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Part 1. PRODUCT(S) - Outdoor Units (Variable Refrigerant Flow Systems) 
Multi V™ S Heat Pump and Heat Recovery System(s) – (2 to 5 tons nominal) <ARUN024GSS4><ARUN038GSS4><ARUN048GSS4><ARUN060GSS4><ARUB060GSS4> 
0. Product Design
Variable Refrigerant Flow (VRF) HVAC outdoor unit shall be a variable capacity, direct expansion (DX), Heat Pump or Heat Recovery engineered system. The VRF system shall consist of a single frame outdoor unit, interconnecting piping, multiple indoor units (ducted, non-ducted or mixed combinations), onboard, self-contained, stand-alone communication and controls. Heat recovery systems also include intermediary heat recovery units.
LG Multi V S outdoor unit shall be manufactured as either a Heat Pump or a Heat Recovery model capable of heating and/or cooling. Heat pump models shall be able to heat OR cool separate thermal zones. Heat recovery models shall be able to heat AND cool separate thermal zones simultaneously.
Heat pump systems <ARUN024GSS4 ~ ARUN060GSS4> shall require two pipes, between the outdoor unit and indoor units. Simultaneous heating and cooling is not supported. One pipe shall support bidirectional flow single state liquid refrigerant. The other pipe shall support bidirectional flow of single state refrigerant gas. In heating mode the gas shall be super-heated high pressure. In cooling mode the gas shall be low pressure, low temperature.
Heat recovery system <ARUB060GSS4> shall require three pipes between the outdoor unit and the heat recovery unit and two pipes between the heat recovery unit and each indoor unit to support simultaneous heating and cooling. Between the outdoor unit and heat recovery unit, one pipe shall support bidirectional flow single state liquid refrigerant. The second pipe shall deliver flow of low pressure, low temperature refrigerant gas from the heat recovery unit to outdoor unit. The third pipe shall deliver single state, super-heated, refrigerant hot gas during simultaneous and 100% heating operations from the outdoor unit to heat recovery unit. Heat Recovery systems using two pipes that deliver mixed state (hot gas and liquid) with separation occurring in heat recovery unit shall not be accepted.
Heat pump and Heat recovery outdoor units shall be designed to communicate directly with all VRF indoor units manufactured by the same supplier over a field supplied stranded, twisted and shielded pair wire. Systems requiring intermediary protocol translators, signal boosters, integration with a third party building management systems (BMS) or any other device required for communication possible shall not be accepted.
Indoor unit connectivity: The system shall be designed to accept connection up to 12 indoor units of various configurations and capacity. Number of indoor units allowed:
ARUN024GSS4 (2 ton) HP		4 IDUs
ARUN038GSS4 (3 ton) HP		6 IDUs
ARUN048GSS4 (4 ton) HP		8 IDUs
ARUN053GSS4 (4.4 ton) HP	9 IDUs
ARUN060GSS4 (5 ton) HP		12 IDUs
ARUB060GSS4 (5 ton) HR		12 IDUs
Combination Ratio (CR) is defined as sum of nominal cooling capacity of proposed indoor units/nominal cooling capacity of the outdoor unit. The maximum allowable system combination ratio shall be 130%. Systems designed with combination ratio above 130% are not acceptable. The total nominal capacity of all indoor units shall be no less than 50%.
