranty.

If the Multi V Water 5 product is operated with an improperly sized flow switch, or at a fluid flow rate that exceeds the maximum flow rating of the
switch, or the flow switch is not properly calibrated, or damaged, or stuck closed, expect flow switch related errors that cause excessive com-
pressor cycling to eventually result in compressor failure that is not covered by the product’s Limited Warranty.

Flow switch selections provided in Table 69 and Table 70 are example only to assist the designer and installer purchase a properly selected
flow switch for use with Multi V Water 5. Verify these sample selections meet all design criteria for the project before selecting. The installer
may select any brand and type of flow proving device. Review the selected flow switch manufacturer’s most recent product changes before
ordering, installing and/or calibrating.

Figure 82: Example Flow Switch/
Differential Pressure Switch

Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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Table 69: Flow Switch Specifications and Calibration : Variable Flow (Application #2)

Required Max Flow |  Acuate * Deactuate’ LG Water 5 Acuate/Deactuate Settings
Mfg Series | Type | Pipedia | Paddle Length (In) | Mount position Rate ) ) 6ton (072) | 8'ton (096) | 10ton (121) | 12 ton (144) | 14 ton (168) | 16 ton (192) |  Mfg Website
(in) (GPM) | Min | Max | Min | Max | =" 1) (ALL) (ALL) (ALL) (460v) (460v)
Dwyer | FS-2 | Paddle | 1+1/2 13+22@ Horz Pipe / Top N/A 7 | 145| 4 [114| 97/81 | 122/102 | 146/12.2 N/A N/A N/A Dwyer-nst.com
Dwyer | FS-2 | Paddle 2 13+22@ Horz Pipe / Top N/A | 141|313 9.7 | 225 N/A N/A N/A 17.0/14.2 | 21.9/18.3 | 24.4/20.3
Kobold | FPS-5 | Paddle 1+1/2 11 Horz or Vert Pipe © 39.6 75 [ 176| 48 | 163 | 9.7/81 12.2/10.2 | 146/12.2 | 17.0/14.2 N/A N/A Koboldusa.com
Kobold | FPS-5 | Paddle 2 11+21@ Horz or Vert Pipe 66 | 137|269 9.7 | 25.1 N/A N/A 14.6/12.2 | 17.0/14.2 | 21.9/18.3 | 24.4/20.3
(1) Settings assume pure water. Make at 48% of rated flow, trip at 40% of rated flow
(2) Stack all smaller paddles in the kit with the size specified.
(3) Field adjustable set-screw calibration change required for vertical pipe installation
(4) Actual setting may vary slightly based on pipe archiutecture installed
Table 70: Flow Switch Specifications and Calibration : Constant Flow (Application #1 & #3)
Required Max Flow | Acuate" Deactuate! LG Water 5 Acuate/Deactuate Settings *
Mfg | Series | Type | Pipedia | Paddle Length(In) |  Mount position Rate | o | e | Min | max | 6100 (072) | 8ton (096) | 10ton (121) | 12 ton (144) | 14 ton (168) | 16 ton (192) Mfg Website
(in) (GPM) (ALL) (ALL) (ALL) (ALL) (460v) (460v)

Dwyer | FS-2 | Paddle 2 13+22@ Horz Pipe / Top N/A | 141 [ 313 97 | 225| 183/16.2 | 229/20.3 | 27.4/243 N/A N/A N/A
Dwyer | FS-2 | Paddle | 2+1/2 | 13+22+35@ Horz Pipe / Top N/A | 185 | 352 | 154 | 30.8 N/A N/A N/A 32.0/284 N/A N/A Dwyer-Inst.com
Dwyer | FS-2 | Paddle 3 13+22+ 359 Horz Pipe / Top N/A | 27.7 | 52.8 | 25.1 | 46.2 N/A N/A N/A 32.0/284 | 41.1/36.3 | 45.7/406
Kobold | FPS-5 | Paddle 2 11+21@ Horz or Vert Pipe ® 66 | 137|269 97 | 251 183/162 | 22.9/203 N/A N/A N/A N/A
Kobold | FPS-5 | Paddle | 2+1/2 11+21@ Horz or Vert Pipe 105 | 17.6 | 30.8 | 11.9 | 286 | 18.3/162 | 22.9/203 | 27.4/24.3 | 32.0/284 N/A N/A koboldusa.com
Kobold | FPS-5 | Paddle 3 11+21+33@ | Horzor Vert Pipe ® 105 273 502|189 47.1 N/A N/A 2741243 | 32.0/284 | 41.1/36.3 | 45.7/40.6

1) Settings assume pure water. make at 90% of rated flow, trip at 80% of rated flow
2) Stack all smaller paddles in the kit with the size specified.
3) Field adjustable set-screw calibration change required for vertical pipe installation

4) Actual setting may vary due based on pipe archiutecture installed

Paddle type flow switch configuration and installation tips
When installing a paddle/vane type switch it is imperative:

1. There are at least 5 pipe-diameters of straight pipe length upstream of the flow switch mounting position. If flow switch manufacturer’s
specifications are less stringent, comply with the manufacturer’s specification.

2. The correct vane/paddle combination is selected for the pipe’s internal diameter. If installation instructions dictate the use of one of the
longer flexible paddles shipped with the switch, ALWAYS install the specified paddle back to back with all shorter length flexible paddles
included in the kit. This practice ensures stable operation. For guidance on paddle selection, refer to Table 69 and Table 70.

3. Use thread sealing tape and screw the flow switch DIRECTLY into a T-pipe fitting in accordance with DIN 2950. Do not use nipples or
extensions; flow switch will not operate properly.

4. Verify the paddle moves freely in the pipeline and that the edges of the paddle do not make contact with the pipe wall before installing the
flow switch/pipe tee assembly in the pipe system.

5. Verify the arrow on the body of the flow switch points in the direction of flow.

Note: For guidance wiring flow switch to the Multi VV Water 5 frame see Figure 81, Figure 82, and Figure 83.

@ LG Due to our policy of continuous product innovation, some specifications may change without notification. 11
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Constant Speed Pump Selection Guidance Figure 83: Example Constant Speed Pump

Reminder: ALWAYS request guidance for the pump selection, the pump control strategy, the installation, ap-
plication, and startup from the selected pump manufacturer’s website and application engineers. Due to 3rd
party product vendor’s freedom to change specifications and performance at will, LGEUS is not responsible
for pump selection, performance, or application using the information provided in this manual.

Image courtesy of Taco, Inc.

Table 71: Circulating Pump Selections - Use Selected Pump Manufacturer's Technical Data For Final Selection And Ordering

Capacity Mak: Pump Image Mo dsl rated Head® (ftwg) (ftwg) Si:en?is) Construction pia RPM | Hp | Voltage FL Mfg. URL
(tons) flow) L Water | 40%glycol | Water | 40% glycol ) Amp
6 Taco =-h IL0011-F4 | 10.2 12 347 479 74 1021 15 Cast Iron Cart. | 3250 | 0125 23011 1.76 www.TacoComfort.com
8 Taco K A ILoo11-F4 | 12.7 12 52 718 74 10.21 15 | Castlon Cart. | 3250 | 0.125| 23011 176 www. TacoComfort.com
10 Taco :h-‘b IL0011-F4 | 152 12 723 9.98 74 10.21 15 Cast Iron Cart. 3250 | 0125 2301 1.76 www.TacoComfort.com
12 Taco :h ILO01L-F4 | 17.8 16 9.63 13.29 74 10.21 15 Cast Iron Cat. | 3250 | 0.166 2301 2.40 www. TacoComfort.com
14 Taco P 1911 23 16 832 11.48 74 10.21 15 Cast Iron 49 | 1750 | 033 2301 26 ww.TacoComfort.com
16 Taco P 1911 | 254 | 16 | 1008| 1391 74 10.21 15 | Castion | 49 | 1750 | 033| %01 26 www.TacoComfort.com

1) Hex pressure drop and pump head is calculated at rated flow

2) Flow limiting valve PD data based on Griswold Controls Isolator R series; model IR32S2QTT (1.5" FPT with union 2-32 PSID cartridge)

(3) Pump head is calculated on worse case PD considering the HEX and the flow limiting valve PD plus 10% using 40% glycol PD values.

This information provided for concept only. ALWAYS contact the selected pump manufacturer's representative for proper selection and ordering criteria

4 1(L) and 2(N) of the Multi V Water 5 frames, pump voltage = 208-230//60/1. Power to pump motor cannot be connected here. Use a pilot relay if controlling the pump start/stop from terminals 1 and 2.
(5) FLA is an estimate for determining utilization of the unit mounted transformer. Calculations to be made with data from the actual pump motor nameplate.

(6) For the 3-way bypass arrangement an interlocking aux relay is required to shunt the pump bypass line with the pump is onTaco® is a registered trademark of Taco, Inc.
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Table 72: Variable Flow Control Kit DIP Switch Settings by Application ID

Application Swo1 SWo02
EFT 1D L1 L2 L3 L4 L1 L2
260°F* 1 On Off Off Off Off off
<60°F250°F 2 On Off off Off Off Off
<50°F 3 On On Off Off On On

* VWFC kit is not required. If installed use these settings

Strainer

Three different strainer designs that remove solids in suspension from the fluid loop are available. The wye Figure 84: Example Strainer
strainer shown in Figure 5 is the most economical. The basket strainer design (not shown), holds a larger volume
of debris compared to the wye strainer and the centrifugal type does an exceptional job removing nearly all particu-
late. All strainer designs provide a method for cleaning the collector device. Strainer screen/baskets are typically
manufactured using 304 stainless steel. Specifying strainer bodies with a blow-down plug makes it easier to clean
the screen without disassembly.

Strainers may be installed on a per frame basis or unit (multiple frames) basis. In all installations the strainer must w:tgj\;,‘;ge"fﬁeycﬁ;ologies
be selected to accommodate the calculated maximum combined fluid flow rate for all frames served. Reference

the engineering data provided by the strainer manufacturer to make a proper selection. Each strainer should be i )
provided with a differential pressure gauge to monitor the strainer particulate accumulation. Figure 85: Wye Strainer

Notes: All Multi V Water 5 unit heat exchangers must be protected from debris that may be present in circulating m
fluid using a strainer with @ minimum 50-mesh basket present at all times. ;

LF?7T

LG recommends using a strainer with a non-ferrous body to avoid the possibility of galvanic corrosion of the
strainer body. LG requires fluid flow through the Multi V Water 5 heat exchanger only occurs after passing through
an intact, undamaged, and properly seated 50 MESH strainer screen or basket.

Wye And Basket Strainer Ordering Tip

NOTE: Specify 50-MESH screens when ordering. Typically wye strainer manufacturer’ supply strainers with a #20
MESH screen used in conjunction with tube-and-shell type heat exchangers found in boilers and chillers. When ordering strainers to protect the
Multi V Water 5 heat exchanger, strainers must have a 50 MESH screen.

Specify the strainer provided includes a plug or cap on the strainer blow-down port.

Strainer Screen Maintenance Indicator — Differential Pressure Gauge

The most common cause for maintenance and malfunction of VRF water-cooled equipment refrigeration cycle is a dirty strainer. Provide a
method to determine a strainer is obstructed. LG suggests the designer include a differential pressure gauge with ports on either side of ev-
ery strainer screen/basket to monitor the cleanliness of the strainer screen. Gauge range and accuracy should be selected to read between 0
and 20 PSlin 1 psi increments or smaller.

Image courtesy of
Titan Flow Control, Inc

Note: Catastrophic failure of the strainer screen is commonly referred to as a blowout and must be prevented. If a blowout occurs, the majority
of the particulate captured by the strainer screen will be released and most likely get lodged in the heat exchanger. A blowout occurs when the
pressure drop across the screen exceeds the tensile strength of the screen material. As the screen collects particulate, the screen openings are
clogged reducing the face area of the screen where fluid is allowed to pass. Include a procedure in the strainer maintenance schedule to clean
strainers regularly or when the pressure drop is 10 PSI or higher. Heat exchanger failure as a result of debris restricting fluid flow is not covered
by the product’s Limited Warranty.

Areduction in face area raises the pressure drop across the strainer screen. Figure 85, for example, depicts a strainer profile manufactured
by Titan Flow Control, Inc. Titan recommends the strainer screen be cleaned before the differential pressure exceeds 10 psig. Titan Flow
Control, Inc. states the risk of strainer screen/basket failure is high if the differential pressure across the screen reaches 20 psig. Table 73
provides the pressure drop data for a Titan model YS55-BZ 1-1/2” wye strainer with a clean #50 mesh screen in a system flowing pure water
at rated conditions.

@ LG Due to our policy of continuous product innovation, some specifications may change without notification. 113
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Table 73: Heat Exchanger and Strainer Pressure Drop (Pure Water).
LG Multi V Water 5 6.0 Ton 8.0 Ton 10.0 Ton 12.0 Ton 14.0 Ton (460v) | 16.0 Ton (460v)
Single Frame Models ARWMO72*AS5 | ARWMO096*AS5 | ARWMI21*AS5 | ARWMI144*AS5 | ARWM168DAS5 | ARWMI192DAS5
Heat Exchanger
Rated Flow (GPM) 20.3 25.4 30.4 355 45.7 50.8
Heat Exchanger
Pressure Drop at Rated Flow (PSI) 15 2.21 3.02 3.96 3.46 4.2
Pressure Drop of Titan Wye Strainer - #50
MESH screen (PSI/ FT-WG) 03 0.48 0.68 0.93 1.54 1.9

All data presented is for pure water, specific gravity of water assumed to be 1.0

1+1/2" Titan Model YS55-BZ, cast bronze, ANSI class 125, FPT threaded connections

Pressure drop is for a 50-MESH strainer (already corrected from default 20-MESH in manufacturer’s data table)
Titan® is a trademark of Titan Flow Control, Inc.

Note: The data provided in Table 73 is an example provided for illustrative purposes. It is imperative that data from the strainer manufacturer
selected for a project be used in all pressure drop calculations and the development for strainer maintenance procedures actually employed.

Figure 86: Example Manual Fluid Isolation Service Valve

Apollo Valve image courtesy of
Aalberts Integrated Piping Systems Americas, Inc.

Manual Fluid Isolation Service Valves

To isolate fluid flow through the Multi V Water 5 frame while isolated for maintenance install a
two-position non-ferrous full-port, low pressure drop manual valves. Select valve bodies to be
non-ferrous to prevent galvanic corrosion and have a very low pressure drop.

Motorized Fluid Isolation Valves

A DANGER

High voltage electricity is required to operate these valves. Adhere to the NEC code and valve actuator manufacturer’s instructions when wiring.

Improper connections and inadequate grounding can cause accidental injury or death. The voltage on Terminal 1(L) and 2(N) ranges from 208 to
240 volts.

Multi V Water 5 can control the opening and closing of motorized isolation valves. If the designer desires
no fluid flow through the frame when the compressor is not operating, specify two-position normally
closed fail open 220/60/1 volt motorized valves. Select valve bodies to be non-ferrous to prevent galvanic
corrosion. Select valves to be full port and have a very low pressure drop. Power and control motorized
isolation valves by connecting to terminals 1(L) and 2(N) on Multi V Water 5. Line voltage power will be
provided to Terminal 1(L) when the frame receives a command from an indoor unit for cooling or heating.

Install motorized valve and actuator per manufacture’s recommendations. Follow all instruction provided in ’,
literature shipped with the valve(s). -

Note: The total load connected to Terminals 1(L) and 2(N) cannot exceed 500 VA. If the valve actuator is not rated for operation with 208-240v
power source and/or the power draw of all devices drawing power from terminals 1(L) and 2(N) exceeds 500 VA, provide a pilot relay between
one (or more) connected devices and power these device(s) from a separate source. PCB board failure due to overload condition is not covered
by the product’s Limited Warranty.

Figure 87: 2-Position 220v 3/4”
Ball Valve with Operator

_' Image courtesy of
Belimo Holding AG

Heat Exchanger Drain

Provide a method to drain the fluid from the heat exchanger if removal is required for maintenance. If it will not be practical to drain the entire
fluid loop system, provide a method to isolate the fluid in the interconnecting piping while removing the heat exchanger.

Heat Exchanger Air Vent

Provide a method to assure air is not present in the heat exchanger. Provide air vent/bleed devices in locations necessary to facilitate the
removal of air that may be trapped in the heat exchanger before operating the refrigeration cycle.

Provide a Method to Obtain Operating Pressure and Temperature across the Heat Exchanger

Fixed temperature and pressure gauges OR Pete’s ports must be provided on the entering and leaving fluid pipes serving the heat exchang-
er. Suggested locations are shown in Figure 78, Figure 79, and Figure 80.
@ LG
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Interconnecting Pipe Material
Do not use CPVC, PVC or other plastic pipe material. There is a possibility of leaks and pipe deformation at raised operating temperatures.
Flexible Connections and Service Unions at the Frame

Flexible connections at the Multi V Water 5 heat exchanger connections are optional and not required. If flexible connections are installed,
verify the installation method used and flexible pipe device installation, orientation, and connection to the pipe system follow the flexible pipe
product manufacturer’s use and installation instructions.

Provide union fittings between the heat exchanger and the interconnecting pipe system. Place unions in a location that will facilitate the re-
moval of the heat exchanger from the Multi V Water 5 unit. The heat exchanger mount is designed for easy removal from the front panel side
of the unit. Refer to installation clearance requirements section of this manual.

Dielectric Unions

Provide di-electric unions at all transitions between ferrous and non-ferrous piping materials. To reduce the quantity of dielectric unions
required, LG recommends pipe materials used to interconnect the piping specialties at each frame be non-ferrous. See Figure 77, Figure 78,
Figure 79, and Figure 80.

Expansion Tank

All closed loop systems must have a properly selected expansion tank installed. The expansion tank is designed to absorb the room neces-
sary when water expands with a rise in temperature.

Fluid Pipe Support

The fluid pipe must be adequately supported to the structure using materials and methods designed to support the weight of the pipe and
remove sheer stress at the pipe connections of the Multi V Water 5 heat exchanger. The supports should be engineered also to absorb any
pipe movement related to pipe material temperature changes between seasons and cycling on/off the connected cooling and/or heating
equipment.

Fluid Pipe System Insulation Considerations

In most buildings, if the fluid loop temperature (pipe surface temperature) is maintained above the interior building envelope dew-point, then
pipe insulation will not be required. If a section of the fluid system has a surface temperature at or below dew point of the surrounding air,
and/or is exposed to temperatures at or below freezing, and/or exposed to chemicals that may cause component corrosion, it will need to be
protected using insulation or other appropriate coating.

Heat Exchanger Protection

Table 74 Multi V Water 5 Fluid Heat Exchanger Technical Data
ARWM Frame 6.0Ton | 8.0Ton [ 10.0 Ton | 12.0 Ton | 14.0 Ton | 16.0 Ton
Heat of rejection atrated condition (MbH)|  94.1 125.9 157.9 190.1 220 2535
Heat of absorption atrated conditon (MbH)|  74.2 98.6 122.7 146.8 172.8 193.6
Pressure drop atrated flow (PSI)| 1.5 2.2 3.0 4.0 35 4.2
Rated fow (GPM)| 20.3 25.4 304 355 45.7 50.7
)
)
)
*

80% Rated fow (GPM)| 16.2 20.3 24.3 28.4 36.6 40.6
40% Rated flow (GPM 8.1 10.2 12.2 14.2 18.3 20.3
Burst pressure (PSI 640
Entering Fluid Temp Range (°F) 23-113

1 Operation below 60°F requires the use of the optional variable flow control kit

2 Cooling operation below 50°F requires the a bypass pipe and pump

@ LG Due to our policy of continuous product innovation, some specifications may change without notification.
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Hydronic Fluid Maintenance

DISCLAIMER: The cleanliness of the cooling/heating fluid passing through the heat exchanger directly impacts heat transfer, operating ef-
ficiency, and equipment longevity. For a comprehensive resource on the subject of fluid treatment, refer to the 2015 edition, Chapter 49 of the
ASHRAE Handbook — HVAC Applications.

Note: Do not use the discussion here as the sole resource. The topics discussed are minimum requirements and the discussion is provided to

emphasize importance. .
Figure 88: Water 5 Heat Exchanger

General Cut Away View
The high efficiency heat exchanger in the Multi V Water 5 is a sine-wave design with a channel width of 3 q
mm or 0. 118 inches. Keeping a free and unobstructed fluid flow through these small channels is imperative
for maintain operational efficiency and heat exchanger health

The heat exchanger must be protected against flow restrictions caused by;

1. Suspended solids

2. Mineral deposits

3. Rust Formation

4. Freezing
Note: It is imperative that all reasonable measures and maintenance practices be used to protect the Multi V
Water 5 refrigerant to fluid heat exchangers from but not limited to fouling, clogging, freezing, over-pressuriza-
tion, and corrosion. A failure of these heat exchangers will result in an expensive and time consuming clean-up
procedure to remove moisture and other contaminants from the refrigerant piping system.

Suspended Solids

Strainers are the primary defense against contamination from solids. The Wye, basket and centrifugal designs
are all acceptable. The wye strainer is the most economical, the basket strainer has a higher contaminate stor-
age volume, and the centrifugal type removes nearly all particulate.

The wye and basket strainers must be ordered with a 50 MESH basket. Specifying strainer body with a blow-
down port/plug makes it easier to clean the screen without disassembly. More information on strainers is
provided in the component selection guidance section.

Mineral Deposits

Image courtesy of

Strainers will not capture mineral content in suspension from the fluid passing through the strainer. The heating Titan Flow Control, Inc

of fluid passing through the Multi V Water 5 heat exchanger while the VRF system is operating in cooling mode

may precipitate minerals and other natural impurities in water and may deposit in the heat exchanger channels. Minerals deposited in the
heat exchanger over time will, degrade, foul, and restrict flow through the heat exchangers. The quality of the fluid in circulation must meet
or exceed the standard set forth in the table below at startup and monitored on a regular basis throughout the life of the building to maintain
heat exchanger performance to maintain the Multi V Water 5 product Limited Warranty.

Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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Table 75: Minimum Water Quality Requirements

ltem Closed Type System Effect
Circulating Water | Supplemented Water Corrosion Scale
Basic ltems:
pH[77T° F] 70 ~80 70 ~80 0 0
Conductivity [77° F] mS/m Below 30 Below 30 0 0
Chlorine ions (mg CIL) Below 50 Below 50 0 -
Sulfate ions (mg SO,2 2IL) Below 50 Below 50 0 0
Acid consumption (pH4.8) (mgCaCO,/L) Below 50 Below 50 - 0
Total Hardness (mg CaCO_/L) Below 70 Below 70 - 0
Calcium Hardness (mg CaCO,/L) Below 50 Below 50 - 0
lonic-static silica (mg SiO,/L) Below 30 Below 30 - 0
Reference Items:
Iron (mg Fe/L) Below 1.0 Below 0.3 0 0
Copper (mg Cu/l) Below 1.0 Below 0.1 0 -
Sulfate ion (mg SO,2/L) Must not be detected | Must not be detected 0 -
Ammonium ion (mg NH )L Below 0.3 Below 0.1 0 -
Residual chlorine (mg CL/L) Below 0.25 Below 0.3 0 -
Free carbon dioxide (mg CO,/L) Below 0.4 Below 4.0 0 -
Stability index — — 0 0

Rust Formation

Rust inhibitors must be used in fluid loops, especially if the fluid temperature exceeds 104°F anytime during the year. Reference the
ASHRAE Handbook for complete information and guidance selecting and using rust inhibitors.

Note: LG recommends the building owner employ a local water treatment professional to reqularly clean strainers, test and treat the fluid in cir-
culation on a regular basis. Use inhibitors in the water loop, especially if the water temperature is operated above 104°F. Ensure all air is purged
from the system. Heat exchanger as a result of mineral, chemical, freezing, and/or sediment deposits is not covered by the product’s Limited
Warranty.
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Freezing
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While operating in the heating mode, the heat exchanger is operating as an evaporator and as such the temperature of the heat exchanger
surfaces can be near or below freezing. The requirement of anti-freeze solution is dependent upon the minimum design entering fluid

temperature. All frames that will be exposed to fluid with an entering temperature below 50 degrees F requires the addition of an antifreeze
agent. The concentration requirements are discussed in the Application discussions of this manual.

The addition of anti-freeze chemicals to water will modify the heat transfer characteristic of the heat exchanger using pure water. The con-
centration of antifreeze determines the amount of heat transfer reduction. Antifreeze agents when mixed with water will make the fluid more
viscous and impact the pressure drop through the Hydronic system components.

Multi V Water 5 Performance Correction Factors for Fluids other than Pure Water

Table 76: Antifreeze Capacity Correction Factors

A T item Antifreeze Percentage by Weight
10% 20% 30% 40% 50%
Cooling 0.998 0.997 0.995 0.993 0.992
Methanol Heating 0.995 0.99 0.995 0.979 0.974
Pressure Drop 1.023 1.057 1.091 1.122 1.160
Cooling 0.996 0.991 0.987 0.983 0.979
Ethylene Glycol Heating 0.993 0.985 0.997 0.969 0.961
Pressure Drop 1.024 1.068 1.124 1.188 1.263
Cooling 0.993 0.987 0.98 0.974 0.968
Propylene Glycol Heating 0.986 0.973 0.96 0.948 0.935
Pressure Drop 1.040 1.098 1.174 1.273 1.405

Adjusting For Fluids Other Than Pure Water

Use the following equation to calculate pressure drop across any device, heat exchanger or through a pipe for fluids other than pure water.

Know the specific gravity of the solution in use or lookup the specific gravity using the charts. Use the formula provided to calculate the cor-
rected maximum flow to configure valve control settings for fluids other than pure water.

Q=Q1VSG
Where:

Q = Flow rate through the valve if the solution with pure water at 59°F
Q1 =Rated flow (GPM) of Multi V Water 5 frame

SG= Specific Gravity of the fluid
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For example, a fluid with 30% Ethylene glycol is circulated at a minimum leaving water temperature of 45°F through a Multi V W ater 5 model
ARWMO96. The rated flow is 25.4 GPM. From the chart in Table 76, the specific gravity for the fluid in circulation is 1.042. To properly select
the maximum flow setting on the flow limiting or variable flow control valve to achieve 25.4 GPM through the heat exchanger use the formula
to calculate the actual maximum flow control flow rate (Q). Q = Q1*VSG or 25.4 GPM * V1.042; Q= 25.92 GPM. AP = G x (Q/Cv)2 x Cr

Note: * Ice formation temperature values presented are not absolute. They are estimated values for pure water mixed with a typical, pure, com-
mercially available ethylene glycol chemical. Actual ethylene glycol chemical used, rust inhibitors, and other water treatment chemicals that may
be present will affect the actual ice crystal formation temperature of the fluid mix. Use the ice formation temperature provided by the ethylene
glycol chemical manufacturer, know the specific gravity value of the actual fluid mixture and adjust ethylene glycol concentration accordingly to
achieve desired freeze protection. The addition of antifreeze may lower the performance of the water source unit due to reduced heat transfer
and added pressure drop. LG’s VRF pipe design software, LATS, provides an option to note the concentration level of the antifreeze and the
software will calculate the impact on unit performance.

Freeze Protection Logic

Disclaimer: The freeze protection logic of Multi V Water 5 is designed to reduce the probability of heat exchanger failure due to freezing
and provide another layer of protection for the building owner. The freeze protection logic provides limited protection only when the following
practices are adhered to throughout the life of the installation.

1. Minimum flow rate defined by the application in use has been maintained at all times.

2. The external flow switch is properly wired, calibrated as specified in Table 69 or Table 70, and operating.
3. There is no jumper wire present between terminals 5 and 6.
4

. Antifreeze at the specified minimum concentration levels recommended is provided based on entering fluid temperature application
requirement employed.

A clean 50 MESH undamaged strainer or centrifugal separator has filtered all fluid passing through the heat exchanger.
Minerals contaminants in the circulating fluid have been maintained per requirements in Table 75.

7. This is not an exhaustive list. Consider other design and operating conditions outside the bounds of the design and maintenance guidance
set forth in this manual as additional conditions.

oo

Overheating Protection | Control Algorithm (CH24)
Error code CH24 will be raised if the refrigerant pressure is too high.

Low or Loss of Water Flow Protection | Control Algorithm (CH189)

Afield provided, normally open flow switch provides the primary defense against heat exchanger damage caused inadequate or complete
loss of fluid flow during heating mode operation. This function operation depends on a properly installed, wired, and calibrated external flow
detection device connected to terminals 5 and 6. When the external flow switch opens signaling a low or lost flow condition, the Multi V Water
5 onboard logic will raise error code CH189. Compressor operation will cease in an attempt to prevent heat exchanger damage. Calibrate
flow switch based on suggested values found in Table 69 and Table 70.

Freeze Protection Logic | Control Algorithm (CH180)

Past generation Multi V logic solely depended on the proper calibration and operation of the third party flow switch in addition to low refriger-
ant pressure algorithms to halt compressor operation and attempt to prevent heat exchanger damage from freezing.
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Multi V Water 5 is provided with additional logic that detects a substandard low flow condition. Multi V Water 5 monitors entering fluid pipe
temperature and leaving fluid pipe temperature. When fluid flow is decreased, for example a clogged strainer, or a malfunction of the pump
controller, the differential temperature of the fluid passing through the heat exchanger exceeds 12.6°F (7°C)* for a period of 30 seconds or
longer or momentarily reaches 18°F, error code CH180 will be displayed on the microprocessor controller and the compressor operation will
ceases in an attempt to keep the heat exchanger from being damage.

* Differential temperature trip setting varies slightly by model capacity.
Hydronic Control Valve Malfunction And Power Loss Event Design Precautions to Consider

The 3-way valve is equipped fail safe 100% open between the common port and the building return. The valve manufacturer’s fail-safe
method to achieve fail safe operation must be battery backup or spring return.

If the valve operator fails and the bypass is open and the entering fluid temperature to the heat exchanger may overheat. If the heat ex-
changer over heat is extreme, Multi V water 5 control logic will raise error code CH24 and shut down compressor operation.

If the bypass pump logic is operating normally and the circuit between terminals 3(L) and 4(N) is closed the entering fluid temperature will
modulate between 45°F and 60°F. If at any time the entering fluid temperature approaches 70F, a malfunction of the bypass valve most likely
occurred. The control logic provides protection when using the bypass pump control logic. If the entering fluid temperature reaches 70°F,
Multi V Water 5 will open the circuit between terminals 3(L) and 4(N). Bypass pump operation will cease, the 3-way valve operator will be de-
energized, and the pump bypass valve will open. 100% flow between the building and the frame will occur.

Note: This logic does not protect against overheating due to fluid temperature from the building loop e4xceeding the frame’s specified high
temperature limit of 113F.

The two position pump bypass valve is normally open, fail open- spring return. If power is lost to the valve operator, the valve returns to the
default (spring return) open position, the auxiliary end switch will open stopping bypass pump operation. 100% flow to/from the building will
occur.

If power is lost to the pump, the pump bypass valve will open. 100% flow to/from the building should occur.

Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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Antifreeze Mixtures. Specific Gravity

Figure 90: Ethylene Glycol — Specific Gravity vs. Fluid Temperature. Figure 91: Propylene Glycol — Specific Gravity vs. Fluid Temperature.
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Specific Gravity figures provided by Griswold Controls, LLC, source publication # F-5573 (3/25)
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AWARNING :

« All power wiring and communication cable installation must be performed
by trained service providers working in accordance with local, state, and
NEC regulations related to electrical equipment and wiring, and following the
instructions in this manual. In case of conflict between local, state, or NEC
regulations and the instructions in this manual, follow the local, state, or
NEC regulation.

* Undersized wiring may lead to unacceptable voltage at the unit and may
cause unit malfunction and / or a fire hazard.

* Properly ground the water source unit and indoor units. Ground wiring must
always be installed by a qualified technician. Do not connect ground wire
to refrigerant, gas, or water piping; to lightning rods; to telephone ground —
wiring; or to the building plumbing system. Failure to properly provide an Wiring
NEC approved earth ground can result in equipment malfunction, property Entry —| O
damage, electric shock, physical injury or death. Install appropriately sized —| O
breakers / fuses / overcurrent protection switches and wiring in accordance [ . N
with local, state, and NEC regulations related to electrical equipment and
wiring, and following the instructions in this manual. Generated overcurrent . .
may include some amount of direct current. Using an oversized breaker or . :lﬁ
fuse may result in equipment malfunction, property damage, electric shock, — —
physical injury or death. Figure 92:Access Holes for Power

« Consider ambient conditions (temperature, direct sunlight, inclement Wiring and Communication
weather, etc.) when selecting, installing, and connecting the power wiring. Cable Connections.

1

— B [

Separating Power Wires and Communication Cables
* Install the power wiring with a minimum of two (2) inches of separation from the communication cables to avoid operation problems
caused by electrical interference. Do not run power wiring and communication cables in the same conduit.
« If it is unavoidable to run the power wiring and communication cables alongside each other for long distances, refer to Table 77 below
for minimum recommended distances between the cables.

Table 77:Power Wire and Communications Cable Minimum Required Separation Minimum Allowable Distances.

Capacity of Power Supply Wiring (current) Recommended Minimum Distance'?
10A 11-13/16 inches
50A 19-11/16 inches
100V or more
100A 39-3/8 inches
> 100A 59-1/16 inches

1The figures above are based on parallel lengths up to 328 feet long. For lengths in excess of 328 feet, the distances will have to be recalculated
in direct proportion to the additional line lengths involved.

?If interference between the power and communication signals continues, increase the distance until the interference is no longer a problem.

Note:
* Do not bunch the power wiring and communication cables together.
* Do not run the power wiring and the communication cable in the same conduit.
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WETERS Power Wiring

Power Supply / Power Wiring Specifications

Power Supply
+ Power source 3-phase, 3-wire (with ground conductor) 60Hz, 220v (208-230v) and 460v
+ Power source voltage cannot fluctuate more than the tolerance listed in the footnotes on Table 12 and Table 13.
+ Phase to phase voltage difference cannot exceed 2%.
Note: LG designs this product for use with the most common domestic power source in North America, the three-phase, three wire with a
ground conductor Y-configuration. Contact your LG representative for guidance connecting this product to other power source configurations.

Note: If phase-to-phase is above the allowable 2% variance, the electrical components in the product that conduct DC voltage, for example
the inverter compressor bridge diodes, will operate at an elevated operating temperature above allowable component design temperature
and will fail prematurely.

Power Wiring

Provide electrical conductors that meet the following minimum standard for powering Multi V Water 5 frames.

+ Wire type may be stranded or solid copper conductor and must comply with local and NEC code.
+ Wire gauge must be selected to comply with local and NEC code.

¢ Provide a grounding conductor for each frame. Ground all frames per local and NEC code.

+ Multi V Water 5 frames and indoor units (IDU) must obtain power from separate breakers.

* Provide each frame with a service disconnect. Avoid mounting disconnect switches to frame panels of the product in a manner that
impede service access or the removal of a Multi V Water 5 panel secured by screws.

Figure 93:Multi V Water 5 Power Wiring Terminal Location

Control Panel General Layout

IDU .
Comm Main
’ Board
Board Multi V Water 5
Frame
Power wiring terminal External \\
\_ Board I~~~ Control
R(L1)|S(L2)|T Panel
Optional accessory ___ | @ e
terminal —
I EN T T BT EED,
D Compressor
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ELECTRICAL SYSTEM INSTALLATION muim v,

Power Wiring ANIEEEES
Figure 94: Typical Power Wiring.
—#A— Single Phase Power Wiring
—##A— Three Phase Power Wirin
Power Supply Breaker or Fused J
3 Phase, 3 Wire Disconnect Switch
w/grnd conductor P
60Hz, 220V 4 FH
(208-230) or 460V
Main Switch
Breaker or Fused
Disconnect Switch Pull Box (Installer Option)

Single Phase
220V (208-230)
60Hz
Power Supply

Connecting the Power Wiring
AWARNING

* Multi V Water 5 frame input power is capable of causing severe injury Figure 95:Typical Ring Terminal.
or death. Do not touch bare input power wire or terminals. Ensure input Power Wiring
power is OFF before connecting power wiring to the WSU. Ring Terminal

* If power wires are not properly terminated and firmly attached, there is <

risk of fire, electric shock, and physical injury or death. \ "\

* Refer to the installation manual for each model of IDU for details of é
connecting power to each model of IDU.

Best practice is to use ring or spade terminals to terminate power wiring at
the power terminal block. If ring terminals or spade clips are not available,
terminate the wires as follows:

+ Firmly attach the wire; secure in a way to prevent external forces
from being imparted on the terminal block.

¢+ Use an appropriately sized screwdriver for tightening the terminals.

+ Do not overtighten the connections; overtightening may
damage the terminals.

+ Terminate power wiring on Terminals R (L1), S (L2), T(L3). See
Figure 93.

Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
124 ©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. All rights reserved. “LG" is a registered trademark of LG Corp.



murmnr VvV, ELECTRICAL SYSTEM INSTALLATION

WATERS5
Communication Cable

General Communication Cable Specifications

+ Use two-conductor, 18 gauge, stranded and shielded cable + Connect and terminate communications cable connecting the
between the water source unit and the indoor units. water source unit to indoor unit(s) in a daisy chain (bus) con-
« Insulation material as required by local code figuration starting at the water source unit.
+ Rated for continuous exposure of temperatures up to 140°F + Terminate the cable shield to a grounded surface at the water

source unit only. Cable shields between connected devices
shall be tied together and continuous from the water source
unit to the last device connected.

+ Refer to the installation manual for the specific model of IDU for
detailed communication cable installation instructions.

+ Maximum allowable cable length is 984 ft.

+ Use copper-bearing ring or spade terminals to terminate
communication cables.

« Firmly attach the cable; provide slack, but secure in a way to
prevent strain on the cable and terminal block connections.

Figure 96: Water Source Unit Communications Schematic Diagram.

AIDUB IDUA ¢l

~Connect 2-Wire Communication Cable
to IDU B and IDU A Terminals in WSU

Required Configuration—18 Gauge, Two Conductor, Stranded Improperly Terminated Communications Cable—Multiple Core
and Shielded Cable in a Daisy Chain Configuration Cable in a Starburst Configuration
Note:
* Ring and spade terminals used to connect communications * Never ground the shield of the communications cable to the indoor
cables MUST be copper bearing. Do NOT use terminals that are unit frame or any other ground point.
galvanized or nickle plate over steel. * Position the WSU communication cables away from power wiring.
+ Always verify the communication cable is connected to the proper Refer to minimum spacing requirements in Table 77.
communications terminals on the WSU(s). Never apply line voltage  « Never use a common multiple-conductor communications cable.
power to the communication cable connection. Line voltage can Each communications bus must be a separate cable (i.e., one bus
damage the circuit boards in the WSU(s) and the IDU(s). between WSU(s) and indoor units, and one bus between WSU(s) and
* The shield of the communications cable connecting the water central controller(s). If communications cables of separate systems
source unit to the indoor units should be grounded only to the water  are wired using a common multiple-conductor cable, it will result in a
source unit frame. Tie the shield of each cable segment together poor communications signal and unacceptable system operation.

using a wire nut at each indoor unit.

Communication Cable Between the WSU and the Central Control Device

+ This communications cable is field provided, 18 gauge, two conductor, stranded and shielded.
+ Use cable with insulation material as required by local code.

Connect all central control devices such as AC Smart I, AC Smart Premium, ACP, BACnet and LonWorks gateways, and energy recovery venti-
lators all on the same cable. Order does not matter, but polarity does. Keep “A” terminals with “A” terminals, and “B” terminals with “B” terminals.
Starting at the water source unit, terminate the cable on terminals CEN A and CEN B. Route the cable as needed between each device. Follow
the cable routing parameters described in “Separating Power Wires and Communication Cables” on page 122,
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ARWN Series Heat

Power Supply
3 Phase, 3 Wire
wi/grnd conductor

muLm V.

WATERS5
Pump Systems (208-230V and 460V)

AC Smart or other Central Controller

60Hz, 220V
(208-230) or 460V
Main Switch ] ’/s ﬁ R ’/s 7 R(s| T Main WSU _Sub 1WSU _ Sub 2 WSU
(LD)[ (L2)] (L3), (LD)[ (L2)] (L3) (LD)[ (L2)] (L3), ! H
Switch \ Switch \ Switch \ . C] . [:] . C]
Fuse [E Fuse [] Fuse [] X . X
Power Supply @ el @ Rgbofooke) @/D fpeckeckd
1 Phase, 60Hz [ e [}
208/230V i PN
.
L 2 o] o] i
1 '
!
L v rmmemmcmm————an .
! L 0 .0 :
Pull Box : i Pull Box i i Pull Box i E Pull Box :
(Installer option) ! ! (Installer ' (Installer ' (Installer !
tion) tion) tion) EZ'
: : option; : : option; : : option; :
" (] (K] ]
L] (] [N ]
L] " " L]

Power Cable; ——

Communication Cable:

AWARNING

* Never apply line voltage power to the communications cable
terminal block. If contact is made, the system may be damaged.

* Always include some allowance in the wiring length when
terminating. Provide some slack to facilitate removing the electrical

panels while servicing.
* Always ground indoor units to

accidents or communication signal disruption. Do not connect

* Install a main shutoff switch that interrupts all power sources
simultaneously.

* Operating the system in reversed phase can damage the
compressor or other components. If there is a possibility of
reversed phase, phase loss, momentary blackout, or the power
goes on and off during operation, install a field-supplied phase loss

help prevent electrical shock
protection circuit.

ground wires to the refrigerant pipes.

Note:

» The GND terminal at the main
circuit board is a negative
terminal for a dry contact
connection. Do not connect
ground wires to this terminal.

» Ensure the terminal
connections of the main
and sub water source unit
connections are matched,

A terminals to A terminals and
B terminals to B terminals.

126

Communications Between WSUs
SODUB SODUA IDUB IDUA CENB CENA
|®|®|®|®|®|®

Main WSU

Communications Between IDUs and Main WSU
SODUB SODUA IDUB IDUA  CENB CENA
|®|®|®|®|®|®

i\ Main WSU

|®|®|®|®|®|®

Sub 1 WSU

'
'
: SODUB SODUA IDUB IDUA  CENB CENA
'
'
'
'

__________

E : SODUB SODUA IDUB IDUA CENB CENA
'
E :|®|®|®|®|®|®
'

Sub 2 WSU

@ LG
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WATERS .
ARWM Series Heat Recovery Systems (208-230V and 460V)
AC Smart or other Central Controller
e
: : _________ | = _'3:_33'
Power Supply ' ' . 2
3 Phase, 3 Wire P T ‘ 5 I
w/grnd conductor ETREEOEB
60Hz, 220V % |
(208-230) or 460V -
Main Switch g ﬁ R ﬁ 3 R(S13 Main WSU Sub 1 WSU Sub 2 WSU
Ll (2)l (3) Ll 2 (13) )l 2l (3) T B s .
Switch \ Switch .\ Switch .\ : : .
] ] ]
Fuse [E Fuse [] Fuse [] R I . . .
Power Supply (s3] /D [sgo] P = lgp] /Q
1 Phase, 60Hz (K] (X [}
TR t4---1dt IO U ol I
ul ] ST P - ! Ir
\J ‘
S !
el i ittty Hi ettty :
oy b P b E
: E option) E E option) E E option) EZ' E
‘e Y i :
Power Cable: s— Y] e ' '
Communication Cable! eeeea=s - @
= Heat ' | L
Recovery S S S
Unit Indoor Units

A WARNING

* Never apply line voltage power to the communications cable * Install a main shutoff switch that interrupts all power sources
terminal block. If contact is made, the system may be damaged. simultaneously.

* Always include some allowance in the wiring length when * Operating the system in reversed phase can damage the
terminating. Provide some slack to facilitate removing the electrical compressor or other components. If there is a possibility of
panels while servicing. reversed phase, phase loss, momentary blackout, or the power

* Always ground indoor units to help prevent electrical shock goes on and off during operation, install a field-supplied phase loss
accidents or communication signal disruption. Do not connect protection circuit.
ground wires to the refrigerant pipes.

Note:

. The QND terminal at thg main Communications Between IDUs and Main WSU Communications Between WSUs
;:Ircu'lt blofard Ifja negatt’vte SODUB SODUA IDUB IDUA CENB CENA SODUB SODUA IDUB IDUA  CENB CENA

erminal for a dry contac
connection. Do not connect |®|®|@|®|®|® |?|®|®|®|®|®
' 1 Mainwsu rem——- . ' Main WSU

ground wires to this terminal.
* Ensure that the terminal

connections of the main

and sub water source unit

1
'
: SODUB SODUA I[IDUB IDUA CENB CENA
'
1
'
'

@le[®[®[8]®

connections are matched, A P Sub 1 WSU

A terminals to A terminals and to--s : :

B terminals to B terminals. b peeencnand
! | SODUB SODUA IDUB IDUA CENB CENA
' ]
([0 [®[’[1®[®
S I Sub 2 WSU
' '
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ELECTRICAL CONNECTIONS

IDU Communication Cable

IDU Communication Cable

muLm V.

WATERS

Refer to Figure 97 and Figure 98. Connect the communication control cables between the main WSU and the IDUs.

Note:

Communications cables must be 18 gauge, stranded, shielded, and grounded at the water source unit(s) only.

Maintain polarity throughout the communication network.

Figure 97: Multi V Water 5 ARWN Series Heat Pump System—Daisy-Chain Communications Cable Wiring.

) ®® (¢

AIDUB IDUA C

Connect 2-Wire Communication Cable
to IDU B and IDU A Terminals in WSU

SN SN SN S S S 1

Figure 98: Multi V Water 5 ARWM Series Heat Recovery System—Daisy-Chain Communications Cable Wiring.

; ) ®|®|¢

£ L /

‘ VA AIDUB IDUA C

! ~Connect 2-Wire Communication Cable
\i\\‘*‘ E B to IDU B and IDU A Terminals in WSU
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WATERS

Zone Control Connections

ELECTRICAL CONNECTIONS

Zone Control of Indoor Units

Up to eight indoor units can be connected to one port of a heat recovery unit and can be controlled as a group. Figure 99 shows a typical ap-
plication with both zone controlled and individually controlled IDUs. The WSU to IDU communications bus must be connected in a daisy chain
configuration from IDU to IDU. For zone control of multiple IDUs, the control communications cable from the wall controller must connect first
to the main IDU and then is daisy chained to the other IDUs in the zone. Controlling IDUs individually requires one wall controller per IDU.

Note:

* The capacity of the indoor units on one port of a heat recovery unit
(the zone) cannnot exceed 60kBtu/h.

 The maximum total capacity of indoor units connected to one
PRHR083A Heat Recovery Unit cannot exceed 230kBtur/h.

» The maximum number of indoor units connected to one PRHR083A
Heat Recovery Unit is 32.

Figure 99: Typical IDU Zone Control Connections
Main WSU

AIDUB IDUA C

* The maximum number of indoor units connected to one port of a
PRHRO083A Heat Recovery Unit is 8.

¢ All indoor units in a zone must be in the same mode, eitther heating
or cooling. Auto Changover and Mode Override functions are not
available in zone control.

~Connect 2-W'r(é Communication Cable
to IDU B and IDU A Terminals at WSU

eat Recovery Unit

Capped

- o Pereccccccccs Y |
v
o

N8 Sy

-
Al

3

Shos

----------------

S

J &

- AR
s §
- LY

1

e .
PR
--------------

<$ S Zoning Control Group 2

k@
~

= One wall controller for all IDUs in group

Zoning Control Group 1
= One wall controller for all IDUs in group
= Maximum of 8 IDUs
= All IDUs must be in same mode

Individually Controlled IDUs
= One wall controller for each IDU
= |DUs can be in different modes

Refrigerant Pipe
------- WSU to IDU Communication Cable
Wall Controller to IDU Communication Cable
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Communication Cable ANIEEEES
Communication Cable Between the Indoor Units and the
Wall-Mounted Zone Controller
+ Use field-provided 22 gauge, 3 conductor (22-3) unshielded communications cable between the Figure 100:Indoor Unit to Zone
indoor unit and the wall-mounted zone controller. Maximum length is 164ft. Controller Connection.

« Set the indoor unit operating parameters with DIP switches on the indoor unit control PCB or by
setting the zone controller. Refer to the indoor unit installation manuals for details.

Note: =~
Cable connected to Zone Controller is the factory default connection. On Al Indoor Unit Styles
CN-REMO

Communication Cable Between Multiple Indoor Units
Operating as a Group (Group Control) i

« If any indoor units operate as a group, use either: s [Fdvie g

« 22-3, stranded, unshielded field-provided wire, or DU Control PCB
+ one (or multiple) three-core Group Control Kit (sold sepa- \

rately) containing extension and Y-splitter cables. One (1) I:'
group control cable kit is required for each indoor unit in the

group except for the last indoor unit.

+ Before running cable, decide which indoor unit will be the main Yelow Red Black

indoor unit. The zone controller connects to the main. Front Back
« Adjust the appropriate DIP switch at each indoor unit in the

group to identify it as the main or a sub. On wall mounted

indoor unit models, set the assignment using the handheld

remote controller.
+ Use a daisy chain configuration and connect all of the group’s

indoor units together starting at the main unit.

Note:
Cable connected to Zone Controller is the factory default connection.

Figure 101:Example of Indoor Unit Group to Zone Control- Figure 102:Example of Indoor Unit Group to Zone Controller
ler Connections (CN-REMO). Connections (Sig-12V-GND [Comm.] Terminal).