Operating Conditions
0. [bookmark: _Ref442978818][bookmark: ODU_Operating_Cond]The VRF systems shall be capable of providing continuous compressor operation over the required ambient operating range. Submittal or technical performance data that indicates the required operating ambient range includes data points that do not guarantee continuous compressor operation, noted or footnoted as reference data, shall not be accepted. The required ambient operating range is defined as follows:
Cooling
Heat Pump & Heat recovery System: 23°F DB to 122°F DB 
<With optional low ambient kit from -9.9°F DB to 122°F DB>
Heating
0. Heat Pump<ARUN024 ~ARUN053GSS4>:  - 4°F WB to 61°F WB 
Heat Pump<ARUN060GSS4>: -13˚F WB to 61˚F WB 
Heat Recovery<ARUB060GSS4>: -13˚F WB to 61°F WB  
Heat Recovery Synchronous (Simultaneous heating and cooling)
0. Cooling based:  14°F DB to 81°F 
Heating-based: 14°F WB to 61°F WB 
Electrical
0. ALL air source heat pump and heat recovery frame(s) shall be designed and electrically protected to maintain stable continuous compressor operation when provided with <208-230/60/1> power and can withstand: 
<208-230/60/1> power and can withstand a voltage fluctuation of ± 10% 
0. Voltage tolerance between 187V to 253V
Power surge of up to 5kA RMS Symmetrical.
General Features
0. The unit shall be shipped from the factory fully assembled including internal refrigerant piping, inverter driven compressor, controls, contacts, relay(s), fan(s), power and communication wiring.
The refrigerant shall be R410A. The factory shall supply the following charge of refrigerant R410a:
ARUN024GSS4 (2 ton) HP	4.0 lbs.
ARUN038GSS4 (3 ton) HP	6.6 lbs.
ARUN048GSS4 (4 ton) HP	6.6 lbs.
ARUN053GSS4 (4.4 ton) HP 6.6 lbs.
ARUN060GSS4 (5 ton) HP	7.7 lbs
ARUB060GSS4 (5 ton) HR	7.7 lbs.
All outdoor units, regardless of the Heat Pump or Heat Recovery models, shall be the same generation and provide with most up to date firmware version at the time of delivery. Manufacturers commissioning agents shall assure the owner in the commissioning report that the latest software version.
If the specifications include both heat pump and heat recovery outdoor models, the manufacturer shall provide the most recent generation equipment only. Old stock or obsolete models will not be accepted. Products purchased over the internet and not from the manufacturer’s authorized local mechanical representative or authorized distributer will not be accepted.
The outdoor unit refrigeration circuit at a minimum shall include the following components:
Refrigerant strainer(s)
Check valve(s)
Inverter driven, high pressure shell compressor
Oil separator
Accumulator/receiver
4-way reversing valve
Electronic expansion valve(s)
Double spiral tube sub-cooler and EEV
High/low Schrader valve service ports with caps
High/low service valves
Threaded fusible plug
High pressure switch
The VRF outdoor unit shall use the sub-cooler while operating in cooling mode to sub-cool liquid refrigerant coming from the condenser coil well below saturation temperature to ensure that refrigerant remains in 100% liquid state when it reaches the farthest indoor unit’s EEV valve. The amount of sub-cooling shall be modified by the microprocessor controller and minimized at all times to maximize efficiency by not overcooling the liquid.
Third Party Controls platform integration
The VRF system manufacturer’s central controls platform shall be able to communicate with third party building management systems (BMS) via BACnet IP, Modbus TCP, or LonWorks™ protocol allowing third party BMS system control and/or monitoring of the LG air conditioning and heating system. See controls specification for more detailed description of integration and points to be controlled and monitored. 
The VRF system manufacturer shall have available off-the shelf devices that allows on/off binary interfaces between third party ancillary devices such as fans, door locks, photo eyes, key card switches, motion sensors, exhaust fans, dampers, and a single (or group of) VRF indoor units. Indoor units shall have the ability to start/stop the third party device, receive a contact closure signal from the third party device, or have the third party device change the operating conditions of the VRF indoor unit.  Operating conditions shall include one or more of the following indoor unit functions: fan speed, fan on/off, thermal on/off cooling or heating, or indoor unit start/stop.
Wi-Fi communication: 
The outdoor unit shall be Wi-Fi capable. Wi-Fi shall allow service or maintenance personal access to the operating system diagnostics and monitoring functions, via the manufacturer’s provided maintenance and diagnostic software over a mobile device or personal computer.  Communication between devices shall include: 1) Real-time system operation monitoring with the ability to capture all system operating data for a field determined period of time into a downloadable csv file format to a wireless connected device; 2) Collection of point in time (snapshot) information including all current outdoor unit operating conditions and each indoor unit, system EEV and solenoid valves, sensors, compressor speed, and refrigerant operating pressures.  Systems that require computers with a hard wire only connection or other devices to collect, review or record operating conditions shall not be allowed.