On All Indoor Unit Styles  On All Indoor Unit Styles ~ On All Indoor Unit Styles >

CN-REMO CN-REMO CN-REMO ) ) .
(0 @ @] (@ @ 0] Main Indoor Unit Indoor Unit Indoor Unit
YL |RD | BK YL |RD | BK YL |RD | BK
LG Signal |12VDC|Comm. Signal |12vVDC|Comm. Signal |12VDC|Comm.
Supplied [\ [\ |
N\ I\
4 5|6
Signal |12VDC|Comm.

Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
130 ©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. All rights reserved. “LG" is a registered trademark of LG Corp.



Y [T/ h7AA ELECTRICAL CONNECTIONS

WATERS Option Settings for All Water Source Units

Option Settings
Set DIP switch 01 as necessary for your Multi V Water 5 system.

Note: Before setting these options, ensure the input power to all indoor units is OFF. Ensure the water source unit is ON but the compressor is
not operating. Restore power to the indoor units after this procedure is complete.

During normal operation, switch 5 of DIP switch SWO01 is set to OFF. To enable option configuration, set switch 5 to ON. Use the forward,
back, confirm and cancel buttons on the main circuit board to select and set system options. The display above the buttons shows the se-
lected function and its options.

Use forward and back to scroll to the desired function and press confirm to select it. Then use forward and back to scroll between the op-
tions for that function and press confirm when the proper option is displayed. Pressing confirm stores the selected option in EEPROM on the
circuit board.

Configure Multi V Water 5 Function Codes | Function Code Adjustments

1. Outdoor Unit Addressing (FN5)
If the Multi v Water 5 frame is connected to an LG central control product, or a BMS system, the frame must be assigned a hexadecimal ad-
dress between 0 and 254. To assign the address follow the procedure outlined in the section Option Settings and values listed in Table 78.

2. Heat/Cool Selector Switch (FN1)

If field provided relays and wiring is installed in the master Multi V Water 5 outdoor unit on the Dry1 and DRY 2 screws with the intention of
locking the reversing valve in a particular mode of operation, enable the Heat/Cool Selector switch function. To engage the Heat/Cool Selec-
tor Switch, follow the procedure outlined in the section Option Settings and values listed in Table 78.

3. Motorized Fluid Flow Shutoff/Solenoid Valve(s) Installed (FN41)
If the Motorized Fluid Flow Shutoff/Solenoid valve(s) is installed the microprocessor must be informed the accessory is present. Follow the
procedure outlined in the section Option Settings and values listed in Table 78.

4. Variable Water Flow Control Kit Installed (FN42)
If the Variable Water Flow Control Kit is installed the microprocessor must be informed the kit is present. Follow the procedure outlined in the
section Option Settings and values listed in Table 78.

Figure 103: DIP Switch 01 Operation.

-
[ N B > > < Lo o
= S -
: S
o acl
& ] [#]
©® 4 » N X \(_fvcvmc )
ance
o [
SW01D  SWO01C SW03C
(Reset) (e Confirm) (» Forward)
Table 78: DIP Switch 01 Option Settings.
Function :
: — Options
Display Description
Fnl Cool and Heat Selector OFF / opl-op2
Fn5 WSU Address 0-255
Enable for Application #3 when the entering fluid .
1
Fna0 temperature below 50F. (Former GEO-mode) Enable / Disable
Fn41 Motorized Fluid Flow Shutoff/Solenoid Valve(s) Installed ON/OFF
Fn42 Variable Water Flow Control Kit Installed ON/OFF
FnXX Pump Application
"ENABLE THIS SWITCH ONLY AFTER the specified concentration of antifreeze agent is confirmed present in the circulating fluid.
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Field Installed Components Wiring WATERS

Field Installed Components Wiring

Figure 104: Multi V Water 5 Field Provided And Installed Instrumentation Wiring Termination Diagram.

Control Panel General Layout

Field-Installed and Supplied Accessory Wiring Legend

IDU .
-------------- 220 volt (max 1 ampere) gauge to meet local code Comm, Main
_—— No Vaoltage DDC minimum 22-gauge twisted shielded stranded pair ' Board
—--—  No Voltage - 18 gauge siranded or solid core Board Multi V Water 5

Frame

Power wiring terminal External \\ = -
\_ Board ~~| Control
R(L1)|S(L2)| T Panel
Optional accessory __| ane

termina Bk EEMETEN 5(:\) | 6(IB)|

T
3 Party Heat Exchanger Water Flow Shutoff Valves { L Lo |1 D Compressor
1 .
1

Optional DDC Control Signal { _____________ [

31 Party External Flow Switch (remove factory jumper across 5(A) & 6(B) { Tl ;

Note: For guidance wiring water flow control valves with the variable water flow control kit see Variable Water Flow Control Kit Wiring and
Figure 108.

Flow Switch Wiring

Wire the flow switch normally open. Connect all wiring in accordance with local electrical code. Switch action will close the circuit between
screw terminals 5(A) and 6(B) when fluid flow increases to the “Actuate” value in Table 69 and Table 70 and will open when the flow rate falls
to or below the “Deactuate” value listed in Table 69 and Table 70. Field provide wire in length required to connect the flow switch to the Multi

V Water 5 screw terminals. _ .
) Figure 105: Dwyer.FS-2 Vane Flow Switch
Dwyer FS-2 Vane Flow Switch
Brown (e Com. Brown e— Com.

1. Connect the brown common wire to the Multi V Water 5 screw terminal 5(A).
2. Connect the Blue (N.O.) contact wire to the Multi V Water 5 screw terminal 6(B) = Blue o
3. Connect the Yellow/Green wire to the Multi V Water 5 frame ground screw. _— et

Kobold FPS-5 Vane Flow Switch _ . ,
1. Provide wire in length required to connect the flow switch to the Multi V Water 5 screw Figure 106: Kobold FPS-5 Vane Flow Switch.

terminals. gl%ﬂ

2. Connect the Red common terminal to the Multi V Water 5 screw terminal 5(A). I
3. Connect the White (N.O.) contact wire to the Multi V Water 5 screw terminal 6(B). @
il P

white:

Motorized Isolation Valve Wiring (Ol

1. If the valve actuator is not rated for 220 volts, purchase a pilot relay with a coil rated for B
220 volt use. The pilot relay contacts should be rated for a current draw of 1 ampere and
220 volts. Find a convenient dry location to mount the pilot relay.

2. Provide field wire between the valve actuator and the pilot relay. The resistance of the leads should not exceed 10 ohms.

3. Terminate the wires at the control valve. Polarity does not matter. Connect one lead to the valve Common (-) terminal and the other to the
voltage terminal (+). Connect the other end of the wires from the valve to the pilot relay normally open contact.

4. Connect a field provided wire rated for 220 v between the coil of the pilot relay and the Multi V Water 5 frame. Refer to Figure 9. Polarity
does not matter. Terminate one lead to the Multi V Water 5 terminal strip screw tagged 1(L) 220 v. Terminate the other lead to terminal
strip screw tagged 2(N). Connect the lead coming from screw 1(L) to one side of the pilot relay coil and the last lead to the other side of
the pilot relay coil (See Figure 104).
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WATERS

LG PWFKCNOOO Variable Water Flow Control Kit Installation

A DANGER

Turn off power to the Multi V Water 5 frame before proceeding.
Electrical shock can cause physical injury or death.

1. Remove the front panel from the Multi V Water 5 frame

2. Remove the front cover of Multi V Water 5 control box.

3. If necessary, unplug the Oil_Level Harness (3-pin yellow Molex plug)
from External PCB.

4. Remove the* cover from the VWFC panel.

5. Using the two screws provided with the VWFC kit, mount the VWFC
kit assembly. Attach the two tabs to the bottom surface of the Multi V
Water 5 control panel.

6. Reinstall the Oil_Level_Harness 3-pin yellow Molex plug if removed in
step 3.

Variable Water Flow Control Kit Wiring

VWEC kit

Figure 107: Variable Water Flow Control Kit Installation Location.

Multi V Water 5

Mounting Tabs Frame
Control
Panel
Locate here />|
Compressor

Figure 108: Multi V Water 5 Panel and PCB Board Locations.

Control Panel Layout

Multi V Water 5 ]
Frame i
Comm. i;\ﬂaln "
Board oar
Control __| 1 L —>1
Panel External
Board
\\
Compressor

VWEFC Kit Panel Layout

Y

s ks NIV 0577 g

DIP_SWo1

Main PCB Board
BeseT sw SWOZC SW03G ac
5 Swo1o
o
L
gg '
GN_FLASH_WRITE  CN_FLASH_RD (ele] CN_AIWH
CN_LGMV_WH
525 —
2 FUSE.
250 T5A JIGI_WH  JIG2_WH
3
A%
59 CN_EXTWH CNCOMWRWH CNEXTBL CNFG
s posoed O

CN101

VWEFC Kit

CN1_DO

Note: For VWFC kit main PCB board DIP switch settings refer to Table 79.

PCB Board

CN1-DI CN2-DI CN3-DI CN1-Al

e alTe e aaT - a ar -l
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ELECTRICAL SYSTEM INSTALLATION muim v,

Field Installed Components Wiring WATERS

Figure 109: Multi V Water 5 Variable Water Flow Control Kit Field Wiring Schematic.
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the Kit received may be mounted 180
degrees from that depicted in Figure
108 and Figure 109. Pay attention VWEC

when connecting the valve actuator
control wires to CN1-AO.

Circuit Board
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Multi V Water 5 Variable Water Flow Control Kit Wiring Procedure
A DANGER

Turn off power to the Multi V Water 5 frame before proceeding.
Electrical shock can cause physical injury or death.

1. Install and terminate the communications cable between the VWFC circuit board and the Multi V Water 5 main circuit board. Route the
multi-lead cable with the black wrap provided with the VWFC Kit through the bottom wall center grommet of the VWFC assembly cabinet
and up through the bottom grommet of the Multi V Water 5 control panel. Keep this cable away from line voltage wiring. In the VWFC as-
sembly, plug the cable into the white socket tagged CN_101. Plug the opposite end into the socket tagged CN_OPT_02_WH on the Main
PCB Board in the control panel.

Note: The PCB board in the VWC Kit received may be turned 180 degree from that depicted in Figure 101. Therefore, the socket locations may
be different than depicted.

2. Install and terminate the VWFC transformer power source wires. Route the two blue wires connected to the transformer in the VWFC Kit
through the left grommet hole located on the bottom wall of the VWFC assembly cabinet and up through the grommet located in the bot-
tom wall of the Multi V Water 5 control panel. Connect the two blue wires to the Main PCB Board sockets tagged CN_JIG1_WH (L) and
CN_JIG2_WH (N).

Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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3. Install the control valve actuator control/signal cable. Route the PI control valve (or 3-way valve) actuator multi-lead cable through a con-
duit knock-out of your choosing on the wall of the unit frame. Consider the limited length of the cable when selecting the path. Cable leads
must be long enough to reach the terminal block screws “A” and “B” located in the bottom left corner of the VWFC Kit panel and the green
terminal block tagged CN 1-AQ in Figure 109. LG suggests routing the multi-lead cable through the same grommet hole used for the two
blue power wires.

4. Terminate the PI control valve actuator cable. Terminate the actuator Common and 24V leads to the terminal block screws tagged “A” and
“B” that connect with the two red wires coming from the transformer. Terminate the control valve signal ground and the 24V 0-10 VDC
Input Signal leads to the VWFC kit control board green 4-screw terminal block tagged CN1_AO in Figure 109.

5. Secure the control valve cable, the VFWC power and communications cable leads at the locations shown in Figure 110.

6. Access the Variable Water Flow Control PCB (PWFCKNOOO). Set the DIP switch positions on DIP SW101 and DIP SW02 as shown in
below.

Table 79: Variable Water Flow Control DIP Switch Positions

Application Swo1 SWo02
EFT 1D L1 L2 L3 L4 L1 L2
260°F* 1 On Off off off off Off
<60'F250°F 2 On Off Off Off off Off
<50°F 3 On On Off Off On On

*VWFC kit is not required. If installed use these settings

7. INFORM the Multi V Water 5 frame the VWFC kit is installed. Set Table 78 function code 42. Set it to ON.

8. Verify the operational settings of each 2-way or 3-way control valve actuator are setup to operate per the specifications set forth in Table
76. Refer to PI control valve actuator set-up procedures on page 140 for applications #2 (optional for application #1).

9. Reinstall the VWFC kit cover plate using screws provided.
Note: The resistance value of each lead of the 4-wire cable provided cannot exceed 10 Ohms. The transformer is rated for a maximum load (cur-
rent draw) by the valve actuator driver-motor of 10VA.

Figure 110: VWFC Installation Suggested Cable Securing Locations.

s .
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WATERS
Procedure:
1. On Multi V Water 5 frame main PCB, turn on DIP switch 5 (up).
2. Select the “Func” mode using the left and right arrow buttons.
3. Press the confirm button.
4. Select the “FN42” for Multi V Water 5 (previous generation products select
“FN4") using the left and right arrow buttons. Speden EE
5. Press the confirm button.
6. Press the rest button for the new setting to take effect.
7. Turn OFF DIP switch 5 (down). S
NOTE: Press reset button (power cycle) for new switch settings to take effect. Zm : ::"m
SWONC [ ; coeben)
SWAD D [ gty
Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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Pressure Independent Control Valve Wiring Terminations

Note: Actuators supplied by valve manufacturer include wiring diagrams and installation manuals with the valve. ALWAYS refer to this paperwork

for the most up-to-date wiring diagrams and instructions.

Belimo PI-CV Valve
(last updated 4-20-2022)

Table 80: Belimo PI-CV Valve Information.

Wire Tag / Termination Connection Matrix
Belimo AKR24-EP Actuator LG PWFCKNO0O0O
Duty Lead Color MFG Diagram Lead Tag Control Kit Terminal Tag
Actuator Power (common) Black Lead #1 [AC/DC 24V (-)] terminal block Common
Actuator Power (24V) Red Lead #2 [AC/DC 24V (+)] termianl block 24V
Control Signal Input 0-10V White Lead #3 [Y-DC (0)2...10V] CN1-AO_1(A+)
Control Signal (common) N/A Jumper to Lead #1 CN1-AO GND (A-)
Control Signal Feedback 0-10V | Orange Lead #5 [U-DC 2...10V] Wire cap (not used by LG)

Griswold Controls (FlowCon) Pinnacle Valve
(last updated 4-20-2022)

Table 81: Griswold Controls (FlowCon) Pinnacle Valve Information.

Figure 111: Belimo PI-CV Valve Wiring Diagram

AC/DC 24V, modulating

l ~
-+
—Y—4-DC (0)2...10V
|—u—>—Dc2...1uv
T
1235
( b}

Figure 112: Griswold Controls (FlowCon) Pinnacle
Valve Wiring Diagram

Wire Tag / Termination Connection Matrix
*FlowCon FN.1.2 & FH.1 Actuator LG PWFCKNO0O Griswold FlowCon FN/FH Actuators
0(2)-10V modulating

Duty Lead Color MFG Diagram Lead Tag Control Kit Terminal Tag | |
Actuator Power (common) Blue Ground/common terminal block Common | E L % S
Actuator Power (24V) Brown Power 24V AC/DC termianl block 24V E? é 5 E 5
Control Signal Input 0-10V Grey Input Signal 0(2)-10V DC CN1-AO_1(A+) l Ior::gl;t%%nglc IEFZ?SPS\(}RD%QW
Control Signal (common) Yellow Signal ground/common CN1-AO GND (A-) <0.5mA
Control Signal Feedback 0-10V | Green Feedback signal 0(2)-10VDC | Wire cap (notused by LG) Power 24V AC/DC
*FlowCon division of Griswold Controls Ground/common

Signal ground
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Preparing the Fluid Circuit WATERS

Prepare the Electrical System

1. Verify correct, clean, specified power is at the line side of each system component’s power disconnect switch.
2. Note if the green LED light on the component PCB board is illuminated.
3. If a zone controller is connected to the component, verify the LCD screen displays current operational characteristics.

Prepare the Fluid Circuit

Before filling the fluid pipe verify the following:

1. Verify the interconnecting pipe used is metallic and NOT a polymer (i.e. PVC, CPVC).

2. Verify that all ferrous to copper/brass connections are connected using die-electric isolating devices.

3. Verify clearance requirements are met for the removal of the heat exchanger and the front panel can be removed without removing refrig-
erant and/or fluid circulation systems piping.

4, Verify the direction of flow through the heat exchanger is correct. Inlet at the bottom, outlet at the top.

5. Verify the control valve, strainer and flow switch installed with the arrow on the body of each aligned with the direction of flow.

6. Verify flow control provisions (flow limiting valve or PI control valve) are provided for each frame of multi-frame units.

7. Verify ALL Multi V Water 5 frames and associated Pl valve controllers are at least eight-(8) pump discharge pipe-diameters or eight (8)
feet from the pump discharge whichever is greater.

8. Verify that 5-pipe diameters of straight pipe length are upstream (entering side) of the Flow Limiting or Pressure Independent Control
(PIC) valve. Verify at least 5 pipe diameters of straight pipe length are upstream (entering side) of the flow switch.

9. Check manufacturer’s requirements for number of pipe diameters of straight pipe length required leaving the valve and verify the installa-
tion pipe architecture complies with the specification.

10. Verify the valve stem is mounted within 45 degrees either side of vertical up. If not, verify the installed orientation is authorized by the
valve manufacturer’s published literature.

11. Verify provision is present to measure fluid flow temperature and pressure drop across the heat exchanger.

12. Verify a method is provided for removing air from the heat exchanger and fluid piping.

13. Verify a method is provided for draining the fluid from and isolating the Multi V Water 5 heat exchanger for service.

14. Verify a method is provided to measure the differential pressure across the strainer.

15. Verify a method is provided to differential pressure across the flow limiting valve or PI control valve.

16. Verify all strainers have a 50 MESH rated screen/basket installed.

17. Verify a flow switch is installed and calibrated for each frame. Flow switch wiring is terminated and the factory jumper wire is removed
between terminals 5(A) and 6(B).

18. On frames equipped with a PI control valve verify the valve actuator and the LG Variable Water Flow Control (VWFC) Kit are wired per
the schematic in Figure 101.

19. On frames supplied with fluid that will be entering at less than 50°F, a bypass pump and pipe are installed between the heat exchanger
discharges back to the heat exchanger inlet.

20. A check valve is installed on the discharge of the bypass pump.

21. The accessories wired to terminals 1(L) and 2(N) are rated for 220v/60/1.

22. If a bypass pump is installed, the start/stop control is wired to dry contact terminals 3(L) and 4(N) of the Multi V Water 5 frame it serves.

23. Verify the DIP switch settings on the VWFC kit PCB board are set per step 6 of the instructions in “Multi V Water 5 Variable Water Flow
Control Kit Wiring Procedure” on page 134 of this manual.

Fill the Pipe System with Fluid

1. Verify the pump and associated variable frequency drive is operating as designed and impeller is spinning in the correct direction.
2. Verify all manual fluid shutoff valves are open.
3. Initiate a pump start.
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Note: Do not operate the Multi V Water 5 unit. Leave disconnects OFF

4. Purge all air from the water circuit.

Thoroughly flush the fluid circuit. Continually check and clean strainers as necessary. Continue flushing until strainers remain clean.

6. After flushing is complete, add anti-freeze agent and inhibitors BEFORE setting the rated flow rate limits on the flow limiting valve or PI
control valve, and triple duty check valve on the bypass pump (if present).

7. Verify the specific gravity rating of the fluid complies with the design (i.e. design engineer’s specified freeze protection standard is
achieved).

8. Verify the fluid cleanliness meets or exceeds the conditions set forth in Table 75. Acquire a report of a fluid composition test for the fluid in
circulation.

9. Verify the piping accessories, pump, and control devices are installed as depicted in Figure 77, Figure 78, Figure 79, and Figure 80 for the
pertinent application of the Multi V Water 5 frame.

10. Set the maximum flow through the PI control valve. Table 66 provides guidance for Belimo or Griswold.

11.Balance the fluid circuit flow distribution. The fluid flow balancing contractor must complete their work prior to setup and verifying the fluid
flow rate is within project specifications. Excessive or restricted fluid flow may impact the ability of the Setup Agent.

o

Pressure Independent Control Valve Calibration | Setting the Rated Flow
The method of setting the maximum flow setting variable is manufacturer dependent.

The Table below is provided for sample guidance only. Always refer to the valve manufacturer’s installation literature FOR THE VALVE and
ACTUATOR model installed to properly calibrate the maximum flow rate.

With the control valve wide open, the pressure drop across the PI control valve assembly must be within the valve manufacturer’s controlla-
ble flow rate range (see Figure 75 and Table 64). If the differential pressure is outside the published controllable range, the valve will operate
as a fixed orifice device and will not operate properly. Contact the PI control valve manufacturer’s representative for further assistance.

The data in Table 82 pertains to the valve/operator combinations shown for use with Application 2. Verify the valve and operator installed is
the same as those listed in the table before applying the set-up data provided in the table. Find the column in the table below for the Multi
V Water 5 unit the valve serves. For Belimo, verify the maximum flow setting is calibrated to the % of maximum flow value provided. For
Griswold/FlowCon, set the maxim flow position to the value provided. This will set the maximum flow through the frame to the rated flow
condition.

Note: Verify this data has not changed since this publication. Refer to the valve manufacturer’s latest published installation literature for the
most up-to-date instructions and guidance.

Table 82: Example Pl Control Valve Actuator Maximum Flow Settings.

Dia (i LG Model 6.0 Ton 8.0 Ton 10.0 Ton 12.0 Ton 14.0 Ton 16.0 Ton
Mfg Series Valve with actuator image Model Actuator T;ie(gg ARWMO72*AS5 | ARWMO96*AS5 | ARWMI21*AS5 | ARWM144*AS5 | ARWM168DAS5 | ARWM192DAS5
Rated GPM 20.3 25.4 30.4 35,5 45.7 50.8
P21255U-285 | AKR24-EP2 | 1-1/4FPT | max flow % setiing 71% 89%
Belimo PI-CV ( '3 ; @ P2150SU-396 | AKR24-EP2 | 1-1/2FPT | max flow % setiing 51% 64% % 88%
- P2200SU-761 | AKR24-EP2 2FPT max flow % setting 60% 67%
Griswold bimadle ' PNL_BP_ FN.1.2 1-14FPT max flow setting 5.0
Controls b s PNL_BQ_ FH.1 1-1/2FPT | max flow setting 18 2.1 24 27 35 39

Flow Switch Calibration

Follow guidance for setting the actuate and deactuate settings for the flow switch reference the data provided in Table 69 and Table 70. Note
the settings are different for installations with and without a control valve and also with and without a bypass pump. Also read the sequence
of operation for cooling mode operation for the installation’s entering fluid design temperature (Application #1, #2, or #3) on page 101
though page 109 before selecting to use the calibration data provided in Table 69 and Table 70.
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Preparing the Electrical System / Preparing the Fluid Circuit

WATERS

Calibrate Fluid Flow Control Instrumentation

1.

Physically inspect the strainer screen/basket. Verify it is clean.

2. Calibrate the flow limiting or pressure independent (PI) control valve maximum flow rate.
3. Record the inlet and outlet pressure across the control valve with all valves wide open. Does the inlet measurement meet or exceed the

No gk

minimum pressure drop rating to achieve a linear response of the flow limiting valve or the PI control valve?

Verify the strainer differential pressure measurement device is calibrated correctly.

Record the clean strainer differential pressure reading with all control and shutoff valves wide open.

Verify rated flow for each frame is achieved at each frame with all valves 100% open. Record the measured flow rate for each frame.

Calibrate flow switches. Verify the flow switch has been calibrated and the correct actuate and deactuate settings have been set. If flow
switch models listed in Table 69 and Table 70 are installed, use the specifications found in Table 69 and Table 70 for calibration.

Additional Settings Pertaining to The Pi Control Valve Actuator and the LG VWFC Kit.

NN

9.

Verify the PIC valve actuator is set to provide a linear response.

Verify the actuator installed is compatible (has the correct torque rating) with the valve body installed.

The actuator motor is rated for use with 24 Vdc power.

The valve actuator is programmed to be normally closed. 0 (or 2) volts = closed; 10 volts 100% open.

The actuator is programmed to use an Input Signal of 0 (or 2) to 10 VDC signal.

The valve actuator is setup for a maximum full stroke time of 90 seconds or less.

The power draw of the valve operator does not exceed 6 watts.

Verify that upon power loss or valve operator failure, the apparatus installed will drive the control valve to the 100% open position (i.e.
valve will be able to fail OPEN).

The maximum flow setting is set to limit flow through the wide open valve at the Multi V Water 5 frame’s rated flow specification.

10. PI control valve actuator DIP switch settings have been adjusted using valve manufacturer’s installation manual guidance to meet the

parameters provided in Table 64, Table 65, Table 66, Table 67, Table 68, and Table 82.
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Indoor Unit Auto Addressing
A WARNING

During this procedure, only a properly-licensed electrician should operate power input disconnect switches. Never look at a disconnect
switch when closing. Turn away from the switch when closing. Incorrect wiring could cause the disconnect to explode, resulting in physical
injury or death.

AWARNING

Upon successful completion of the auto addressing function, an unintentional compressor start can occur unless the communications
cable to the indoor units is removed from the water source unit terminals IDU(A) and IDU(B). Do NOT open the service valves or
attempt to start water source unit compressors until directed by the LG-authorized Setup Agent. Major damage to the unit piping and
compressors will occur, and there is a risk of explosion, suffocation, physical injury, and / or death.

Note:

® Do not attempt to start or commission Multi V Water 5 before properly setup the fluid loop. Verify maximum flow rate through the
heat exchanger is set at the rated flow specification.

Note:
During the Pre-setup process for Gen. 4 systems, do not change any DIP switch settings except for SWO01 switch number 3 which
should be ON to enable Gen. 4 features. All other switches should be left in the OFF position on ODU DIP switch SW01. Refer to “HRU
Compatibility and DIP Switch Settings for Generation 4 Equipment” on page 149 for proper setting of DIP switch 3.

Auto Addressing Procedure

Note:
If the Auto Address Procedure is not successful, the compressor(s) will not start when power is applied.

Note:
While this routine runs, the unit runs a self-diagnostics check. At completion, the LED should be clear and nothing displayed. Diagnostic
process should take from three (3) to seven (7) minutes.

1. Verify all that all indoor units connected to the system have power to the PCB board AND all zone controller system start buttons are OFF.

2. Remove the maintenance access panel and unit control box cover from the water source unit. Place panels and screws in a secure area.

3. Verify the communications cable between the indoor units and the water source unit is terminated at the water source unit terminals
IDU(A) and IDU (B).

4. Verify the shield on the communications cable is grounded at the main water source unit only.

5. At the water source unit PCB, verify DIP switch SWO01 is set as necessary for your system. Refer to “HRU Compatibility and DIP Switch
Settings for Generation 4 Equipment” on page 149.

6. If the LED on the main PCB is not observable from the power disconnect switch location, have a second person cycle power on the water
source unit. Leave input power disconnect in the ON position.

7. Check the water source unit current configuration code(s). Observe the unit setup codes listed in Table 83 on the LED display on the WSU
main PCB. Each code will display for approximately two (2) seconds.

Table 83: Setup Code Display Sequence.

Sequence | Code Displayed Description

1 See Description | Capacity of Main WSU in horsepower (HP). Refer to Table 15 through Table 18 for HP values.

See Description | Capacity of Sub 1 WSU in HP. Refer to Table 15 through Table 18 for HP values.

See Description | Capacity of Sub 2 WSU in HP. Refer to Table 15 through Table 18 for HP values.

20r3 2 = Heat Pump; 3 = Heat Recovery

22 or 46 22 = 208-230V system; 46 = 460V system

2
3
4 See Description | Total capacity in HP of all WSUs. Refer to Table 15 through Table 18 for HP values.
5
6
7

1,2,0r3 Model type. 1 = General; 2 = Tropical; 3 = Factory
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Auto Addressing Procedure, continued

8. Verify how many indoor units and heat recovery units (HR Figure 113:Auto Address Button Location.
systems only) are connected to the system.

9. Press and hold red Auto Address Button (Figure 113) for
about five (5) seconds. Release when “88” appears on the
LED. The system begins the auto addressing sequence
listed in Table 84. After three (3) to seven (7) minutes,
the display will flash a number for about ten (10) seconds
indicating how many indoor units the system successfully

communicated with.

10. If the auto addressing procedure is successful, this number
should match the known number of installed indoor units
11.Upon completion of the auto addressing routine, the display
will be blank and the system will be in standby waiting for

another command.

12. Upon successful completion of the auto address procedure,
record the system address assigned to each indoor unit by
the auto address procedure in the column provided on the
Pre-setup Device Configuration Worksheet.

DIP S|W01 LED

13. After recording the system addresses assigned to each
device, open the water source unit disconnect. Remove the water
source unit to indoor unit communications cable from terminals
IDU(A) and IDU(B). Protect conductors by placing electrical tape
over the bare ends.

14.0nce again, verify the water source unit to indoor unit(s) commu-
nications cable is not connected to terminals IDU(A) and IDU(B) of
the water source unit. Close the disconnect to reapply power to the
water source unit and energize the compressor crankcase heater.

15. Replace the control panel door.

Table 84: IDU Auto Addressing Display Sequence.

Sequence | Code Displayed Description
1 88 Auto addressing procedure begins
2 88 Auto addressing procedure continues for approximately 3 to 7 minutes (15 minutes maximum)
3 See Description | Number of indoor units found displays
4 See Description | Number of heat recovery units found displays (HR systems only)
5 Blank Auto addressing procedure is complete
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WATERS
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Indoor Unit Auto Addressing

Figure 114:Indoor Unit Auto Addressing Procedure Flowchart.

Power On.
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A

Outdoor unit sequences through
self diagnostics check. Wait until
LED is blank.

l

Press/hold the red Auto Address
Button for five (5) seconds.

:

LED displays HH = 88

/Enitiate auto addressing procedurea

y

Wait three (3) to seven (7) minutes.

Auto addressing procedure is complete. The number of indoor

units that have successfully completed the auto addressing

LED displays

procedure will display on the LED for ten (10) seconds.

Check the communication

y

H =ss

YES

cable connections.

Address number of each indoor unit is shown on the wired remote controller
display or on the indoor unit display. The address number will disappear

Auto addressing successful.

after pressing the on / off button on the remote controller. If 01, 02,... 08

is seen, that means that eight (8) indoor units have been successfully
auto addressed.
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Troubleshooting a Failed Indoor Unit Auto Addressing Procedure

If the quantity of indoor units the auto addressing procedure found is incorrect, or the “88" never disappears from the
display for the seven (7) minutes, the auto address routine has failed and a communications problem exists. If the Auto
Address Procedure failed:

1. Verify ALL indoor unit ON/OFF buttons are in the OFF position (i.e., on/off button NOT illuminated).

2. Check the terminations, polarity, and continuity of each conductor on the communications cable
between the water source unit and the indoor units. Verify the indoor unit to water source unit commu-
nications cable is wired correctly.

« Verify the conductor connected to the “3 (or “5” in the case of cassette frame codes TP, TN, TM)
terminals on all indoor units and is terminated on the water source unit terminal tagged IDU(A).

« In a similar fashion, verify the conductor connected to all indoor units on the “4” (or “6” in the case
of cassette chassis codes TP, TN, TM) terminals and is terminated on the water source unit terminal
tagged IDU(B).

3. Verify the shield of the communications cable is grounded at the water source unit only. All segment
shields should be spliced together at each indoor unit and NOT grounded.

4. After repairing the communications cable, go to Step 9 of the Initiate the Auto Addressing Procedure
and repeat the process until successful: Press and hold red Auto Address Button for about five (5)
seconds. Release when “88" appears on the LED. After three (3) to seven (7) minutes, the display will
flash a number for about ten (10) seconds indicating how many indoor units the system successfully
communicated with.

5. This number should match the known number of installed indoor units if the auto addressing
procedure was successful.

6. Upon completion of the auto addressing routine, the display will be blank and the system will be in
standby waiting for another command.

7. Record the system address the water source unit assigned to each indoor unit by the auto address
procedure in the column provided on the Pre-setup Device Configuration Worksheet.

8. After recording the system addresses assigned to each device, open the water source unit discon-
nect. Remove the water source unit to indoor unit communications cable from terminals IDU(A) and
IDU(B). Protect conductors by placing electrical tape over the bare ends to prevent an accidental
compressor start from occurring before the Setup Agent arrives.

9. Close the disconnect to reapply power to the water source unit and energize the compressor crank-
case heater. Once again, verify the water source unit to indoor unit(s) communications cable is not
connected to terminals IDU(A) and IDU(B) of the water source unit.

10. Replace the control panel cover.
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Terminating Group Controlled Indoor Units

If any of the indoor units were specified to operate in unison, create a group control communications circuit between the indoor
units using a group control cable kit consisting of three (3) cables:

+ One pigtail cable.
+ One Y-cable.
+ One extension cable segment.
1. Before proceeding with group control cable terminations, verify power is off at all group indoor units.

2. Identify which indoor unit will be the main unit of the group. If not already recorded, record the main and the sub identity
assignment to each indoor unit in the group on the Pre-setup Device Configuration Worksheet.
3. Termination Procedure:

« Starting with the Main unit, plug in the male end of the pigtail cable into the CN-REMO socket. At the last Sub indoor unit in the
group, a pigtail cable is not required. Plug the male end of the extension cable coming from the previous indoor unit into the
CN-REMO socket.

¢ Plug the Y-cable into the pigtail at each indoor unit except for the last Sub indoor unit in the group where no Y-cable cable
will be needed.

+ Connect two extension cable segments to each “Y” cable except for the “Y” cable connected to the Main indoor unit. At the
Main indoor unit, connect one extension cable and the communications cable from the zone controller to the Y-cable.

Plan the Central Control Addresses Assignments
Check with the building’s Chief Engineer for preferences about address assignments. If there are no preferences:

+ Hex assignments do not have to be assigned in any particular order, or an order defined by the routing of the communications
cable between the indoor units. In most cases, hex addresses can be skipped.*

 All members of a Hex Group are not required to be on the same Multi V system.
+ Addresses can be assigned at random, not in any particular order, and can be skipped.*

'On AC EZ, do not skip addresses. Start with Hex address 0. Buttons have pre-assigned Hex addresses. If an address is skipped, the
associated button will do nothing.

Indoor Unit Central Control
Address Assignments
A central control address is made up of two hexadecimal characters. Figure 115:Central Control Address Nomenclature.

» The first character in the central control address is the Hex
Group Identifier. 1 D
Possible Hex Group Identifiers (in order of lowest to highest)
are 0-9 followed by A-F.

» The second character in the address is the Hex Member Identi-
fier in a Hex Group.

Hex Member Identifiers (in order from lowest to highest) are

0-9 followed by A-F. First character is Second character
. R the Hex Group is the Hex Member

Hex Address Assignment Limitations dentifier 0-F dentifier 0-F
* There is a limit of 16 Members per Hex Group (Example: Group 1) (Example: Unit 14)

+ There is a limit of 16 Hex Groups per VRF system.

¢ There is a limit of 256 possible Member Identifiers per Central
Control (See Central Controller Communications Limitations on
the next page).
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WATER
Central Control S
Central Controller Communications Limitations

Each type of central controller device has a maximum number of Table 85:Central Controller Indoor Unit Connection Limitations.
indoor units it can communicate with. Central Control Device Maximum Indoor Unit Quantity
The quantity of indoor units that can be connected to a single AC EZ 3

central control communications cable, therefore, will be defined by .

the central control device on that cable with the smallest Maximum AC SMART Premium 128

Indoor Unit Quantity as shown at right. LonWorks Gateway 64

Grou p Number BACnet Gateway 256

If the building operator wants to know which indoor units are on each Advanced Control Platform 256

water source unit, and multiple systems serve a building, assign a
Group Number to each system. If there are more than 16 indoor units on a system, multiple Group Numbers may be necessary.

If the building owner wants to know which indoor units are on each floor, assign a different group number for each floor. If there are more
than 16 indoor units on a floor, multiple Group Numbers may be necessary.

Member Number
Can be assigned as desired or for example, can follow the room layout on each floor.

For each LG Central Controller product provided on the project, devise a central control address schedule and assign a central control ad-
dress to each indoor unit(s) Hydro Kit(s), and ERV(s) units. Record this central control address for each component in the column provided
on the Pre-setup Device Configuration Worksheet.

Upload Central Control Address to the Indoor Units

For all ducted, vertical and floor standing indoor units, the central control address must be assigned using a wired zone controller. Wall-
mount, ceiling cassette, ceiling suspended, and the wall/ceiling convertible indoor units, the central control address can be assigned using a
wireless handheld controller or a wired zone controller.

Power Up All Indoor Unit PCBs

Turn the disconnect for each indoor unit to the “ON” position. DO NOT turn the unit ON (on/off button remains off).
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Note:
During the following procedure, NEVER PUSH the ON/OFF (Enable operation) Button on the zone controller.

For Indoor Units That Are NOT Being Controlled as a Group

1. Verify the zone controller cable is plugged into CN-REMO socket on the indoor unit PCB.

2. Using the controller, go to the setup function 02 (icons are different for each controller. Refer to the controller user's manual
for more information.)

3. Type in the Hex Central Control address that has been designated to the unit.

4. Repeat Steps 1 through 3 for each indoor unit in the building.

For Indoor Units That Are Being Controlled as a Group

1. Before attempting to assign a central control address to an indoor unit controlled as a group, identify which unit in the group will be
identified as the Main indoor unit and which indoor units are going to be identified as Sub units.

2. Go to the Main indoor unit, and access the PCB.

3. Verify a group control pigtail cable is plugged into the CN-REMO socket on the indoor unit PCB. If it is not, do so now by plugging the
communications cable pigtail into the CN-REMO socket.

4. If the group control extension cable between the indoor units is plugged into the Y-cable, unplug the extension cable from the Y-cable.

5. If not already present, plug the zone controller communications cable into the pigtail cable.

6. Using the controller, go to the setup function 02 (icons are different for each controller. Refer to the controller user's manual for more
information.) Type in the Central Control address designated for the Main indoor unit.

7. Disable power to the Main indoor unit. Do not restore Power to the Main indoor unit at this time. It will be restored in step 18.

8. If the zone controller and associated communications cable has already been permanently mounted in place, plug the Y-cable back into
the pigtail and obtain a loose zone controller with a communications cable to continue programming the Sub indoor units.

9. Go to the first Sub indoor unit and disconnect the Y-cable from the pigtail.

10. Plug the zone controller communications cable into the socket on the pigtail cable. Do not push the ON / OFF button or enable indoor
unit operation.

11. Using the controller, go to the setup function 02 (icons are different for each controller. Refer to the controller user's manual for more
information.) Type in the Hex address assigned to the unit.

12. Change DIP switch No. 3 on the indoor unit PCB to the “ON" position.

13. Disable power to the indoor unit using the disconnect switch. Wait one (1) minute.

14. While power is off, unplug the zone controller cable from the pigtail socket.

15. Plug the group control Y-cable back into the pigtail.

16. Restore power to that Sub indoor unit, and go to the next Sub indoor unit.

17. Repeat Steps 9 to 16 for each Sub indoor unit except the last one in the group. At the last Sub indoor unit, the process is the same
except unplug the group control cable from socket CN-REMO on the indoor unit PCB board and plug the zone controller cable into the
same socket.

18. After all Sub indoor units have addresses assigned, go back to the Main indoor unit and restore power.

@ LG Due to our policy of continuous product innovation, some specifications may change without notification. 147
©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. All rights reserved. “LG" is a registered trademark of LG Corp.

aJuRUIIUIRN pue BUIUOISSIWWO02-31d



MULTI V Water 5 System Installation Manual

PRE-SETUP nmunnt Vv

Indoor Unit Temperature Sensing Strategy WATERS

Indoor Unit Temperature Sensing Location Selection

For each indoor unit connected to a wired zone controller, select a zone temperature sensing option. Assign one of three methods for the
indoor unit to sense the zone temperature. Skip this step for indoor units controlled from a handheld (wireless) controller. Record the sensing
for each indoor unit on the Pre-setup Device Configuration Worksheet. There are three possible strategies:

1. Use the unit-mounted return air sensor (or the optional remote wall-mounted sensor). When outdoor air is ducted to an indoor unit, the
return air sensor cannot be used to control the indoor unit. Use a wall-mounted thermostat or remote temperature sensor instead of the
unit-mounted return air sensor.

2. Use the sensor mounted in the zone controller.

3. Sense the temperature at the unit-mounted return air sensor (or the optional remote wall-mounted sensor) and sensor mounted in the
zone controller, then control based on the temperature reading using the sensor that is farthest from set-point.
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PRHR*3 Heat Recovery Units

The PRHR*3(A) series of heat recovery units were released in June 2018, and are not automatically backwards compatible with all LG manu-
factured VRF air / water source units.

These HRUs will be compatible with many LG manufactured air / water source units if its “Starting Production Date,” the “Production Starting
Serial No.,” and / or the “Upgrade Software Service” dates fall after the dates shown below (see table).

The dates indicate a software upgrade. The old 2A HRU series and the new 3A HRU series will work together if the software has been up-
graded. If a system includes both the old and the new models together, however, system constraints will follow the parameters of the old 2A
HRU series. For more information, contact your local LG sales representative.

Note:
PRHR*2A heat recovery units can be used with Multi V Water 5 WSUs, but system design must follow PRHR*2A piping rules.

Both old PRHR*2A and new PRHR*3A heat recovery units can be installed on the same system, but system design must follow PRHR*2A
piping rules.

Table 86:PRHR*3 Heat Recovery Unit to Air / Water Source Unit Compatibility.

Model Starting Production Date | Production Starting Serial No. Upgrade Software Service

Multi V' 5 with LGRED* ARUM****TES February 1, 2019 1902xxx N/A

Multi V' 5 ARUM***TES February 1, 2018 1802xxx September 28, 2018
Multi V' S ARUB060GSS4 October 1, 2018 1810xxx September 28, 2018
Multi V Water IV ARWB****AS4 October 1, 2018 1810xxx September 28, 2018
Multi V IV ARUB***TE4 N/A N/A October 31, 2018
Multi V [l and Il ?ﬁ%%i:ﬁ% N/A N/A N/A

Multi V Water Il ARWB****A2 N/A N/A N/A

*Low ambient performance with LGRED® heat technology is included in Multi V 5 air source units produced after February 2019.
Figure 116:Location and Setting of Outdoor Unit DIP Switch 3.

Generation 4 Indoor Units Air/Water Source Unit DIP Switch No. 3

LG’s indoor units are designated Generation 4 (Gen 4). For Gen 4
indoor units to operate with Gen 4 indoor unit features, the air condi-
tioning system must meet the following requirements:

aJuRUIIUIRN pue BUIUOISSIWWO02-31d

« All'indoor units, heat recovery units, and air / water source
units must be Gen 4 or higher.
« All air / water source units must have Gen 4 or higher software
factory or field installed.
+ Air / water source units DIP switch 3 must be set to ON
(factory default setting is OFF).
+ All controllers must support Gen 4 indoor unit features.
The figure at right shows the outdoor unit DIP switch. All air and
water source units, indoor units, heat recovery units, and controllers
in a system must be Gen 4 compatible or the system will not operate
with Gen 4 indoor unit features.
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Addressing with 3A Series Heat Recovery
Units (For Heat Recovery Systems Only)

General

Each heat recovery unit will have a unique address assign so the outdoor unit will
be able distinguish it from other heat recovery units.

Upon completion of the heat recovery unit address, set the heat recovery unit
operating parameters by adjusting the positions of the DIP switches on SW02E and
SWOLE of the main PCB. The main and sub PCBs are identical. The sub PCB is
installed on the 6 and 8 port units only.

Procedure

Before beginning the physical process of assigning heat recovery addresses, map
out the address assignments using a copy of the LATS tree mode diagram. Set the
heat recovery unit switches as required for the system.

Guidelines
1. Addresses must be sequential and cannot be skipped.

2. Assign the lowest address to the heat recovery unit that has the largest capacity
indoor unit connected to port number 1. If the capacity of all indoor units con-
nected to port number 1 of each heat recovery unit is the same, assign address
“0" to the heat recovery unit farthest away from the outdoor unit. Assign the next
address to the next farthest away and so on until all heat recovery units have an
address. The heat recovery unit with the highest address must be the one clos-
est to the outdoor unit. Up to 16 heat recovery units can be on a single system.
Possible settings in order of lowest to highest are: 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E
F.

muLm V.

WATERS

Figure 117:Heat Recovery Unit PCB Locations.

Main Sub Circuit Board
Circuit (6 and 8 Port
Board Units Only)

View.

C————3+—— MainPCB
One in PRHR023A~PRHR043A
Two with Same Part No. (Master and Slave)
in PRHR063A and PRHRO83A

Display PCB Main Master PCB  Main Slave PCB

3. Record the address assigned to each heat recovery unit in the appropriate column on the Pre-setup Device Configuration

Worksheet.

Note:

Addressing must be performed following the detailed steps above because port number 1 on the heat recovery unit addressed “0” will remain
open during the auto pipe detect procedure. If the indoor unit capacity connected to the port is relatively small compared with other units on the
system, the outdoor unit high head pressure safety will trip and shut down the unit during the procedure.
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Figure 120:Heat Recovery Unit Main PCB (All Models). Figure 119:Heat Recovery Unit Sub PCB (PRHR063A and PRHR083A
Branch #1~4 Bypass Only).
7-Segment Display (from left) SC EEV Branch Nos. 5~8 Bypass
T T SSD (From Left)
S
*R le!!wtﬂ
@ Branch #3, 4 9
W | High/Low ] Branch Nos. 7,8
® (from top) | High/Low
@ @ (From Top)
'8 .
) e
" 2
fo Branch #1, 2 %
High/Low e Branch Nos. 5,6
(from top) ® High/Low
® (From Top)
Liquid - SWOLD/SWOLC/SW02B/SWOLB/SWO2E ” 2&3?5 grsaengﬂmgzvsl\‘%‘ >
Bypass Valve - SWO1E : Branch #1~4 (from SW No.1 ) : .
yp SWO0 ranc (from SW No.1) (From SW No.1)
. L . . - SW01C
Figure 121:Heat Recovery Unit Main PCB Switches and Rotary Dials.
Note:

The Main and Sub PCBs are identical. Only
the six (6) and eight (8) port heat recovery
units have a Sub PCB. The only DIP switch
setting to make on a Sub PCB is to verify
DIP switch No. 5 on SWO2E is set to ON.

' .lm DIP switch No. 5 of SWO2E on a Main PCB

HJ.J I must be set to OFF.
_Avebzak ey n

DIP Switch SW01 DP1 SSD
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Table 87:DIP Switch, Rotary Dial, and Tact Switch Descriptions.

muLm V.

WATERS

- - PRHR*2AHRU | PRHR*3AHRU .
Switches / Dials Series (0ld) Series (New) Function
For Both PRHR*3A (New) and PRHR*2A (Old) HRU Series:
« Auto or Manual Pipe (Valve) Detection Method Selection
+ Number of Connected Branches / Ports Selection
+ Zone Control Settings
SW02M SWO02E For PRHR*3A HRU Series (New) Only:
+ Main / Sub PCB Selection
For PRHR*2A HRU Series (Old) Only:
+ Valve Group Control Selection (If Indoor Unit Capacity is
>54,000 Btu/h)
Valve (Port) Selection
SW01M SWO1E « Selects which valve (port) to address during Manual Valve
(Port) Detection and Zone Control
For PRHR*3A HRU Series (New) Only:
- SWO1D (Left) « Branch / Port Group Control Selection (If Indoor Unit Ca-
pacity is >60,000 Btu/h)
. + Addresses Heat Recovery Units (From 0 to F)
SWOSM SW01C (Right ¢ For Manually Addressing Zoned Indoor Units
Increases the Valve Address by Ten (10) when Central Control
ST e e Addressing Indoor Units
SW0AM SWO1B (Right) Increases the Valve Address by One (1) when Central Control

Addressing Indoor Units

MULTI V Water 5 System Installation Manual

SWO2E DIP Switch Settings
Table 88:DIP Switch SW02E Description.

152

ON S/IW Selection
No. 1 Selects Auto or Manual Pipe (Valve) Detection Method for Heat Recovery Units
No. 2
No. 3 Selects Number of Connected Branches / Ports on the Heat Recovery Unit
No. 4
No. 5 Setting Main PCB to Main or Sub Mode
No. 6 EEPROM Factory Initialization (4, 5, 6)
Hg' ; For Normal Control (OFF) or Zone Control (ON) Settings; Factory Preset to OFF
Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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Selecting Auto or Manual Valve (Port) Detection Method on SW02E

Select Auto or Manual Valve (Port) Detection for a heat recovery unit by setting No. 1 on DIP switch bank SWO2E. If installing a six (6) or
eight (8) port heat recovery units, apply this setting only to the Main PCB.

Table 90:Setting Auto or Manual Pipe Detection.

Auto Manual
SWO2E DIP Switch No. 1 OFF SWO2E DIP Switch No. 1 ON
ON ON
s LY s LLLLLLL
1 23456 78 123458678

Selecting the Number of Connected Branches / Ports on SW02E

DIP Switch Nos. 2, 3, and 4 of SW02E are factory set to correspond to the number of branches / ports on the heat recovery unit. If the
system requires using fewer than all of the branches / ports on an heat recovery unit, set the switches to correspond to the number of used
branches / ports. Ensure all unused branches / ports are capped and brazed closed. Example: If PRHRO83A will only use four (4) branches /
ports (branches / ports 1 through 4), cap and braze closed branches / ports 5 through 8, and then set the heat recovery DIP switches for four
branches / ports

Table 89:DIP Switch SWO02E Number of Connected Branches / Ports Selection.