Microprocessor Control
Factory installed microprocessor control in the outdoor unit, heat recovery unit(s), and indoor unit(s) shall communicate using the same protocol. Translators of any kind are not allowed. Communication between VRF system components shall be via field supplied stranded, shielded and twisted wire pair in a RS 485 network configuration. Integrated control system shall perform functions to optimize the operation of the VRF system.
Power and communication interruption: The system shall be capable of performing continuous operation when an individual or several indoor units are being serviced; communication wire cut or power to indoor unit is disconnected. Systems that alarm and/or shut down because of a lack of power to any number of indoor units shall not be acceptable or allowed. 
Main microprocessor shall include human interface capability that provides a visual code that reports systems operation status. If any malfunction occurs, or system is operating with an unstable refrigerant cycle sensors shall report the malfunction to the visual display.
Main processor shall provide the commissioning agent the ability to customize the VRF systems operation based on the environment in which it is installed. Customization function to include defrost operation, modifying target superheat, sub-cooling, low pressure and high pressure values , and invoke other algorithms such as smart load control to optimize system operating efficiency. The main processor board shall include the following features:
Service tool connection
DIP switches
Auto addressing
Error codes
Main microprocessor
Inverter PCB
Outdoor unit microprocessor shall have the capability of reporting malfunction and diagnostic codes to remote control devices such as the VRF manufacturer’s central controller, Zone controllers, and Building Management System (BMS).
Refrigerant Flow Control
The refrigerant cycle operation core logic shall establish and maintain target evaporating temperature (Te) to be constant in cooling mode and condensing temperature (Tc) constant in heating mode and maintain system stable operation while operating compressors across the range of environmental conditions guaranteeing continuous compressor operation. VRF system core logic shall be able to dynamically modify the target evaporator and condenser temperatures to maximize energy savings when system is operating at part load conditions.
Smart Load Control (SLC): Smart load control operation shall enhance energy savings and  increase indoor comfort  by monitoring the real time ambient temperature, real time weighted mean average building load, and the outdoor relativity humidity (if enabled). 
0. Smart load control shall be field selectable to optimize system operation for project location and building use. Smart Load Control field setting shall select one of three operating algorithms. The commissioning agent shall  select at the time of commissioning and can be changed at any other time:
The Smart Load Control available settings shall:
0. The system shall be influenced by any one of the chosen algorithm
Off mode: Smart load control algorithm shall be in off mode
Smooth mode: Smart Load control shall maximize energy savings. The rate of temperature change shall be insignificant.
Normal Mode: Smart Load Control shall balance the rate of temperature change with energy consumed.
Peak Mode: Smart Load shall quickly cool/heat the building. The energy consumption shall not be the priority in this mode.
For the first 20 minutes after the initial startup, the Smart Load Control will influence the outdoor unit operation for the chosen algorithm. This operation will be available at every start up.
After 20 minutes of compressor operation
0. Smart Load control will maintain the chosen logic and system will operate with the same core logic.
Smart Load Control monitors two or three inputs:
0. Weighted mean average building load
Outdoor ambient dry bulb temperature
Outdoor ambient relative humidity or indoor relative humidity (when enabled)
Enhance energy savings
0. Cooling Mode:
0. Smart Load Control raises the system target low pressure during off-peak operation.
Raising the operating low pressure shall reduce the compressor lift, reduce compressor’s speed and power consumption.
Heating Mode
0. Smart Load control shall lower the system target high pressure during off-peak heating operation.
Lowering the operating high pressure target shall reduce compressor lift, reduce compressor speed and power consumption.
Energy saved is in addition to the energy savings basic VRF load control provides.