PR 110 =B R
ghocres | TLOTOO0D| | Sheees | |JTANODO0
secres | [TAVAD0D0| | et | |DUVADDOL
frecres | (DATNODOD| | e | (TTYTO000

The factory setting of switches 2, 3, and 4 corresponds to the number of ports on the unit.
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Selecting Main / Sub PCB on SW02E
Ensure No. 5 of DIP switch bank SWO2E is set to OFF for Main PCB, and ON for Sub PCB. For Sub PCBs, set only No. 5 of DIP switch bank
SWO2E to ON. All other switches on SWO02E must be set to OFF.

Table 91:Setting Main and Sub PCB.

Main Sub
SWO2E DIP Switch No. 5 OFF SWO2E DIP Switch No. 5 ON
ON ON
s LLTLLL sl U LLL
1 2 3 45 6 7 8 1 2 3 45 6 7 8

Selecting Normal or Zone Control on SW02E and SWO1E
Use both DIP switch banks SWO02E and SWO1E to select Normal or Zone Control for both Auto and Manual Valve Detection procedures.
Zone Control features two (2) or more indoor units connected to one (1) valve / port of the heat recovery unit. Indoor units set for Zone Con-
trol collectively operate in cooling or heating mode.

 For Normal Control, on the Main PCB only, set DIP switch Nos. 7 and 8 on SWO02E to OFF, and set all DIP switches on SWO1E to OFF.

+ For Zone Control, on the Main PCB only, set DIP switch Nos. 7 and 8 on SW0Z2E to ON, and set the DIP switches on SWO1E as appro-
priate for the system to perform zone control for each port. See the table for SWO1E settings, and how to set the address for each port.

+ For Zone Control on the larger 6 and 8 port heat recovery units, use the Main (Sub) PCB for ports 5 through 8.

Table 92:Setting Normal and Zone Control.

SWO02E setting SWOLE setting
Main* ON
Normal on ﬂ ﬂ ﬂ ﬂ
control Hﬂﬂﬂﬂﬂﬂﬂ 1.2 3 4
i 2 3 4 5 6 7 8 SWOlE
Main* Main .
on Turn the DIP switch of the
Zoning ON zoning branch on.
control H H H H H H U U U U ﬂ ﬂ EX) Branch 1,2 are zoning
12 3456 7 8 128 4 control
SWO1E
* Main Only
Table 93:DIP Switch SWO1E Description.
PCB Component DIP Switch No. Settings
SWO1E No. 1 Valve No. 1 (Main PCB) / Valve No. 5 (Main Sub PCB)
No. 2 Valve No. 2 (Main PCB) / Valve No. 6 (Main Sub PCB)
No. 3 Valve No. 3 (Main PCB) / Valve No. 7 (Main Sub PCB)
No. 4 Valve No. 4 (Main PCB) / Valve No. 8 (Main Sub PCB)
Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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SWO01D Rotary Dial Settings

Branch / Port Group Control

The maximum capacity of each 3A Heat Recovery Unit 60,000 Btu/h. If an indoor unit exceeds this capacity (indoor units >60,000 Btu/h), two
adjacent heat recovery unit ports must be connected together with an inverted Y-branch (ARBLB03321) to provide the required capacity. If
two ports are connected together, address the ports as shown below using the SW01D rotary dial on the Main (Main) PCB only.

Note:

* Ports are numbered right-to-left on PRHR*3A heat recovery units.
* Ports are numbered left-to-right on the old PRHR*2A heat recovery units.

Table 94:Main PCB SW01D Branch / Port Group Control Settings for PRHR*3A Heat Recovery Units.

Branch / Port Group Control N\lcﬁli\?o(:l_,leaiSngttFi)rE:gB Branch / Port Group ’\ge\l/i\?o(ll\ﬁ)ag]e):ttpir(\:gB

No Grouping 0 Group Control Branches / Ports 5,6 and 7,8 8

Group Control Branches / Ports 1 and 2 1 Group Control Branches / Ports 1,2 and 5,6 9
Group Control Branches / Ports 2 and 3 2 Group Control Branches / Ports 1,2 and 7,8 A
Group Control Branches / Ports 3 and 4 3 Group Control Branches / Ports 3,4 and 5,6 B
Group Control Branches / Ports 5 and 6 4 Group Control Branches / Ports 3,4 and 7,8 ©
Group Control Branches / Ports 6 and 7 5 Group Control Branches / Ports 1,2 and 3,4 and 5,6 D
Group Control Branches / Ports 7 and 8 6 Group Control Branches / Ports 1,2 and 3,4 and 6,7 E
Group Control Branches / Ports 1,2 and 3,4 7 Group Control Branches / Ports 1,2 and 3,4 and 7,8 F
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Addressing with 3A Series Heat Recovery Units

Note:

In the old PRHR*2A Heat Recovery Unit series, DIP Switch bank SW02M DIP Switch Nos. 4, 5, and 6 were used to set the branch / port control.
The SWO1D rotary dial is new for PRHR*3A Heat Recovery Units, and was introduced because there are more models with ports varying from 2
to 8 ports (more branch / port combinations than the three SW02M DIP Switches on the old PRHR*2A can control). See below for PRHR*2A Heat
Recovery Unit Branch / Port Group Control Settings for comparison.

Figure 123:Example of Grouping Heat Recovery Unit Branches / Ports for the old PRHR*2A Heat Recovery Unit Series.

Dip S/W Setting Example

N
No C [I I] |:| I] I:l i :ngmr Hnif
No Groupin: {p———  Indoor Unit
P f=—— Indoor Unit
1 2 3 4 5§ &8 7 B8 Indoor Unit
oN I .
; " %—-— :ﬁum HMI
il iy Jrmp— r Uni
Croaping Yakes 1.2 o Lar;: capacity indoor unit
1 2 3 4 5 8 7 13 'w_'
on I .
’ - @ p=— Indoor Unit
Grouping Valves 2,3 =1 Large capacity indoor unit
== |ndoor Unit
1 2 3 4 6 6 T & III
; : oM
Gruupmg e Lk G@:— Large capacity indoor unit
and valves 3,4 {%::— Large capacity indoor unit
1 2 3 4 % 6 7 &
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SWO01C Rotary Dial Settings
Use rotary switch SW01C to set the heat recovery unit addresses. There can be up to sixteen (16) heat recovery units per system. Possible

settings in order of lowest to highest are: 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F. The addresses must be set sequentially. For example, if there are
three (3) heat recovery units in a system, use addresses 0, 1, and 2. Set the heat recovery unit addresses as required for each system.

If there is only one (1) heat recovery unit in a system, its address must be set to 0.
Figure 124:Example of Manual Addressing with Three (3) Units Heat Recovery Units on a System.

/
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SWO1lE / SW02B / SW01B / SWO01C (DIP Switch / Tact Switch / Rotary Dial)
Settings

The DIP switch, tact switches, and rotary dial listed are used in the Manual Valve (Port) Detection procedure, which sets the heat recovery
unit valves / ports to the central control address(es) of the connected indoor unit(s).

Note:

Before performing manual pipe detection, input a different central control address to every indoor unit through either a wired or a wireless control-
ler (depending on indoor unit type).

+ SWOLE DIP Switch: Selects the heat recovery unit valve / port that is to be addressed. Use SWO1E on the Main PCB for Valves 1
through 4; on six (6) and eight (8) port heat recovery units, use SWO1E on the Main Sub PCB for Valve 5 through 8.

+ SWO02B Tact Switch: Inputs the central control addresses of the indoor units connected to the heat recovery unit valve / port. Increases
the address by ten (10). Use SW02B on the Main PCB for Valves 1 through 4; on six (6) and eight (8) port heat recovery units, use
SWO02B on the Main Sub PCB for Valves 5 through 8.

« SWO01B Tact Switch: Inputs the central control addresses of the indoor units connected to the heat recovery unit valve / port. Increases
the address by one (1). Use SWO01B on the Main PCB for Valves 1 through 4; on six (6) and eight (8) port heat recovery units, use
SWO01B on the Main Sub PCB for Valves 5 through 8.

+ SWO01C Rotary Dial: Sets Zone Control during the Manual Valve (Port) Detection procedure when two (2) or more indoor units are con-
nected to one (1) valve / port of the heat recovery unit. Indoor units set for Zone Control collectively operate in cooling or heating mode.

Table 95:DIP Switch SWO1E, Tact Switches SW02B and SW01B, and Rotary Dial SW01C Descriptions.

MULTI V Water 5 System Installation Manual

PCB Component DIP Switch No. Settings
SWO1E No. 1 For Valve No. 1 (Main PCB) / Valve No. 5 (Main Sub PCB)
No. 2 For Valve No. 2 (Main PCB) / Valve No. 6 (Main Sub PCB)
No. 3 For Valve No. 3 (Main PCB) / Valve No. 7 (Main Sub PCB)
No. 4 For Valve No. 4 (Main PCB) / Valve No. 8 (Main Sub PCB)
Increases the Valve Address by Ten (10) when Central Control Addressing Indoor
SHA Units
SW01B
Increases the Valve Address by One (1) when Central Control Addressing Indoor
SwoiB Units
SWOLC ¢+ Addresses Heat Recovery Units (From 0 to F; see previous page)
+ For Manually Addressing Zoned Indoor Units
Due to our policy of continuous product innovation, some specifications may change without notification. @ LG
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Auto Valve (Port) Detection
Auto valve (port) detection sets the connection relationship automatically between the indoor units and the heat recovery units.

1. Verify No.1 of SWOZ2E on the heat recovery unit Main PCB is set to OFF.

2. Confirm that the settings of Nos. 2, 3, and 4 of SWO2E correspond with the number ports (valves) used.
3. Reset the power of heat recovery unit PCB.

4. Turn main outdoor unit PCB No. 5 DIP switch to ON.

5. Select the “ldu” mode using » and <, then push the e button.

6. Select the “Id 5" “Ath” or “Atc” function using > and <, then push the e button. If outdoor temperature is >59°F, use “Ath”. If that does
not work, use “Atc.”If outdoor temperature is <59°F, use “Atc”. If that does not work, use “Ath.”

Note:

Atc = “At-cold outside”, and Ath = “At-hot outside”. Select accordingly.

7. Select the “Idu” mode using » and <, then push the e button.

8. Select the “Id 6 StA” function using » and <, then push the e button.
9. The number “88" displays on the SSD of the outdoor unit main PCB.
10. The automatic pipe detection procedure starts.

11.The procedure could run from five (5) to sixty (60) minutes, depending on the number of connected indoor units, and the ambient outdoor
temperature.

12. The number of indoor units detected is displayed for thirty (30) seconds to one (1) minute on the outdoor unit PCB after the outdoor unit
stops.
+ The number of indoor units connected to each heat recovery unit will be displayed.
« If there is an auto pipe detection error, “200” will be displayed.
+ If there are no auto pipe detection errors, the number “88” displays on the SSD of the outdoor unit main PCB. After “88” disappears, the
auto detection error is complete.

Note:

* Run the auto addressing and auto pipe detection procedures again whenever an indoor unit PCB and / or and heat recovery unit PCB are
replaced. Apply power to the indoor units and heat recovery units after the repair is complete, otherwise operation error will occur.

« Error No. 200 occurs if the number of actual connected indoor units and the number of detected indoor units are different.

« If the auto pipe detection procedure fails, perform the manual pipe detection procedure. (If the auto pipe detection procedure is successful,
the manual pipe detection procedure is not required.)

* The auto pipe detection procedure can be run again after a failed auto pipe detection procedure attempt; just reset the outdoor unit first.

+ (O Do not turn off the main unit PCB for at least five (5) minutes after the auto pipe detection procedure is complete; allow time for the
outdoor unit to automatically save auto pipe detection results.

@ LG Due to our policy of continuous product innovation, some specifications may change without notification. 159
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Figure 125:Auto Valve (Port) Detection Procedure Flowchart.

Confirm indoor unit address settings.

!

Verify No. 1 of SWO2E of the heat recovery
unit Main Master PCB is set to OFF.

v

Confirm that the settings of Nos. 2, 3, 4 of
SWO2E correspond to the number of ports
used.

A

Reset the power of heat recovery unit PCB.

v

Turn master outdoor unit PCB No. 5 DIP
switch to ON.

!

Select the “Idu” mode using » and <« then
push the e button.

A4

Select the “Id 5" “Ath” or “Atc” function using »
and <, then push the e button.

If outdoor temperature is >59°F, use “Ath”.

If that does not work, use “Atc.”

If outdoor temperature is <59°F, use “Atc”.

If that does not work, use “Ath.”

v

Select the “ldu” mode using » and <, then
push the e button.

v

Select the “Id 6 StA” function using » and
<, then push the e button.

A4

"88" displays on the LED of the outdoor unit
main PCB.

v

Outdoor unit operates for five (5) to sixty

160

(60) minutes.

Is the pipe setting condition

muLm V.

WATERS

NO

satisfied during indoor unit operation?

YES

The number of indoor units detected is
displayed for thirty (30) seconds to one (1)
minute on the outdoor unit PCB after the
outdoor unit stops.

Are the numbers
of indoor units connected to the

}

Display error on outdoor unit PCB.
Display error on heat recovery unit PCB.

v

Outdoor unit PCB: HR — HR unit
number — Valve number
Heat recovery unit: "200"

v

Check heat recovery and indoor
units.

NO

outdoor unit and displayed on the
LED the same?

YES

Auto pipe detection is complete.

Note:

An operation sound will be heard when the
system changes modes from cooling to
heating and vice versa. This is normal.

A

Pipe detection error occurs after
thirty (30) seconds.

v

Check the pipe installation of the
outdoor, indoor, and heat recovery
units.

A 4

Retry the auto pipe detection
procedure after troubleshooting.

A 4

Auto pipe detection is incomplete.
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Manual Valve (Port) Detection
Note:

Before performing manual valve (port) detection, input a different central control address to every indoor unit through either a wired or a wireless
controller (depending on indoor unit type).

Enter the central control address into each indoor unit.
Turn No. 1 of DIP switch bank SWO2E on the heat recovery unit Main PCB to ON.
Reset the power of the heat recovery unit PCB.
Use the Main PCB DIP Switch SWO1E bank to select which valve / port (No. 1 through 4) to central control address. For six (6) and eight
(8) port heat recovery units, use Main Sub PCB DIP Switch SWO1E bank to choose valve / port Nos. 5 through 8.
5. Ifindoor units are to be zone controlled, on the Main Sub PCB, use Rotary Dial SW01C to choose the address of the each zone controlled
indoor unit (From 0 to F). Repeat Step 5 to input the central control addresses for each zoned indoor unit.
6. On the Main PCB (Main or Sub, depending on the valve / port being addressed), use Tact Switches SW02B (Left) and SW01B (Right) to
input the central control address of the indoor unit connected to that heat recovery unit valve / port.
+ SWO02B (Left) increases the valve / port address by ten (10). Digit increases with the number of times the tact switch is pressed, shown
on the SSD.
+ SWO01B (Right) increases the valve / port address by one (1). Digit increases with the number of times the tact switch is pressed, shown
on the SSD.
7. Ifindoor units are to be zoned controlled, after all zoned indoor units are manually addressed, change Rotary Dial SWO01C setting to 0.
8. On the Main PCB (Main or Sub, depending on the valve / port being addressed), turn the DIP Switch to OFF to save the address, and
complete the manual valve (port) detection procedure for that valve / port.
9. Reset the power to the outdoor unit PCB.
10. Repeat Steps 4 to 9 until all valves / ports are addressed. If zone control indoor units are NOT to be included in the system, skip Steps 5
and 7.
11.The number of the indoor unit installed will appear after about five (5) minutes. (Example: Heat Recovery Unit to the Number of the Indoor
Unit.)
12. Reset the power of the outdoor unit PCB and the heat recovery unit(s).
13. Manual valve / port detection is complete. Turn No. 1 of DIP switch bank SWO2E on the heat recovery unit Main PCB to OFF to finish the
Manual Valve (Port) Detection procedure.

o

Note:

1. If a central controller is not installed yet, leave the address data alone until the installer adds the central controller and sets the central
control address as desired.

2. If a central controller is already installed, use the wired remote controller of the indoor units to set the central control addresses. (In this
case, manually set the heat recovery unit pipe address following the central control address of the indoor unit.)

3. Central controller addresses must be set manually at each individual controller.

4. © Do not set a central control address of OxFF to any indoor unit. If an address is OxFF, manual valve / port detection will not be com-
pleted properly.

5. The heat recovery unit valve address and the central control address of its corresponding indoor unit must be set using the same number
(in manual addressing).

6. A heat recovery unit valve / port that does not have an indoor unit connected to it must be set with a different address than one that does
have an indoor unit connected to it. (If addresses are the same, the valves will not operate.)

7. Change the manual pipe settings using the heat recovery unit PCB.

8. An error indicates that the manual pipe detection procedure was not completed properly.

9. To save the pipe detection procedure results automatically, Q do not turn off the main outdoor unit PCB for five (5) minutes after the
procedure has finished.
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Manual Valve (Port) Detection, continued.

Figure 126:Manual Valve (Port) Addressing Flowchart.

v

Execute if auto valve (port) detection

procedure fails. Reset the power to the outdoor unit PCB.
Enter the central control address into each Wait for five (5) minutes.

indoor unit using its wired remote control.

Turn No. 1 of DIP switch bank SW02E of the v

heat recovery unit Main PCB ON. . o .

- The number of the indoor units installed is
displayed. Example: Heat recovery unit —
Number of indoor units.

| Reset the power of heat recovery unit PCB. |

Use the Main PCB DIP Switch SWO1E bank l
to select which valve / port (No. 1 through
4) to central control address. For six (6) and
eight (8) port heat recovery units, use Main
Slave PCB DIP Switch SWO1E bank to
choose valve / port Nos. 5 through 8.

v

On the Main PCB (Main or Slave,
depending on the valve / port being
addressed), use Tact Switches SW02B (Left)

Are the numbers

of indoor units connected to the NO
outdoor unit and that displayed on l
the LED the same?

Check the central control addresses
of the indoor and heat recovery units.

YES

v

and SWO1B (Right) to input the central Reset the power of the ogtdoor unit PCB Make sure to reset the power to the
control address of the indoor unit connected and the heat recovery unif(s). Manual valve | | outdoor unit if the central control unit
(port) detection is complete. Turn No. 1 of is changed.

to that heat recovery unit valve / port.

DIP switch bank SW02E on the heat
recovery unit Main PCB to OFF to finish the

On the Main PCB (Main or Slave, Manual Valve (Port) Detection procedure.
depending on the valve / port being

addressed), turn the DIP Switch to OFF to
save the address, and complete the manual
valve (port) detection procedure for that
valve / port.
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Manual Valve (Port) Detection Example (Normal, Non-Zone Setting)
Note:

Before performing manual pipe detection, input a different central control address to every indoor unit through either a wired or a wireless control-
ler (depending on indoor unit type).

Example: Manual Valve (Port) Detection (Normal, Non-Zone Setting) of Valve Nos. 1 and 6 (Six [6] or Eight [8] Port Heat
Recovery Unit).

1. Enter the central control address into each indoor unit.

2. Turn No. 1 of DIP switch bank SWO02E on the heat recovery unit Main PCB to ON.

3. Reset the power of the heat recovery unit PCB.

4. On Main PCB DIP Switch SWOL1E, turn No. 1 to ON. This selects Valve / Port No. 1. (Any existing value saved in EEPROM is displayed on
the SSD.)

5. On the Main PCB, use Tact Switches SW02B (Left) and SWO01B (Right) to input the central control address of the indoor unit connected to
heat recovery unit Valve / Port No. 1.
+ SWO02B (Left) increases the valve / port address by ten (10). Digit increases with the number of times the tact switch is pressed, shown

on the SSD.
+ SWO1B (Right) increases the valve / port address by one (1). Digit increases with the number of times the tact switch is pressed, shown
on the SSD.

6. On Main PCB DIP Switch SWO1E, turn No. 1 to OFF to save the address for Valve No. 1, and complete the manual pipe detection proce-
dure for that valve.

7. On Main Sub PCB DIP Switch SWO1E, turn No. 2 to ON. This selects Valve / Port No. 6. (Any existing value saved in EEPROM is dis-
played on the SSD.)

8. On the Main Sub PCB, use Tact Switches SW02B (Left) and SWO01B (Right) to input the central control address of the indoor unit con-
nected to heat recovery unit Valve / Port No. 6.

9. On Main Sub PCB DIP Switch SWO1E, turn No. 2 to OFF to save the address for Valve No. 6, and complete the manual pipe detection
procedure for that valve.

10. Reset the power to the outdoor unit PCB.

11.The number of the indoor unit installed will appear after about five (5) minutes. (Example: Heat Recovery Unit to the Number of the Indoor
Unit.)

12. Reset the power of the outdoor unit PCB and heat recovery unit. Manual valve / port detection is complete. Turn No. 1 of DIP switch bank
SWO02E on the heat recovery unit Main PCB to OFF to finish the Manual Valve (Port) Detection procedure.

Figure 127:Manual Pipe Detection (Normal, Non-Zone Setting) Example.

Main PCB Main PCB Main PCB Sub PCB . Sub PCB
SWO1E . . SWO1E SWO1E Main PCB
ON
(TN R
OFF 1 2 34 SW02B  SWO1B

Note:

* The procedure described above must be performed for all heat recovery unit valves / ports.
+ Valves that do not have indoor units connected to them must be addressed with a number that has not been used. (Valves will not work if
the address numbers are the same.)
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Manual Valve (Port) Detection Example (Zone Control Setting)

Zone Control features two (2) or more indoor units connected to one (1) valve / port of the heat recovery unit. Indoor units set for Zone Con-
trol collectively operate in cooling or heating mode. Before performing manual valve (port) detection, input a different central control address
to every indoor unit through either a wired or a wireless controller (depending on indoor unit type).

Example: Manual Valve (Port) Detection (Zone Control Setting) of Valve No. 5 (with Three [3] Zone Controlled Indoor
Units) and 6 (one [1] Indoor Unit without Zone Control) (Six [6] or Eight [8] Port Heat Recovery Unit).

1. Enter the central control address into each indoor unit.
2. Turn No. 1 of DIP switch bank SWO2E on the heat recovery unit Main PCB to ON.
3. Reset the power of the heat recovery unit PCB.
4. On Main Sub PCB DIP Switch SWO1E, turn No. 1 to ON. This selects Valve / Port No. 5. (Any existing value saved in EEPROM is dis-
played on the SSD.)
5. On the Main Sub PCB, use Rotary Dial SW01C to choose the address of the first zone controlled indoor unit (From 0 to F; this example:
0).
6. On the Main Sub PCB, use Tact Switches SW02B (Left) and SW01B (Right) to input the central control address of the first indoor unit con-
nected to heat recovery unit Valve / Port No. 5.
+ SWO02B (Left) increases the valve / port address by ten (10). Digit increases with the number of times the tact switch is pressed, shown
on the SSD.
« SWO1B (Right) increases the valve / port address by one (1). Digit increases with the number of times the tack switch is pressed, shown
on the SSD.
7. On the Main Sub PCB, use Rotary Dial SW01C to choose the manual address of the second zone controlled indoor unit (From 0 to F; this
example: 1).
8. On the Main Sub PCB, use Tact Switches SW02B (Left) and SWO01B (Right) to input the central control address of the second indoor unit
connected to heat recovery unit Valve / Port No. 5.
9. On the Main Sub PCB, use Rotary Dial SW01C to choose the manual address of the third zone controlled indoor unit (From 0 to F; this
example: 2).
10. On the Main Sub PCB, use Tact Switches SW02B (Left) and SWO01B (Right) to input the central control address of the third indoor unit
connected to heat recovery unit Valve / Port No. 5.
11. After all zoned indoor units are manually addressed, change Rotary Dial SWO01C setting to 0.
12. On Main Sub PCB DIP Switch SWOL1E, turn No. 1 to OFF to save the addresses for Valve No. 5, and complete the manual pipe detection
procedure for that valve / port.
13. On Main Sub PCB DIP Switch SWO1E, turn No. 2 to ON. This selects Valve / Port No. 6. (Any existing value saved in EEPROM is dis-
played on the SSD.)
14. On the Main Sub PCB, use Tact Switches SW02B (Left) and SWO01B (Right) to input the central control address of the indoor unit con-
nected to heat recovery unit Valve / Port No. 6.
15. On Main Sub PCB DIP Switch SWO1E, turn No. 2 to OFF to save the address for Valve No. 6, and complete the manual pipe detection
procedure for that valve / port.
16. Reset the power to the outdoor unit PCB.
17. The number of installed indoor units displays after about five (5) minutes.
18. Reset the power of the outdoor unit PCB and heat recovery unit. Manual valve / port detection is complete. Turn No. 1 of DIP switch bank
SWO02E on the heat recovery unit Main PCB to OFF to finish the Manual Valve (Port) Detection procedure.
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Figure 128:Manual Valve (Port) Detection (Zone Control Setting) Example.

Main/Sub PCB Main/Sub PCB Main/Sub PCB Main/Sub PCB

—> —> —> —>

SW01C SW01C SWo01C
SW02B SWO01B SW02B SWwWO01B SW02B SWO01B
Main/Sub PCB Main/Sub PCB
ON
— L —
SW01C

Main/Sub PCB . Main/Sub PCB
SWO1E Main/Sub PCB SWOLE

.-

SW02B SWO01B

Note:
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* The procedure described above must be performed for all heat recovery unit valves / ports

* Valves / ports that do not have connected indoor units must be addressed with a number that has not been used. (Valves / ports will not
work if the address numbers are the same.)

* One heat recovery unit valve / port can support up to eight (8) indoor units (rotary dial settings 0~7). An error will display if more than eight
(8) indoor units per heat recovery valve / ports are set with the rotary dial.

* Return the rotary dial SWO1C to its original setting (0) after all settings are complete.

@ LG Due to our policy of continuous product innovation, some specifications may change without notification. 165
©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. All rights reserved. “LG" is a registered trademark of LG Corp.



MULTI V Water 5 System Installation Manual

PRE-SETUP muLmr V.

Air Balance ANIEEEES

Conduct an Air Balance for Ducted Indoor Units

For each ducted model indoor unit, confirm that the Test and Balance contractor adjusted the fan speed setting values. Recorded the actual
fan setting value used to deliver cataloged CFMs at the jobsite static pressure conditions in the appropriate column on the Pre-setup Device
Configuration Worksheet. If the fan setting value was left at the factory default insert “00” in the blank.

Note:
It is always best if the air balance is completed prior to a request for a setup agent. If the air balancing
contractor has not completed the work before setup, the Setup Agent is not responsible for setting the
indoor unit air flow rates, fan speed, or insure the air volume delivered at each indoor unit is per project
specifications, only to spot check. Excessive or restricted airflow may impact the ability of the Setup Agent
to successfully complete system setup. If problem exists, request verification from the Test and Balance
contractor. If necessary, provide instruction to the air balance technician on how to adjust the indoor unit
fan setting value.
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Usin g the Disp | ay PCB Figure 129:Display PCB DIP Switch SW01 and SSD Locations.

DIP switch bank SW01 on the Display PCB can be set to display
valve status and the heat recovery unit address.

Table 96:Display PCB SWO01 Settings.
SWO1 DIP Switch

No. Settings

No. 1 Displays the Valve Status for the Main PCB )

No. 2 Displays the Valve Status for the Sub PCB _ . DIP Switch $W01 DP1 SSD

No. 3 Displays the Degree of Subcooling Figure 130:Display PCB DIP Switch SWO1.

No. 4 Displays the Heat Recovery Unit Address ON

No.5 Displays the Number of Connected I I I I I I I

' Heat Recovery Units OFF
Displays the Version of the

No. 6 Heat Recovery Unit Software 1 2 3 45 6 7

No. 7 Not Used 1 2 3 4 5 o6 7
Displaying the Valve Status (For Main / Sub PCBs) Table 97:SWO01 DIP Switch No. Valve Status Settings.
When the high pressure, low pressure, and balancing valves are SWO1 DIP Switch No. Settings
open, the SSD shows: Main PCB Valves Main PCB Valves

(Valve Nos. 1 through 4) (Valve Nos. 5 through 8)

R K
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2 3456
High Low Balancing 23456
Pressure  Pressure Valve
Valve Vahle
Where:
)t o
‘.r'\. .l.\
Main 1 2 3
Sub 5 6
Displaying the Heat Recovery Unit Address Figure 131:SWO01 DIP Switch Setting for Displaying the Heat Recovery

When DIP switch No. 3 on SWO01 is ON, the heat recovery unit ad-
dress appears on the SSD as:

I R
OFF I

Displayed No. = 1 + No. of the Value of SW01C on the Main PCB

@ LG Due to our policy of continuous product innovation, some specifications may change without notification. 167
©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. All rights reserved. “LG" is a registered trademark of LG Corp.



MULTI V Water 5 System Installation Manual

PRE-SETUP muLmr V.

Addressing with 3A Heat Recovery Units WATERS

Troubleshooting Heat Recovery Unit Error Code CH200

Error No. Description Details Causes

1. Power wiring or the communications cable to
the heat recovery unit is malfunctioning.

2. After auto addressing, indoor unit has the
wrong address (malfunctioning indoor unit
PCB and / or power wiring / communications
cable).

3. Heat recovery unit rotary or DIP switch
setting(s) is (are) wrong.

4. Heat recovery unit PCB is not working.

After auto operation, the number of the indoor
failure units detected is different from the number of
2001 ' communicating indoor units.

Auto pipe search

1. See if the green communication LED of the heat recovery unit is blinking.
2. If the green communication LED of the heat recovery unit is consistently blinking:
+ Check the input power of the heat recovery unit.
* Reset power to the outdoor unit and heat recovery unit, wait for thirty (30) minutes so the piping temperature will cool down, and then
perform the auto addressing procedure.
+ While the power to the heat recovery unit is on, check if error code “CH05" is displayed (see troubleshooting instructions for Error No.
CHO05).

3. If the green communication LED of the heat recovery unit is still consistently blinking, check the rotary switch and DIP switch settings.
Reset power to the outdoor unit and heat recovery unit, wait for 2thirty (30) minutes so the piping temperature will cool down, and then
perform the auto addressing procedure.

4. If the number of indoor units is different than what is actually installed and what number is displayed after the auto addressing procedure
is finished, check the piping installation. Outdoor unit <> Heat Recovery unit <~ Indoor unit.

5. If an indoor unit has not been connected to the first port (No. 1 Valve) of the heat recovery unit, set the heat recovery unit piping
manually.

Note:

During initial system setup (or re-setup) Error No. CH200: Pipe Detection Error — failure to find indoor unit’, by default, calls for an immediate
shutdown without first performing any auto restart attempts. For more information on CH200, see also Service Function SE14 in the Outdoor Unit
Functions section.
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Troubleshooting Heat Recovery Unit Error Code CH204

Error No.

Description

Details

Causes

204 C+ No. (#) of
Heat Recovery Unit

Communication
error between out-
door unit and heat
recovery unit.

Outdoor unit does not receive signal
from heat recovery unit.

4.
)

. Heat recovery unit rotary or DIP switch setting(s) is

. Malfunctioning heat recovery unit communications

Heat recovery unit power wiring and / or communica-
tion cable connections are incorrect or damaged.

(are) wrong.

PCB (sub PCB).
Malfunctioning heat recovery unit main PCB.
Incompatible outdoor unit software.

1. If Error No. 59 is displayed on the heat recovery unit, and Error No. 204 is displayed on the outdoor unit, these indicate that the outdoor
unit software has NOT been upgraded to support heat recovery unit 3A models. Contact your LG representative for information.

2. Check power wiring and communication cable connections. Check if the green communication LED on the heat recovery unit PCB is blinking.

3. If the green communication LED is blinking normally, check the rotary and DIP switch settings on the heat recovery unit (See Error No.
200). Reset the power to the outdoor and heat recovery units. (If there is a heat recovery unit communication error, it can't be released
until the power to the outdoor unit is reset.)

4. If the green communication LED of the heat recovery unit PCB is not blinking (on continuously), check if the communication of the total
indoor units is normal (See Error No. 05). If the green communication LED of the heat recovery unit PCB is not blinking (on continuously),
and even if communication to the indoor unit is functioning, replace the heat recovery unit PCB.

A DANGER

* High voltage electricity is required to operate this system. Adhere to the NEC code and these instructions when wiring. Improper
connections and inadequate grounding can cause accidental injury or death.

« Turn the power off before servicing the equipment. Electrical shock can cause physical injury or death.

«( Do not operate the disconnect switch with wet hands. There is risk of fire, electric shock, physical injury or death.

A WARNING

* Disconnects must only be performed by a properly licensed electrician. Incorrect wiring could cause the disconnect to explode, leading to
physical injury or death.
+ (O Do not operate the unit with the panel(s) or protective cover(s) removed. The hot, cold, and high-voltage parts of the unit can cause
physical injury or death.
+(O Do not touch the refrigerant piping during or after operation. It can cause burns or frostbite.

Note:

« If the power wiring and communication cables on the heat recovery unit(s) and indoor unit(s) are not properly connected (connections
switched), the communication components will burn out.
«® Do not supply power to the unit until all electrical wiring and controls wiring are completed.
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Troubleshooting Heat Recovery Unit Error Codes CH207 and CH208

Error No.

Description

Details

Causes

207 C+ No. (#) of
Heat Recovery Unit

Communication
error between the
heat recovery unit
main and sub main
PCBs.

Communication between the heat recovery
unit main and sub main PCBs is not occur-
ring.

>

. Incorrect or damaged wiring between heat

recovery unit main and sub main PCBs.
Malfunctioning heat recovery unit main PCB.
Malfunctioning heat recovery unit sub PCB.

1. Check if DIP Switch No. 5 of SWO2E on heat recovery unit sub main PCB is ON.

2. Check if the communication wiring between the heat recovery unit main and sub main PCB is connected properly. Reconnect or replace
connections if necessary.

3. Replace main PCB of heat recovery unit.

Causes
1. Incorrect or damaged wiring between EE-
PROM and main PCB of heat recovery unit.
. EEPROM incorrect or damaged wiring / wrong
wiring type.
3. Malfunctioning heat recovery unit main PCB.

Error No. Description Details

Communication
error of heat recov-
ery unit EEPROM.

208 C+ No. (#) of

Heat recovery unit EEPROM is not communi- 2
Heat Recovery Unit

cating with the main PCB.

1. Check if the wiring between the heat recovery unit EEPROM and main PCB is connected properly. Reconnect or replace connections if
necessary.
2. Replace main PCB of heat recovery unit.

A DANGER

* High voltage electricity is required to operate this system. Adhere to the NEC code and these instructions when wiring. Improper
connections and inadequate grounding can cause accidental injury or death.

« Turn the power off before servicing the equipment. Electrical shock can cause physical injury or death.

«( Do not operate the disconnect switch with wet hands. There is risk of fire, electric shock, physical injury or death.

AWARNING

« Disconnects must only be performed by a properly licensed electrician. Incorrect wiring could cause the disconnect to explode, leading to
physical injury or death.

«( Do not operate the unit with the panel(s) or protective cover(s) removed. The hot, cold, and high-voltage parts of the unit can cause
physical injury or death.

«( Do not touch the refrigerant piping during or after operation. It can cause burns or frostbite.

Note:
« If the power wiring and communication cables on the heat recovery unit(s) and indoor unit(s) are not properly connected (connections
switched), the communication components will burn out.

«® Do not supply power to the unit until all electrical wiring and controls wiring are completed.
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WATERS Prepare the Refrigerant Piping System

Pressure (Leak) Test

Verify a pressure (leak) test has been performed and passed. If not, perform one now. Use medical grade dry nitrogen and pressure test the
refrigerant piping system to a minimum of 550 psi for a period of 24 hours.

Evacuate the Refrigerant Piping System

Note:
The water source unit may be put in “vacuum mode.” Generally, using the vacuum mode feature does
assist with the vacuum process and is not necessary if a vacuum pump is connected to all charging ports
at the water source unit simultaneously as suggested herein. See the Technical Service Manual for this
product for more information.

Note:
DO NOT apply power to any Multi V system device prior to performing a system evacuation. There is a
possibility that EEV valves may close and isolate sections of the pipe system, Contact your LG Applied
Rep champion or service technician for the procedure to reopen the EEV valves before evacuation.

1. Release the Pressure Test dry nitrogen charge from all refrigerant pipes.

Verify ALL field installed isolation ball valves are OPEN (including those that are capped for future use).

Remove and discard the Schrader valve cores at the water source unit charging ports. This ipreventive step ensures that valves used after
charging the system have not been subjected to the high pressure used during the Pressure Test.

Attach a 5/16” core removal tool equipped with ball valve and a fresh core to each charging port on the water source unit.
Check the vacuum pump(s) you intend to use and verify the oil in the sump is fresh and not contaminated.

Attach the vacuum pump(s) to each charging port simultaneously using high quality refrigerant vacuum hoses.

. Perform a triple evacuation.

. Achieve a micron gauge reading of less than 500 microns.

. At 500 microns, valve off the charging port by closing the core removal tool ball valves.

10. Remove the vacuum hoses and pumps.

11.Leave the refrigerant piping system in a vacuum until the setup agent arrives and is satisfied with the micron gauge reading.

W~

© @~ oo

Note:

* There is no danger in leaving the refrigerant piping system in a vacuum as all piping and equipment are
dry and have never had oil in them.

* The system must be left in a vacuum until the Setup Agent arrives and verifies the quality of the
evacuation process. If the evacuation procedure was not conducted properly, the system will likely
malfunction and operate erratically. Significant costs may be incurred including but not limited to
refrigerant reclaim, recycle, and replacement.

+ Do not open the water source unit service valves and release the factory refrigerant charge until the
setup agent authorizes to do so.
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PRE-SETUP

Prepare the Refrigerant Piping System

Vacuum for Water Source Systems

muLm V.

WATERS

Vacuum the refrigerant piping system by connecting the vacuum pump to the service ports on the water source unit as shown in Figure 132
for heat pump systems and Figure 133 for heat recovery systems. Use a vacuum pump with a gauge that can evacuate to 500 microns, and

vacuum with the service port valve closed. Never air purge with refrigerant.

1. Evacuate the system for two (2) hours, bringing the system up to 500 microns. After maintaining the system to 500 microns for more than
one (1) hour, confirm that pressure has risen. If not, there may be moisture or a leak somewhere in the refrigerant piping system.

2. If the system has been evacuated for more than two (2) hours and it is suspected that moisture may be present (rainwater may have en-
tered the piping if installation look a long time to complete, or if work occurred during a rainy season), pressurize to 14 psi (vacuum break)
with nitrogen gas, and then vacuum again for one (1) hour to 500 microns. If the system cannot be evacuated to 500 microns within two
(2) hours, repeat vacuum break. After maintaining the system in vacuum for one (1) hour, check the vacuum gauge to see if pressure has

risen.
@ @ Sub WSU Main WSU
() () ~
Vvacuum ] Connect
Gauges to
Pump Schr%\der

Liquid Pipe

Liquid Side

Y
Indoor Unit

Vapor Pipe

Vapor Side

Figure 132: Heat Pump System Vacuum Configuration
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PRE-SETUP

WATERS Prepare the Refrigerant Piping System
Sub WSU Main WSU
Close Close
O
| High-press
vapor pipe
Vacuum Low-press i Heat
pump vapor pipe recuor}/i{ary
Liquid pipe Liquid side Vapor pipe :
Indoor unit
Liquid pipe ]
Low-pressure Low-pressure Vapor pipe .
vapor pipe vapor side T e Indoor unit
Vapor pipe :
High-pressure High-pressure T e Indoor unit
vapor pipe \ vapor side Vg ie .
———— Indoor unit
) Liquid pipe
Figure 133: Heat Recovery System Vacuum Configuration
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PRE-SETUP nmunnt Vv

Prepare Pre-setup Package Documents / Initiate a Request WATERS

Pre-setup Package Documents
Collect these documents before setup and have them available to the setup agent.

1. Acopy of the refrigerant piping system(s) shop drawing(s) generated by LATS Multi V pipe design software.
2. Acopy of the pipe fitter's pipe changes and field notes.
3. Averified copy of the “As-Built” LATS Multi V Project file (*.mtv) that includes all changes noted by the pipe fitter(s) in item 2 of this list.
Notes should include changes to the line lengths and # elbows used for each liquid line segment
4. A copy of a completed and verified Installation Checklist for the water source unit, indoor units, ERVs, Air Cleaners, and Control Devices.
Correct any needing attention before continuing.
A copy of the water circuit control sequence of operation.
A water circuit flow balancing report.
. A completed Pre-setup Device Configuration Worksheet.
. A completed copy of the Pre-setup Checklist.
. If an AC Smart Central Controller is provided and it is to be connected to the building network, record the IP Address on the
Pre-setup Device Configuration Worksheet.

© o~ o Ul

Optional, but Highly Recommended

It is always best if the air balance is completed prior to a request for a setup agent to insure the air volume delivered at each indoor unit is
per project specifications. The setup agent is not responsible for setting the indoor unit fan speed or ensure the air volume delivered at each
indoor unit is per project specifications. Excessive or restricted airflow may impact the ability of the setup agent

to successfully complete system setup. Upon completion of the air balance, the report should include the adjusted indoor unit's

fan speed (i.e., fan setting value) set by the Test and Balance technician to deliver cataloged air volume (CFM) at jobsite static pressure
conditions.

Initiate a Request for System Setup

Contact your LG Applied Representative’s Project Manager or your account representative and request a Water Source System Setup. Pro-
vide all the documents listed in the “Pre-setup Package Documents” section above.

After Setup Has Been Requested

The setup agent may contact you to discuss specific job points, scheduled day(s) and expected duration. It is the contractor’s responsibil-

ity to provide all of the necessary start-up labor, refrigerant, tools and test equipment needed to complete the process in the expected time
frame. Please note that the setup agent's allotted time at your project DOES NOT include owner training. It is understood
that the contractor is to request for a setup agent when all required project readiness points are complete; not based on an “expected”
completion date. The contractor also acknowledges that they will assume all responsibility for costs incurred by the setup agent due to lack of
readiness at the jobsite including but not limited to airfare, travel costs, transportation, shipping, labor, and tool costs.

The setup agent’s schedule is usually very rigid, and may have no flexibility regarding duration. It also involves advance travel arrangements
that may be impractical or impossible to change.

Freight Damage and Unit RepIaCemMEeNtS .........cccvviiviiiiiiiiis e Your LG Manufacturer Representative
IMISSING PAITS ...ttt Your LG Manufacturer Representative
Received Wrong Water Source Unit MOdel............ccoovieiiiiiiiiiicec Your LG Manufacturer Representative
Installation, Startup, and Setup Technical ASSISTaNCe ..........cccccevviiviiiiiciecie e, Your LG Manufacturer Representative
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WATERS5 Maintaining the Heat Exchanger

To prevent heat exchanger damage and decreased system performance from scaling, the heat exchanger should be inspected once (1) per
year or more often depending on the quality of the water and the water treatment program. For systems using an open tower, clean the heat
exchanger annually or more often if local conditions require. Systems using closed cell towers need to be cleaned a minimum of once every
five (5) years or more often if local conditions require.

Yearly Inspection
Inspect the plate heat exchanger once (1) a year, including:

« Water should be tested to see if it is within quality levels listed in the water circuit installation section of this manual.
+ Strainer should be cleaned.

+ Water flow rate should be checked.

« Water pressure, flow, and inlet / outlet water temperatures should also be checked.

Five (5) Year Cleaning Procedure

The heat exchanger is not designed to be disassembled and does not contain any replaceable parts. If the heat exchanger cannot be
cleaned, the entire exchanger must be replaced.

+ Heat exchanger cleaning solutions can include 5% diluted formic acid, citric acid, oxalic acid, acetate acid, phosphoric acid. Make sure
the cleaning solution used does not include chemicals such as hydrochloric acid, sulfuric acid, nitric acid or calcium chloride that are
corrosive to 316 stainless steel or ACR copper.

+ Isolate the heat exchanger from the pipe system by closing the inlet / outlet ball valves and the drain pipe valve.

+ Connect a hose to the service port, fill the heat exchanger with cleaning solution heated to 122°F-140°F, and circulate the solution for
two (2) to five (5) hours using the solution tank pump. Procedure time may depend on the cleaning solution temperature, or the amount
of scaling present. Watch for a change in cleaning solution color to determine how long the procedure should last.

+ After circulating the cleaning solution, drain the heat exchanger, fill it with 1%-2% NaOH (Sodium Hydroxide) or NaHCO, (Sodium
Bicarbonate), and circulate for 15 to 20 minutes to neutralize the system.

+ Flush the heat exchanger with clean water and measure pH. Once the pH is within recommended levels, open the isolation valves,
purge air from the system, and check unit operation.

Figure 134: Schematic of Heat Exchanger Maintenance.

Field-supplied Ball valve (closed) Ball valve (closed) . .
Hose PP ﬂgéde-supphed
Service acoess valve Service access valve E—

|
Vibration l ;
l Eliminators I Fiter

)
— o

—>

Drain valve (cIosed)* Fieldsuplied

<« Pump

|
|
: T Strainer 4 :E :/ Water-source Unit I /
|
|
|

Note:
Before using a chemical solution to clean the heat exchanger, note its potential to corrode stainless steel or copper. Consult the chemical
solution manufacturer for more information.
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MAINTENANCE

General Maintenance Schedule

1. Water Quality Control

muLm V.

WATERS

+ The heat exchanger is not designed to be disassembled or cleaned, and does not contain any replaceable parts. If the heat exchanger
is not usable, the entire exchanger must be replaced.
+ To prevent corrosion or scaling, water quality must be controlled. Refer to the recommendations in Table 98 for minimum water quality

requirements.

* Use only anti-corrosion agents or corrosion inhibitor additives that do not contain chemicals which damage or attack 316 stainless steel

and ACR copper.

« Drain and replace the water / glycol mixture on a regular basis as needed. Frequency will depend upon the quality of the water

treatment program used.

Table 98: Minimum Water Quality Requirements.

Basic ltem : : Closed Type System . Effect
Circulating Water Supplemented Water Corrosion* Scale!

pH (77°F) 7.0 ~8.0 7.0 ~8.0 ° °
Conductivity (77°F) mS/m Below 30 Below 30 ° °
Chlorine ions (mg CI/) Below 50 Below 50 °

Sulfate ions (mg SO /¥) Below 50 Below 50 ° °
Acid consumption (pH4.8) (mgCaCO, /) Below 50 Below 50

Total Hardness (mg CaCO,/f) Below 70 Below 70

Calcium Hardness (mg CaCO,/{) Below 50 Below 50 °
lonic-static silica (mg SiO,/f) Below 30 Below 30 °

Closed Type System Effect
Reference Item : : :
Circulating Water Supplemented Water Corrosion* Scale!

Iron (mg Fe/f) Below 1.0 Below 0.3 [ °
Copper (mg Cu/¥) Below 1.0 Below 0.1 °

Sulfate ion (mg SO42/t) Must not be detected | Must not be detected °

Ammonium ion (mg NH4+){ Below 0.3 Below 0.1 [

Residual chlorine (mg CI/f) Below 0.25 Below 0.3 °

Free carbon dioxide (mg CO2/{) Below 0.4 Below 4.0 °

Stability index ° °

The “o” mark for corrosion and scale means that there is a possibility of occurrence.

2. Flow Rate Control

* The heat exchanger may freeze if water flow rate is insufficient.
+ Check for a restricted strainer or if air is in the water piping system. Also measure the temperature and pressure difference between the
inlet and outlet to verify the flow rate is per specifications.
« If the temperature and pressure difference is above the specified range, the flow rate is insufficient. Inmediately cease system
operation, locate the source of the problem and repair as needed. After any water circuit maintenance is preformed, always bleed air
from the water system at all installed air vents.
3. Antifreeze Concentration Management

+ Use the manufacturer’s recommended type and amount of antifreeze. Do not use solutions with calcium chloride; these can corrode the

heat exchanger.

+ Maintain antifreeze levels. If there is a drop in the amount of antifreeze, the heat exchanger may freeze. Ensure that the antifreeze is
not exposed to the atmosphere, and periodically measure antifreeze levels, adding as necessary.
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WATERS General Maintenance Schedule

Table 99:Minimum Maintenance Schedule.

Srocedure Period(Yea) | 1 | 2 | 3 | 4|5 |6 |7 |8 |9 |1w0|n]|12]13[14]1s
Product operating condition ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
Heat exchanger cleaning (Wash) ° ° °
Strainer cleaning ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
Water quality check ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
Refrigerant leakage check ° °
Indoor unit filter cleaning ° ° ° ° ° ° ° ° ° ° ° ° ° ° °

Note:

* This maintenance schedule is based on minimum requirements. Maintenance may need to be increased depending on operating
conditions and/or water quality.

* Before cleaning the heat exchanger, make sure that the water pipe connections are tight so that chemical detergent does not leak. When
cleaning the heat exchanger, close the valves so that chemical detergent does not penetrate into the pressure gauge, etc.

* Dilute the chemical detergent as recommended by the chemical supplier. Note that cleaning the heat exchanger is easier at the initial
stages and becomes difficult after scaling has accumulated. In areas where the water quality is poor, cleaning is required more often.

* Because chemical detergent has a strong acid content, the system must be flushed thoroughly with water after cleaning.

« To verify the system has been properly cleaned, remove the hose at the heat exchanger and, using a flashlight or other bright light
source, visually inspect the interior surfaces of the heat exchanger.

« After completing the visual inspection and determining the heat exchanger is clean—free of debris and mineral deposits and the cleaning
chemicals have been thoroughly flushed—close the system, replace the water and purge the air from all air vents on the pipe system.
Purge the air inside the water piping.

* Always check if the water supply is flowing normally and in the correct direction before operating the unit.
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LG MONITORING VIEW (LGMV)
DIAGNOSTIC SOFTWARE

muLm V.

WATERS

LG Monitoring View (LGMV) software allows real-time monitoring of Multi V Water 5 system operating parameters. An industry-standard
personal computer (PC) running LGMV connects to the main printed circuit board (PCB) of the water source unit through an LG interface
cable. Two versions of LGMV are available: the Low version, which displays real-time parameters, and the High version, which displays the
real-time parameters and the parameter targets. This software can be used to both commission new systems and troubleshoot existing sys-
tems. LGMV data can be recorded to a .csv file and emailed to an LG representative to assist with diagnostic evaluations. For detailed LGMV
software information, contact your LG representative.
Note: Figure 135: LGMV Real-time Data Screen.
Images on these pages are examples of LGMV screens. Actual Vet SErTG =G o= srar
screens may differ depending on the version of the software and
the units installed.

Recommended Minimum PC Configuration:
+ CPU: Pentium® IV 1.6 GHz

* Main Memory: 1G

¢ Operating System: Windows® XP/Vista/7
32 bit (recommended), 64 bit

* Hard Disk: 600 MB when operating
+ MS Office 2003, 2007 (recommended)
for select reporting functions
LGMV Data Dlsplay Pass. oo ikeos ks rechos techos WOks okss 1e0scs  1eikos 161306 ekl
LGMV displays the following real-time data:

LA A 3 28 35 08 3 08 1
A AE A aF A% A% 3

shii’

« Actual inverter compressor speed

* Target inverter compressor speed

¢ Actual superheat

* Target superheat (High version)

+ Actual subcooler circuit superheat

+ Target subcooler circuit superheat
(High version)

+ Main EEV position

* Subcooling EEV position

* Inverter compressor current transducer

value

+ QOutdoor air temperature

« Actual high pressure/saturation
temperature

* Actual low pressure/saturation
temperature

Additional screens can be accessed by clicking on tabs on the main

screen. Additional screens include:

1. Cycleview: Graphic of internal components including:
+ Compressors showing actual speeds

* EEVs
* |DUs

+ Temperature and pressure Sensors

+ Four-way reversing valve

2. Graph: Full screen graph of actual high and low pressures and high
and low pressure limits. A sliding bar allows viewing of previously

recorded data.

3. Control FTN: Enables user to turn on IDUs in 1.8°F increments.
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Suction temperature

Inverter compressor discharge
temperature

Upper outdoor coil pipe temperature
Lower outdoor coil pipe temperature
Liquid line pipe temperature
Subcooler inlet temperature
Subcooler outlet temperature

Four-way reversing valve operation
indicator light

Pressure graph showing actual low
pressure and actual high
pressure levels

Error code display
Operating mode indicator
Target high pressure (High version)

toriny [CYEIVIEW) | Gravh

0DU Unit1

Figure 136: LGMV Cycleview.
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LG MONITORING VIEW (LGMV)

WATERS DIAGNOSTIC SOFTWARE

Note:
Images on these pages are examples of LGMV screens. Actual screens
may differ depending on the version of the software and the units installed.
4. Useful Tab
+ Unit Conversion: Converts metric values to imperial values.
5. Data

« Data Saving Start: Recording of real time data to a separate file created to be
stored on the user’s computer.

+ Data Loading Start: Recorded data from a saved .csv file can be loaded to
create an LGMV session.

6. Monitoring

* Electrical: The lower half of main screen is changed to show Inverter
Compressor Amps, Volts, Power Hz, Inverter control board fan Hz.

Error Codes

Figure 137: LGMV Control Indoor Units Screen.
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Figure 138: Error Code Screen.

LGMV software helps the service technician or startup agent to trou-
bleshoot system operation issues by displaying error codes. These
error codes are displayed on the upper right area of the LGMV main
screen. For an overview of IDU error codes, refer to Table 100.

For an overview of WSU error codes, refer to Table 101. For more
detailed troubleshooting information, refer to the Multi V

Water 5 Service Manual.
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ERROR CODE TABLES

Error Codes

* Error codes are displayed on the LED of indoor units, wired
remote controllers, LED on the water source unit control board,
and LG Monitoring View (LGMV) Diagnostic Software.

* Indicate different types of unit failures, assists in self-diagnosis
and to track the frequency of occurrence.

« If two or more errors occur simultaneously, the lower error code
number is displayed first.

o After error is resolved, the error code does not display.

Indoor Unit Error Codes

Refer to Table 100 for a list of IDU error codes, descriptions of the
codes, and possible causes. IDU error codes are two-digit numbers.
Water Source Unit Error Code Display

Refer to Table 101 for a list of WSU error codes, descriptions of the
codes, and possible causes. WSU error codes are three or four digit
numbers. Figure 139 is an example of a WSU error code display.

Note:
For detailed information on how to troubleshoot each error, see the
Water Source Unit Service Manual on www.Ighvac.com.

Table 100: Indoor Unit Error Codes.

muLm V.

WATERS

The first two or three numbers identify the error code. The fourth
digit identifies the WSU frame that has the error. The fourth digit will
be 1, 2, or 3 to identify which WSU unit has the error:

1 = Main WSU (or the only WSU in a single-frame system)
2 = Sub 1 WSU (in a two or three frame system)
3 =Sub 2 WSU (in a three frame system)

Example: 26-2 is error 26 on the sub 1 WSU. The dash indicates no
digit displayed in the third LED position.
Error Code Nomenclature Definitions
+ MICOM: Non-volatile memory chip where unit setup information
is stored.

« EPROM: Non-volatile memory chip where device identification,
size, and factory defined default component operating
parameters are stored.

Figure 139:Example of an Error Code.

21 2m=cCc 1

Unit; 1 = Master, 2 = Slavel, 3 = Slave2
Compressor Error

<«— Repeats

Error Code Description Possible Cause
0 1] —| - Indoor unit air temperature sensor error Indoor unit air temperature sensor disconnection or short circuit
0f 2] —| = Inletpipe temperature sensor of indoor unit Indoor unit pipe inlet temperature sensor disconnection or short circuit
ol 3| ~| -| Communication error between wired remote controller | - Occurs when indoor unit communication signal is not received from
and indoor unit the wired remote controller
0| 4| -| - Indoor unitdrain error Drain pump and float switch error
I . . When the indoor unit does not receive the outside communication
05| -] -| Communication error between WSU and indoor unit signal continuously for 5 minutes or more
0l 6| =|=| mdoorunit pipe outlet temperature sensor error l:ri]r(i?fi)tr unit pipe outlet temperature sensor disconnection or short
0f 8] —| —=| Hotwater tank temperature sensor error Hot water tank temperature sensor disconnection or short circuit
. Communication error between MICOM and EEPROM or when there is
01 9| -=|-=| Indoor unit EEPROM error no indoor unit EEPROM data
11 0| = = Indoor unit BLDC motor feedback signal error When motor connector is removed or malfunctioning
1] 4| -|-| Hydro kit water flow switch error Hydro kit water flow switch detect error
1| 5] =| =| Hot water tank over temperature error ggtte vcvtater tank temperature sensor error or over temperature water
1] 6] —| —| Hydro kit water pipe temperature sensor error Hydro kit water pipe temperature sensor disconnection or short circuit
1| 7] -] —| Hydro kit water pipe inlet temperature sensor error Hydro kit water pipe temperature sensor disconnection or short circuit
11 8| —| —| Hydro kit water pipe outlet temperature sensor error Hydro kit water pipe temperature sensor disconnection or short circuit
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WATERS

Table 101: Water Source Unit Error Codes.

ERROR CODE TABLES

Error Code
Description Possible Cause
WSU
Number T
18| 0| 1 | Freeze protection logic Decrease in fluid flow, clogged strainer, or malfunction of the pump
controller
1/8] 9| 1 | Low flow protection Low or complete loss of fluid flow during heating operation
21010 1 | Searching pipe error Automatic valve addressing failure
Main WSU inverter compressor Intelligent Power . . .
2111 - 1 Module (IPM) error Main WSU inverter compressor drive IPM fault
21 1] -] 2 | Sub1WSU inverter compressor IPM fault Sub 1 WSU inverter compressor drive IPM fault
2|11 - 3 | Sub2WSU inverter compressor IPM fault Sub 2 WSU inverter compressor drive IPM fault
2121 - 1 | Main WSU inverter board input over current (RMS) [ Main WSU inverter board input current too high (RMS)
21 2| - 2 | Sub1WSU inverter board input over current (RMS) [ Sub 1 WSU inverter board input current too high (RMS)
2|1 2| = 3 | Sub2WSU inverter board input over current (RMS) [ Sub 2 WSU inverter board input current too high (RMS)
ol 3l -] 1 Main WSU inverter compressor DC link Main WSU DC voltage is not charged after Main WSU operating relay is
under-voltage turned on
olal | 2 Sub 1 WSU inverter compressor DC link Sub 1 WSU DC voltage is not charged after Sub 1 WSU operating relay
under-voltage is turned on
o3l -| 3 Sub 2 WSU inverter compressor DC link Sub 2 WSU DC voltage is not charged after Sub 2 WSU operating relay
under-voltage is turned on
. , + Compressor maintenance by Main WSU high pressure switch
2l || el s S + Flow rate insufficient or Main WSU flow switch failure
. , + Compressor maintenance by Sub 1 WSU high pressure switch
2| #{=| 2 | Highpressure suitch + Flow rate insuffcient or Sub 1 WSU flow switch failure
. , + Compressor maintenance by Main WSU high pressure switch
Bl @ || e pressie s + Flow rate insufficient or Sub 2 WSU flow switch failure
2151 -[ 1 | Main WSU input power voltage level high/low Main WSU input power over or under voltage
2|51 = 2 | SublWSU inputpower voltage level high/low Sub 1 WSU input power over or under voltage
2|51 - 3 | Sub2WSU input power voltage level high/low Sub 2 WSU input power over or under voltage
21 6] - 1 | MainWSU inverter compressor operation failure Initial operation failure due to Main WSU inverter compressor error
21 6| —[ 2 | SublWSU inverter compressor operation failure Initial operation failure due to Sub 1 WSU inverter compressor error
2|1 6] = 3 | Sub2WSU inverter compressor operation failure Initial operation failure due to Sub 2 WSU inverter compressor error
2|18 - 1 | MainWSU inverter DC link over voltage error Inverter compressor off due to Main WSU inverter DC voltage too high
2|1 8| -] 2 | Sub1WSU inverter DC link over voltage error Inverter compressor off due to Sub 1 WSU inverter DC voltage too high
2|1 8] -] 3 | Sub2WSU inverter DC link over voltage error Inverter compressor off due to Sub 2 WSU inverter DC voltage too high
ol 9f=| 1 | MainWsU inverter compressor over-current Main WSU inverter compressor error or operating component (IPM) error
operation
B , . Sub 1 WSU inverter compressor error or operating component (IPM)
2] 9 2 | Sub 1 WSU inverter compressor over-current error operation
B . : Sub 2 WSU inverter compressor error or operating component (IPM)
2[9 3 | Sub 2 WSU inverter compressor over-current error operation
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Table 101: Water Source Unit Error Codes - continued

muLm V.

WATERS

Error Code Description Possible Cause
. . . + Compressor turned off due to Main WSU inverter compressor
3121 1 t'\gzngyastﬁemr\{ieﬁer compressor discharge discharge temperature too high
P g + Main WSU flow rate insufficient or flow switch error
. . + Compressor turned off due to Sub 1 WSU inverter compressor dis-
3[2|-] 2 tsel#lj tgﬁ%'g\geﬁie rhcompressor ischarge charge temperature too high
P g + Main WSU flow rate insufficient or flow switch error
. . + Compressor turned off due to Sub 2 WSU inverter compressor dis-
32— 3 tsel#1) zezr\{vatﬁtjeltno \geLtie rhcompressor discharge charge temperature too high
P g + Sub 2 WSU flow rate insufficient or flow switch error
. . . + Compressor turned off due to Main WSU high pressure too high
9|47 D || ettt M arEssue i i + Main WSU flow rate insufficient or flow switch error
. . + Compressor turned off due to Sub 1 WSU high pressure too high
3[4 -| 2 |SubIWSU high pressuretoo high + Sub 1 WSU flow rate insufficient or flow switch error
. .  Compressor turned off due to Sub 2 WSU high pressure too high
94| 9 | ez S hignEressu o g + Sub 2 WSU flow rate insufficient or flow switch error
315/ - 1 | MainWSU low pressure too low Compressor turned off due to Main WSU low pressure too low
3|5/ - 2 | SublWSU low pressure too low Compressor turned off due to Sub 1 WSU low pressure too low
3[ 5] -1 3 | Sub2WSU low pressure too low Compressor turned off due to Sub 2 WSU low pressure too low
3] 6] - 1 | MainWSU low pressure ratio Main WSU pressure ratio is under limit
31 6] -] 2 | SublWSU low pressure ratio Sub 1 WSU pressure ratio is under limit
31 6]-] 3 | Sub2WSU low pressure ratio Sub 2 WSU pressure ratio is under limit
. , Main WSU inverter compressor current detection (CT) sensor
41{0] - 1 | Main WSU inverter compressor CT sensor error disconnection or short circuit
] Sub 1 WSU inverter compressor current detection (CT) sensor
410 -1 2 | Sub1WSU inverter compressor CT sensor error s e G Sl Gl
. Sub 2 WSU inverter compressor current detection (CT) sensor
4101 -] 3 | Sub2WSU inverter compressor CT sensor error disconnection or short circuit
al 1l 2] 1 Main WSU inverter compressor discharge Main WSU inverter compressor discharge temperature sensor
temperature sensor error disconnection or short circuit
al 1l 2] 2 Sub 1 WSU inverter compressor discharge Sub 1 WSU inverter compressor discharge temperature sensor
temperature sensor error disconnection or short circuit
al1l 2| 3 Sub 2 WSU inverter compressor discharge Sub 2 WSU inverter compressor discharge temperature sensor
temperature sensor error disconnection or short circuit
4121 -1 1 | Main WSU under-voltage sensor error Main WSU under-voltage sensor disconnection or short circuit
412 -| 2 | Sub1WSU under-voltage sensor error Sub 1 WSU under-voltage sensor disconnection or short circuit
41 2] - 3 | Sub 2 WSU under-voltage sensor error Sub 2 WSU under-voltage sensor disconnection or short circuit
413 -| 1 | Main WSU over-voltage sensor error Main WSU over-voltage sensor disconnection or short circuit
413 -| 2 [ Sub1WSU over-voltage sensor error Sub 1 WSU over-voltage sensor disconnection or short circuit
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Table 101: Water Source Unit Error Codes - continued

ERROR CODE TABLES

Error Code Description Possible Cause

41 3] -] 3 | Sub2WSU over-voltage sensor error Sub 2 WSU over-voltage sensor disconnection or short circuit

414 -] 1 | Main WSU air temperature sensor error Main WSU air temperature sensor disconnection or short circuit

414 -] 2 | Sub1WSU air temperature sensor error Sub 1 WSU air temperature sensor disconnection or short circuit

41 4 -] 3 | Sub2WSU air temperature sensor error Sub 2 WSU air temperature sensor disconnection or short circuit
Main WSU heat exchanger temperature .

4(5(-] 1 sensor (A) fault Main WSU heat exchanger temperature sensor (A) open or short
Sub 1 WSU heat exchanger temperature

4[5 -] 2 sensor (A) fault Sub 1 WSU heat exchanger temperature sensor (A) open or short
Sub 2 WSU heat exchanger temperature

415 -] 3 sensor (A) fault Sub 2 WSU heat exchanger temperature sensor (A) open or short

46 -] 1 [ Main WSU suction temperature sensor error Main WSU suction temperature sensor disconnection or short circuit

416 -] 2 | Sub1WSU suction temperature sensor error Sub 1 WSU suction temperature sensor disconnection or short circuit

41 6] -] 3 | Sub2WSU suction temperature sensor error Sub 2 WSU suction temperature sensor disconnection or short circuit

419 -] 1 [ Main WSU IPM temperature sensor error Main WSU IPM temperature sensor disconnection or short circuit

49 -] 2 | Sub1WSU IPM temperature sensor error Sub 1 WSU IPM temperature sensor disconnection or short circuit

49 -] 3 |[Sub2WSU IPM temperature sensor error Sub 2 WSU IPM temperature sensor disconnection or short circuit

510/ - 1 [ MainWSU input power phase loss Main WSU has lost one of the phases of the three-phase power input

510 - 2 | Sub1WSU inputpower phase loss Sub 1 WSU has lost one of the phases of the three-phase power input

5/ 0] -] 3 | Sub2WSU input power phase loss Sub 2 WSU has lost one of the phases of the three-phase power input

sl 2| 1 Over-capacity (Indoor unit capacity sum is Excessive connection of indoor unit connection (combination ratio is
excessive) connection exceeded)

5|2l | 1 | Main WSU inverter controller communication error Lr:)vnet:ga”ret;ontroller signal is not received from the Main WSU inverter

5|21 -l 2 | sub1WSU inverter controller communication error Lr:)\:]et:geﬁrecr:ontroller signal is not received from the Sub 1 WSU inverter

sl 2l 2| 3 | sub2Wsuinverter controlier communication error Lr:)\;etﬁlrecrzontroller signal is not received from the Sub 2 WSU inverter

5131 - 1 ﬁg?é?mﬁanon iy e Bl saill i Indoor unit control signal is not received from the WSU inverter controller

5171 - 1 | Main WSU inverter controller communication error | Inverter controller signal not received by Main WSU controller

5171 - 2 | Sub1WSU inverter controller communication error | Inverter controller signal not received by Sub 1 WSU controller

5171 - 3 | Sub2WSU inverter controller communication error | Inverter controller signal not received by Sub 2 WSU controller

519 - 1 | Series connection error Connection error between WSUs

6]/ 0| -] 1 | MainWSU inverter PCB EEPROM error Main WSU inverter PCB EEPROM ACCESS error

6]/ 0| -] 2 | SublWSU inverter PCB EEPROM error Sub 1 WSU inverter PCB EEPROM ACCESS error

610l - 3 |Sub2WSU inverter PCB EEPROM error Sub 2 WSU inverter PCB EEPROM ACCESS error
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Table 101: Water Source Unit Error Codes - continued
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WATERS

Error Code Description Possible Cause
Main WSU inverter Insulated Gate Bipolar . . °
6[2|-] 1 Transistor (IGBT) high temp error Main WSU inverter IGBT temperature above 194°F
62| - 2 | Sub1WSU inverter IGBT high temp error Sub 1 WSU inverter IGBT temperature above 194°F
62| - 3 | Sub2WSU inverter IGBT high temp error Sub 2 WSU inverter IGBT temperature above 194°F
6/ 5 -| 1 [MainWSU inverter IGBT temperature sensor error !\:/ilﬁzlﬂitwsu inverter IGBT temperature sensor disconnection or short
6/ 5] | 2 [ Sub1wsU inverter IGBT temperature sensor error glrjfuit WSU inverter IGBT temperature sensor disconnection or short
6{5/=| 3 | sub2WsuU inverter IGBT temperature sensor error ?ILFJ(E)UIZI WSU inverter IGBT temperature sensor disconnection or short
7111 - 1 | Main WSU PFC CT sensor error Main WSU PFC CT sensor open or short
7111 - 2 | Sub1WSUPFC CT sensor error Sub 1 WSU PFC CT sensor open or short
7111 = 3 | Sub2WSU PFC CT sensor error Sub 2 WSU PFC CT sensor open or short
. Communication error between Main WSU MICOM and EEPROM or

8[6]-1 1 | Main WSUEEPROM error EEPROM failure

Communication error between Sub 1 WSU MICOM and EEPROM or
8/ 6|-| 2 | SublWSUEEPROM error EEPROM failure

Communication error between Sub 2 WSU MICOM and EEPROM or
816 —-[ 3 | Sub2WSUEEPROM error EEPROM failure

] Communication error between Main WSU main PFC and EEPROM or

88| -] 1 | MainWSUPFCPCBEEPROM error EEPROM failure

Communication error between Sub 1 WSU main PFC and EEPROM or
88| -] 2 | Sub1WSUPFCPCBEEPROM error EEPROM failure

Communication error between Sub 2 WSU main PFC and EEPROM or
88— 3 | Sub2WSUPFCPCBEEPROM error EEPROM failure
1101 4] 1 | SubWSU toMain WSU communication error Main WSU does not receive communication signal from Sub WSU
1101 4] 2 | Main WSU to Sub 1 WSU communication error Main WSU communication signal not received by Sub 1 WSU
1101 4] 3 | Main WSU to Sub 2 WSU communication error Main WSU communication signal not received by Sub 2 WSU
1] 1( 3 1 | Main WSU liquid pipe temperature sensor error Main WSU liquid pipe temperature sensor disconnection or short circuit
11 1( 3 2 | Sub1WSU liquid pipe temperature sensor error Sub 1 WSU liquid pipe temperature sensor disconnection or short circuit
1111 3] 3 | Sub2WSU liquid pipe temperature sensor error Sub 2 WSU liquid pipe temperature sensor disconnection or short circuit
1[1] 4| 1 | MainWSU sub cool inlet temperature sensor error Q/ilfcll?itwsu Sub cool inlet temperature sensor disconnection or short
1/ 1] 4] 2 | sub1wsu sub cool inlet temperature sensor error glrjc?uﬁ WSU Sub cool inlet temperature sensor disconnection or short
11| 4] 3 | sub2Wsu sub cool inlet temperature sensor error glrjgu?t WSU Sub cool inlet temperature sensor disconnection or short
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Error Code Description Possible Cause

1[1]5| 1 | Main WSU sub cool outlet temperature sensor error ('\:/ilszlﬂitwsu Sub cool outlet temperature sensor disconnection or short

1115 2 Sub 1 WSU sub cool outlet temperature sensor Sub 1 WSU Sub cool outlet temperature sensor disconnection or short
error circuit

1115 3 Sub 2 WSU sub cool outlet temperature sensor Sub 2 WSU sub cool outlet temperature sensor disconnection or short
error circuit

11116 1 | Main WSU oil sensor error Main WSU oil sensor disconnection or short circuit

111(6] 2 |[Subl1WSU oil sensor error Sub 1 WSU oil sensor disconnection or short circuit

11116 3 | Sub2WSU oil sensor error Sub 2 WSU oil sensor disconnection or short circuit

1lals5| 1 Main WSU main board to external board Main WSU main board communication signal is not received from the
communication error external board

1lals5| 2 Sub 1 WSU main board to external board Sub 1 main board communication signal is not received from the external
communication error board

1l4ls| 3 Sub 2 WSU main board to external board Sub 2 main board communication signal is not received from the external
communication error board

115 1] 1 | WSU 4 way valve switch failure WSU 4 way valve switch error

118] 1] 1 | Main WSU water temperature sensor error Main WSU water temperature sensor open/short

118] 1] 2 | Sub1WSU watertemperature sensor error Sub 1 WSU water temperature sensor open/short

11 8|1 3 | Sub2WSU water temperature sensor error Sub 2 WSU water temperature sensor open/short

1lsl2| 1 Main WSU communication error between external Communication error between Main WSU external board main MICOM
board MICOMs and sub MICOM

1lsl 2| 2 Sub 1 WSU communication error between external | Communication error between Sub 1 WSU external board main MICOM
board MICOMs and sub MICOM

118l 2| 3 Sub 2 WSU communication error between external | Communication error between Sub 2 WSU external board main MICOM
board MICOMs and sub MICOM
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Error Code Description Details
The amount of nominal cooling capacity of indoor units con-
nected to a heat recovery unit, or a heat recovery unit port, or
grouped heat recovery unit port is excessive. After auto-pipe
detection is complete, wait 5 minutes, then verify connected
capacity. System will display error if:
+ The heat recovery unit port addresses are all unique, then
C+ >54 Mbh single indoor unit connected; >54 Mbh total of
No . _ _ multiple indoor units connected.
5[1] of [Capacity of indoor units connected to the heat + If 2 heat recovery unit port addresses are the same and
R |recovery unit exceeds allowable limits. the ports are twinned; >108 Mbh total of multiple indoor
Unit units are connected.

i + If 3 heat recovery unit port addresses are the same and
the ports are all connected, >162 Mbh total of multiple
indoor units connected.

+ If the total connected indoor unit nominal capacity ex-
ceeds 192 Mbh for a single heat recovery unit.
* Error code displays on the outdoor unit SSD, the heat
recovery unit SSD, or in LGMV.
2 10]0| 1 JAuto pipe search failure. Auto piping procedure did not complete properly.
slol1 Heat recovery unit liquid sensor error. (C = Heat Disconnection or short circuit of heat recovery unit liquid pipe
recovery unit + Heat recovery unit number). Sensor.
ANE E)erazéefi\(gg ruery(t)\?:rbcgrc])il{ng ﬁ(ﬁ 'rglceévsgnsl?rqifr' Disconnection or short circuit of heat recovery unit subcooling
nurhber_) y y pipe inlet sensor.
g ANE I;ﬁgﬁ r(eccclvargal#r;gcsoltbecroodlnni? flﬁgfﬁurt(lnl%to\slgps%rmt Disconnection or short circuit of heat recovery unit subcooling
S number) y y pipe outlet sensor.
o
3 Communication error between outdoor unit and + Outdoor unit does not receive signal from heat recovery
12104 heat recovery unit. (C = Heat recovery unit + Heat unit.
% recovery unit number) + Incompatible outdoor unit software.
Communication error between heat recovery unit -
(2A Series) and the 485 modem. The 2A Series heat| * Communication problem occurred between the heat
recovery unit applies only to heat recovery systems recovery unit PCB and the connection to the communica-
slols communicating at a baud rate of 9,600 bps. tions bus (the heat recovery unit 485 modem).
, - + Error displays if the outdoor unit signal is not received for
c+ | * The485modem is the communications style three (3) minutes. The error clears after the signal is re-
No. on the bus that is an outdoor unit to many ceived from the modem. (2A Series Heat Recovery Units.)
of HR indoor units.
unit (Dz%lé%a:itgs?ddress ey 2 e el FE R Ui * Aheat recovery unit address is duplicated for 485 com-
’ . _ _ munication.
* The 2A Series heat recovery unit applies only |« There are two heat recovery units with one or more HEX
2 10 |6 to heat recovery Systems communlcatlng ata addresses that are the same.
baud rate of 9,600 bps. o + Adjust the hex address dial found on the heat recovery
* The 485 modem is the communications style on units.
the bus that is an outdoor unit to many indoor
units.
* Incorrect or damaged wiring between heat recovery unit
s lol7 Communication error between the heat recovery main anq Sl{b main PCBs. . .
unit main and sub main PCBs.  Malfunctioning heat recovery unit main PCB.
» Malfunctioning heat recovery unit sub PCB.
* Incorrect or damaged wiring between EEPROM and main
2lols Communication error of heat recovery unit PCB of heat recovery unit. - -
EEPROM. + EEPROM incorrect or damaged wiring / wrong wiring type.
+ Malfunctioning heat recovery unit main PCB.
4
g o lal2l * |Network error of central controller Inability of the central controller to receive information from the
g : outdoor unit.
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INSTALLATION CHECKLIST muLm V.

PAGE 1 WATERS5
Major Component Rough-In

Description Check
All Multi V water source units are connected properly per local code and the product installation procedures.

All literature and bagged accessories have been removed from the fan discharge (ducted and cassette model indoor units).
Indoor units are installed, properly supported, and located indoors in a non-corrosive environment.

Duct work installation completed (ducted indoor units only).

Water source unit's gravity condensate drain line was connected and properly routed to a drain terminal.

Refrigerant Piping and Insulation

Description Check
All refrigerant piping is copper

Over 5/8 inches—Rigid ACR only.

5/8 inches and under—Can use soft ACR.

15% silver brazing material only.

All refrigerant pipes and valves are insulated separately. Insulation butts up against the walls of the indoor units. No gaps or
cracks. Insulation was not compressed at clamps and hangers.

LG Y-branch fittings or headers were used as per LATS Multi V report.

(Optional) Full port ball valves for all indoor units. (Schrader between the valve body and the indoor units.)

Brazing Practices

Description Check
Use medical grade (there are 4 available) dry nitrogen for purging during brazing (constant 3 psi while brazing).

Minimum 3/4", maximum 1" condensate piping installed on indoor units—material used is acceptable under local code. Insulated
as necessary to prevent condensation.

Installation

(For more information on any procedure, refer to the detail provided in the Water Source and Indoor Unit Installation Manuals.)
Refrigerant Piping

Description Check

You must have in your possession a copy of the “As-Designed” LATS Multi V piping tree diagram. BEFORE ANY FIELD PIPE
SIZE OR LENGTH CHANGES ARE MADE. PROPOSED CHANGES MUST BE FORWARDED TO THE DESIGN ENGINEER SO
THAT THEY CAN INPUT THE CHANGES INTO LATS and RE-ISSUE A NEW LATS MULTI V PIPING TREE DIAGRAM. Installer
must receive change authorization from the design engineer, because any change made requires the review of the entire tree
diagram and verification that the change did not impact the size of piping segments in other parts of the system.

All pipe materials were properly stored, capped, and clean. All burrs were removed after cutting and pipe ends were reamed
before brazing.

During refrigerant pipe installation, for each segment of pipe, a record was made of the pipe length (including expansion loops,
offsets, double-back sections), and sizes, as well as the quantity and type of elbows used.

All long runs of straight pipe were provided with expansion loops.

Insure Y-branch fittings are installed within no more than £10° of horizontal.

Insure Y-branch fittings are installed within no more than +3° of vertical.

Insure all Header fittings are installed horizontal at an elevation above all connected indoor units.

A torque wrench and backup wrench were used to tighten all flare connections.

The back side of all flares were lubricated with a small drop of PVE refrigeration oil before tightening flare fittings.

Ensure all field made flares are 45°. Use LG factory-supplied flare nuts only.

All pipe segments were properly supported and all wall penetrations were sleeved.

All pipe insulation is not compressed at any point.

Y-branch and headers fittings were properly supported per details provided in the Water Source Unit Installation Manual.

Insure Y-branch fittings are installed in the correct direction. Flow is always from the single end to the double end.

No oil traps, solenoid valves, sight glasses, filter driers, leak detection dye or any other unauthorized refrigerant specialities are present
(Optional) High quality R410A rated full port ball valves with a Schrader port were used at all indoor units and at will in the
refrigerant piping network. (Recommended for serviceability.)

Best practice—a minimum of 20" of straight pipe was installed between each elbow, and Y-branch or header fitting, and between
two Y-branch fittings.
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muLm vV, INSTALLATION CHECKLIST

WATERS PAGE 2

Water Piping
Description Check

A No. 50 mesh (or better) minimum one inch diameter strainer is installed on the inlet pipe.

Strainer service isolation valves, (optional bypass line and shutoff valve) provided on both ends of strainer. Strainer drain line
installed.

A balancing valve has been installed.

A flow switch has been installed.

Thermometers (or Pete’s plugs) are installed on the inlet and outlet pipes.

(Optional) Pressure gauges were installed on the inlet and outlet pipes.

Piping is insulated properly per the design engineer’s specifications.

Pipes are properly supported. No lateral pressure is present on the inlet and outlet connections.

The inlet and outlet pipes are connected at the water source unit. Water flow direction is correct (pipes are not reversed).
Shutoff valves present at inlet and outlet of the water source unit.

Condensate Pump / Drain Installation

Description Check

Indoor unit condensate drain pipes were installed correctly.

All condensate vertical risers are equal to or less than 27-1/2" from the bottom of the indoor unit.

Indoor units with condensate pumps were leveled. Units with gravity drains were leveled or slightly canted toward the drain
connection and are properly supported.

Pumped condensate drain lines were properly connected (do not have traps, and connect to the top surface of the main drain
line).

Power Wire and Communications Cables

Description Check

Appropriate crimping tool used to attach ring or spade terminals at all power wiring and control cable terminations.

Verify all ring and spade terminals are copper bearing in all communications daisy chains. Galvanized or nickel plated steel
connectors were not used.

Correct input voltage (208-230V or 460V as specified on water source unit nameplate) was connected to proper power input
terminals of water source unit

Ground wire was installed and properly terminated at the water source unit.

The power supplied was clean with voltage fluctuations within specifications (£10% of nameplate).

Power wiring to the water-source unit(s) was installed per all local electrical code requirements.

Power wiring to each indoor unit was installed per all local electrical code requirements.

Communications cable between the water source unit and indoor units was connected in a daisy chain configuration (i.e., single
parallel chain). No “Star” or multiple parallel circuits. No cable splices or wire caps were used to connect communications cables.
LG-supplied cable was used between each indoor unit and its zone controller. No cables were spliced and no wire caps are
present.

Communication type RS-485-BUS type. Communication cables are connected in a daisy chain configuration from unit to unit.

All communications cables are a minimum of 18-Gauge, two conductor, stranded and shielded with insulation material per local
code. Cable segment shields were tied together. Cable shield is grounded at the water source unit only.

All power and control wires were properly separated using the recommended distance provided in the product installation manual.
Only LG-supplied Y-cables and extension cables were used between indoor units.

Flow switch communications cable has been properly terminated at the switch and the water source unit.
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PRE-STARTUP CHECKLIST muLmn V.

Page 1 WATERS
Job Name / Location Tag #
Date:
Address:
Refrigerant Circuit Preparation
Description Check

Using a copy of the LATS Multi V pipe design diagram, verify the sum of the indoor units nominal capacities connected to the pip-
ing system is between 50% and 130% of the water source unit's nominal capacity. If this rule is violated, the system will not start.

Check all indoor units for power at the unit disconnect and at the indoor unit PCB board. (LED is lit.) DO NOT TURN ON THE
UNIT using the ON/OFF button.

Successful auto address routine is complete. All device addresses have been recorded on the Indoor Unit Device Configuration
Worksheet.

Insure all field-installed full-port ball valves are open.

The piping system held a constant 550 psig pressure for a minimum of 24 hours with all isolation valves open.

A triple system evacuation has been performed. Micron gauge reading held at a minimum of 500 for 1 hour with all isolation valves
open and without the vacuum pump connected.

Power was energized to the water source unit at (time) on day to power the compressor crankcase
heater(s). (Must be at least 6 hours before startup.)

The communications cable to the indoor units has been disconnected from the IDU (B) and IDU (A) terminals at the water source
unit.

None of the water source unit service valves have been opened during the installation and preparation of the system for
startup. (If the valves were opened, the factory refrigerant charge has been released.)

Water Circuit Verification

Description

Check

System has been pressure tested to the designer's requirements. All unions and fittings are leak free.

System has been filled with fluid, flushed, and all air has been purged from the piping circuit.

Pump rotation direction is correct.

Water flow enters on the water source unit inlet and leaves from the unit outlet.

Pump and water source unit strainers are clean.

Water balance has been completed.

Proper water flow rate is present at each water source unit.

Flow switch has been calibrated to trip at the water source unit's minimum flow requirement.

Water has been properly treated with a rust inhibitor and fungicide chemicals.

If required, an antifreeze chemical has been added to the water circuit.

Due to our policy of continuous product innovation, some specifications may change without notification.
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Y [T/ h7AA PRE-STARTUP CHECKLIST

WATERS5 Page 2

Interconnecting Piping

Description Check

Verify the interconnecting pipe used is NOT a polymer (i.e. PVC, CPVC).

Verify that all ferrous to copper/brass connections are connected using die-electric isolating devices.

Verify a method is provided for removing air from the heat exchanger.

Verify a method is provided for draining the fluid from and isolating the Multi V Water 5 heat exchanger for service.

Verify clearance requirements are met for the removal of the heat exchanger without extensive hydronic and refrigerant pipe
system disassembly.

Verify the Multi V water 5 front panel can be removed for service without pipe system disassembly activity.

Is the control valve, strainer and flow switch installed with the arrow on the body of each aligned with the direction of flow?
Is the direction of flow through the heat exchanger correct? Inlet at the bottom, outlet at the top.

Verify shutoff valves are open.

For variable water flow control installations, is a PIC control valve & VWFC kit installed for each frame?

For all frames except those with variable water flow control, is a pressure independent flow limiting device installed on each
frame?

Pump and Fluid Flow
Description Check
Verify the pump and associated variable frequency drive is operating as designed.
Verify the shutoff valves are open.

Acquire a certified copy of a fluid composition test for the fluid in circulation.

Verify the specific gravity rating of the fluid complies with the design (i.e. freeze protection standard is achieved).
Verify the fluid quality meets or exceeds the conditions set forth in Table ??

Verify the system has been thoroughly flushed and all strainer screens/baskets have been removed cleaned an re-installed.

Verify all strainers are 50 MESH rated.

Verify the flow switch calibration is correct actuate and deactuate settings are correct per the specifications found in Table ??
Is a method provided to read differential pressure across the strainer?

Is a method provided to differential pressure across the flow limiting valve or pic control valve?

Verify rated flow rate is achieved at each frame with all valves 100% open. Record the measured flow rate for each frame.

Verify the water supplied to the Multi v Water 5 is at least 50°F.

Verify the leaving water temperature leaving the Multi V Water 5 heat exchanger while operating under full load in heating mode is
not less than 45°F.

Verify the strainer differential pressure measurement device is calibrated correctly.
Physically inspect the strainer screen/basket. Verify it is clean.

Record the clean strainer differential pressure reading with all control and shutoff valves wide open.

Record the pressure drop across the strainer basket at rated flow condition. It cannot exceed 10 psig.

Record the inlet and outlet pressure across the control valve with all valves wide open. Does the inlet measurement meet or
exceed the minimum pressure drop rating to achieve a linear response of the flow limiting valve (or the PIC control valve).
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Pressure Independent Control Valve Actuator | Field Selectable Setting Selection And Vi-
sual Inspection

Description Check

The valve actuator, the LG variable water flow control kit are wired per the schematic in Figure 101.

Verify the valve body is made of a non-ferrous material and is connected to piping that is non-ferrous. If ferrous material is present
verify proper dielectric isolation is provided for the materials used.

Verify that 5-pipe diameters of straight pipe length are upstream of the PIC valve.

Verify ALL Multi V Water 5 frames and associated PIC valve controllers are at least eight-(8) pump discharge pipe-diameters or
eight (8) feet from the pump discharge whichever is greater.

Check manufacturer’s requirements for number of pipe diameters of straight pipe length required leaving the valve and verify the
installation pipe architecture complies with the specification.

Verify the valve orientation as installed matches the flow direction of the valve manufacturer.

Verify the control stem of the valve is mounted vertical up. If not, verify the installed orientation is authorized by the valve manu-
facturer’s published literature.

Verify the actuator installed is compatible (has the correct torque rating) with the valve body installed.
The valve actuator is programmed to be normally closed. 0 (or 2) volts = closed; 10 volts 100% open.

The actuator motor is rated for use with 24 Vdc power.

The actuator is programmed to use an Input Signal of 0 (or 2) to 10 VDC signal.

The valve actuator is setup for a maximum full stroke time of 90 seconds or less.

The power draw of the valve driver-motor does not exceed 10 VA.

Verify that upon power loss or valve operator failure, the apparatus installed will drive the control valve to the 100% open position
(i.e. valve will be able to fail OPEN).

The maximum flow setting is set to limit flow through the wide open valve to the rated flow of the Multi V Water 5 frame (see Pres-
sure Independent Control Valve | Setting the rated flow section of this document.

PIC valve actuator DIP switch settings have been adjusted using valve manufacturer’s installation manual guidance to meet the
parameters set forth in Tables ?? and ?°?.

Due to our policy of continuous product innovation, some specifications may change without notification.
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Prepare Pre-startup Package Documents

Include Check

1. A copy of the refrigerant piping system(s) shop drawing(s) generated by LATS Multi V pipe design software.

2. A copy of the pipe fitter’'s pipe changes and field notes.

3. Averified copy of the “As-Built” LATS Multi V Project file (*.mtv) that includes all changes noted by the pipe fitter(s) in

Number 2. The tree diagram notes should include changes to the line lengths used for each liquid line segment

4. Acopy of a completed and verified Installation Checklist for the water source unit, indoor units, ERVs, Air Cleaners, and Con-

trol Devices. Correct any items needing attention before requesting startup..

A copy of the air balance report showing proper airflow at all indoor units.

A copy of the water circuit’s control sequence of operation.

A water circuit flow balancing report.

A completed Pre-startup Device Configuration Worksheet.

. A completed copy of the Pre-startup Checklist (this checklist).

0 If available, a list of IP addresses obtained from the building owner’s IT department for each ACP, BacNet, LonWorks, AC
Smart Il, or AC Smart Premium devices.

'—"'090.\‘.0’5-’"

Initiate a Startup Request

Description Check

Verify this checklist and requirements herein have been met. Complete this checklist in its entirety BEFORE requesting
Startup.

Send all Pre-startup Package Documents to your LG Applied Representative.

Contractor Name:

(Authorized Signature)
Address:

Phone: Date:

*This form must be completed and submitted to LG a minimum of three (3) weeks prior to final scheduling of any startup.
Note: If any of the above items are not complete at time of start-up, back charges will be assessed for additional costs.

Due to our policy of continuous product innovation, some specifications may change without notification.

@ LG ©LG Electronics U.S.A., Inc., Englewood Cliffs, NJ. All rights reserved. “LG" is a registered trademark of LG Corp. 193



PRE-STARTUP CHECKLIST

Page 3

muLm V.

WATERS

Notes for the Startup Agent
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REFRIGERANT CHARGE WORKSHEET

Note:

muLm V.

WATERS

The system will stop operation due to excessive or insufficient refrigerant; therefore, always charge the unit properly. When servicing,
always refer to any notes about system piping length and additional refrigerant amounts.

System Refrigerant Charge Calculator (Ibs.).

Job Name:
System Tag or ID:
Project Manager: Date:
Line # Description Chassis I.D. Size Quantity CF (Ref.)! Total (Ibs.)
1 |Linear feet of 1/4" liquid line tubing? — — 0.015
2 |Linear feet of 3/8" liquid line tubing? — — 0.041
3 |Linear feet of 1/2" liquid line tubing? — — 0.079
4 |Linear feet of 5/8" liquid line tubing? — — 0.116
5 |Linear feet of 3/4" liquid line tubing? — — 0.179
6 |Linear feet of 7/8" liquid line tubing? — — 0.238
7 |Linear feet of 1" liquid line tubing? — — 0.323
8 |Standard + Art Cool Mirror SJ, SK 5k to 15k 0.53
9 |Standard + Art Cool Mirror SJ, SK 18k to 24k 0.62
10 |Standard SV 30k to 36k 1.01
11 |Art Cool Gallery SF 9k to 12k 0.22
12 |1-Way Cassette TU 7k to 12k 0.44
13 |1-Way Cassette 1T 18Kk to 24k 0.64
14 |2-Way Cassette TS 18k to 24k 0.75
15 |4-Way 2' x 2' Cassette TR 5k to 7k 0.40
16 |4-Way 2' x 2' Cassette TR 9k to 12k 0.55
17 |4-Way 2' x 2' Cassette TO 15k to 18k 0.71
18 ]4-Way 3' x 3' Cassette TA 7k to 48k 1.5
19 |Mid Static Ducted M1 7k to 24k 0.57
20 |High Static Ducted M2 7k to 24k 0.77
21 |Mid Static Ducted M2 28k to 42k 1.15
22 |Mid / High Static Ducted M3 28k to 54k 1.35
23 _|High Static Ducted B8 36k to 96k 2.20
24 |Low Static Ducted, Low Static Ducted Bottom Return L1 5k to 9k 0.31
25 |Low Static Ducted, Low Static Ducted Bottom Return L2 12k to 18k 0.42
26 |Low Static Ducted, Low Static Ducted Bottom Return L3 21k to 24k 0.55
27 |Vertical / Horizontal Air Handling Unit NJ 12k to 30k 1.04
28 |Vertical / Horizontal Air Handling Unit NJ 36k 1.57
29 |Vertical / Horizontal Air Handling Unit NK 42k to 54k 2.00
30 |Floor Standing CE (U) 7k to 15k 0.37
31 |Floor Standing CF (U) 18k to 24k 0.82
32 |HRU: PRHR022A/023A, 032A/033A, 042A/043A — — 1.1
33 |HRU: PRHRO63A, 083A — — 2.2
34 ADDITIONAL Refrigerant Charge Required (Sum of lines 1 — 33)
. ARWMO072BAS5, ARWMO096BAS5, ARWM121BAS5, ARWM144BAS5 7.7
35 Watgr'fs.o“rce t“g;]t Faclory TR RWMO72DAS5. ARWMOI6DAS5. ARWM121DAS5. ARWMT44DASS 7.7
eirigerant Lharge ARWM168DAS5, ARWM192DAS5 9.9
36 Total WSU FACTORY Refrigerant Charge (Sum of factory refrigerant charges for all WSUs in the system)
37 TOTAL SYSTEM CHARGE
Sum of Additional Refrigerant Charge Required (line 34) and Total WSU Factory Refrigerant Charge (line 36)

ICF (Ref.) = Correction Factor for Refrigerant Charge. 2For refrigerant charge purposes, consider only the liquid line; ignore the vapor line(s).
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1CF (Ref.) = Correction Factor for Refrigerant Charge.
2For refrigerant charge purposes, consider only the liquid line; ignore the vapor line(s).
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WSU FACTORY REFRIGERANT CHARGE

Table 103:Total Water Source Unit (208-230V) Refrigerant Charge

Nominal Tons Comt’J\ilnation Model Individual Component Model Numbers STEE MR
umbers Frame 1 Frame 2 Frame 3 Total

6.0 ARWMOQ72BASS ARWMOQ72BASS5 — — 7.7 — — 7.7
8.0 ARWMO96BAS5 ARWMO96BAS5 — — 7.7 — — 7.7
10.0 ARWM121BAS5 ARWM121BAS5 — — 7.7 — — 7.7
12.0 ARWM144BAS5 ARWM144BAS5 — — 7.7 — — 7.7
14.0 ARWM168BAS5 ARWMO096BAS5 | ARWMO72BAS5 — 7.7 7.7 — 154
16.0 ARWM192BAS5 ARWMO96BASS5 | ARWM0O96BASS — 7.7 7.7 — 154
18.0 ARWM216BAS5 ARWM121BAS5 | ARWMO096BAS5 — 7.7 7.7 — 154
20.0 ARWM240BAS5 ARWM121BAS5 | ARWM121BAS5 — 7.7 7.7 — 154
22.0 ARWM264BAS5 ARWM144BAS5 | ARWM121BAS5 — 7.7 7.7 — 154
24.0 ARWM288BAS5 ARWM144BAS5 | ARWM144BAS5 — 177 17 — 15.4
30.0 ARWM360BAS5 ARWM121BAS5 [ ARWM121BAS5 | ARWM121BAS5 7.7 77 7.7 231
36.0 ARWM432BAS5 ARWM144BAS5 | ARWM144BAS5 | ARWM144BAS5 7.7 7.7 7.7 23.1

Table 104:Total Water Source Unit (460V) Refrigerant Charge

Nominal Tons Comt?\;natmn Model Individual Component Model Numbers e CTEg e

umbers Frame 1 Frame 2 Frame 3 Total

6.0 ARWMO072DAS5 ARWMO072DAS5 — — 7.7 — — 7.7
8.0 ARWMO096DAS5 ARWMO096DAS5 — — 7.7 — — 7.7
10.0 ARWM121DAS5 ARWM121DAS5 — — 7.7 — — 7.7
12.0 ARWM144DAS5 ARWM144DAS5 — — 7.7 — — 17
14.0 ARWM168DAS5 ARWM168DAS5 — — 9.9 — — 9.9
16.0 ARWM192DAS5 ARWM192DAS5 — — 9.9 — — 9.9
16.0 ARWM191DAS5 ARWMO096DAS5 | ARWMO96DASS — 7.7 7.7 — 15.4
18.0 ARWM216DAS5 ARWM121DAS5 | ARWMO96DASS — 7.7 77 — 15.4
20.0 ARWM240DAS5 ARWM121DAS5 | ARWM121DAS5 — 7.7 7.7 — 15.4
22.0 ARWM264DAS5 ARWM144DAS5 | ARWM121DAS5 — 7.7 7.7 — 15.4
24.0 ARWM289DAS5 ARWM144DAS5 | ARWM144DAS5 — 7.7 7.7 — 154
30.0 ARWM360DAS5 ARWM192DAS5 | ARWM168DAS5 — 9.9 9.9 — 19.8
32.0 ARWM384DAS5 [ ARWM192DAS5 | ARWM192DAS5 — 9.9 9.9 — 19.8
36.0 ARWM432DAS5 ARWM144DAS5 | ARWM144DAS5 | ARWM144DAS5 7.7 7.7 1.7 23.1
42.0 ARWM504DAS5 ARWM192DAS5 | ARWM168DAS5 | ARWM144DAS5 9.9 9.9 77 27.5
48.0 ARWM576DAS5 ARWM192DAS5 | ARWM192DAS5 | ARWM192DAS5 9.9 9.9 9.9 29.7
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For additional technical materials such as submittals, engineering
manuals, service manuals, and catalogs, visit www.lghvac.com.

Freight Damage and Unit Replacements ...........ccoviiiiiiiiiieieee e Your LG Manufacturer Representative
MISSING PAITS ...t Your LG Manufacturer Representative
Received Wrong Water Source Unit Model........c..ccoooeiiiiiiiiiis s Your LG Manufacturer Representative

Installation, Startup, and Startup Technical ASSIStanCe...........ccccovvviviiiiiiiecnennn, Your LG Manufacturer Representative
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