Increased indoor comfort
0. Smart Load control shall use one (or two) sensors to measure changing outdoor weather conditions and shall prepare the VRF system to operate under the revised weather conditions. This operation shall be activated before the changed ambient conditions have an impact on indoor units.
Field Supplied Refrigerant Piping Design Parameters
0. The outdoor unit shall be capable of operating at an elevation difference of up to of 164 feet above or 131 feet below the lowest or highest indoor unit respectively without the requirement of field installed sub cooler or other forms of performance enhancing booster devices.
The outdoor unit shall be capable of operating with up to 984 equivalent length feet of interconnecting liquid line refrigerant pipe in the network.
The outdoor unit shall be capable of operating with up to 492 actual feet or 574 equivalent length feet of liquid line refrigerant pipe spanning between outdoor unit and farthest indoor unit.
The elevation difference between the highest and lowest indoor units shall not exceed 49 feet.
The piping system shall be designed with pipe expansion and contraction possibilities in mind. Required expansion devices shall be field designed, supplied and installed based on proper evaluation of the proposed piping design. In addition to these requirements, the piping system installation must conform to the VRF equipment manufacturer’s published guidelines.
The installation of pipe hangers, supports, insulation, and in general the methods chosen to attach the pipe system to the structure must allow for expansion and contraction of the piping system and shall not interfere with that movement.
Defrost Operations
0. Heat Pump
The outdoor unit(s) shall be capable of auto defrost operation to melt accumulated frost off the outdoor unit heat exchanger. The defrost cycle control shall monitor the outdoor ambient temperature and outdoor unit heat exchanger surface temperature. 
The frequency of operating the defrost cycle shall be determined by the system’s ability to maintain sufficient system head pressure to deliver comfortable warm air to the building.
Heat Recovery
The outdoor unit(s) shall be capable of intelligent defrost operation to melt accumulated frost off the outdoor unit heat exchanger. The defrost cycle control shall monitor the outdoor ambient temperature, humidity (if enabled), building load, and outdoor unit heat exchanger surface temperature in real time. 
The frequency of operating the defrost cycle shall be determined by the system’s ability to maintain sufficient system head pressure to deliver comfortable warm air to the building.
The intelligent defrost algorithm shall be field selectable at the time of commissioning of the outdoor unit based on anticipated winter weather conditions. Intelligent defrost continuously calculates the dew point of the ambient air using the outdoor unit’s temperature and humidity sensors (if enabled) and maintains the outdoor unit’s coil surface temperature above the dew point delaying defrost operation while maintaining indoor space temperature. 
The intelligent defrost algorithm shall provide smart heating that will extend the system’s heating operation and reduce the frequency of defrost cycles.
Oil Management
0. The system shall have an oil injection mechanism to ensure a consistent film of oil on all moving compressor parts. 
The system shall be provided with a factory installed oil separator at the discharge port of the compressor and designed to separate, condense, and collect oil vapor from the discharge refrigerant gas and return oil to the sump of the compressor. The oil separator shall have no moving parts in the separation chamber. 
The system oil return control algorithm shall operate every 8 hours at a minimum, for a 3-minute period. When activated, the algorithm shall operate the system with the reversing valve in the cooling position, open all electronic expansion valves at the indoor unit(s) and raise the compressor speed to flush oil back to the compressor.
Fan and Motor Assembly 
0. Heat Pump <ARUN024GSS4> unit shall be equipped with one direct drive, variable speed, and axial flow fan with a horizontal air discharge. The motors shall be Brushless Digitally Controlled (BLDC), variable speed, inverter driven motors.
Heat Pump <ARUN038GSS4~ARUN060GSS4$> and Heat Recovery unit <ARUB060GSS4$> shall be equipped with two direct drive variable speed axial flow fan(s) with a horizontal air discharge. Each fan shall be provided with an independent dedicated Brushless Digitally Controlled (BLDC), variable speed, inverter driven motors 
The fan(s) blades shall be made of Acrylonitrile Butadiene Styrene (ABS) material.
The fan motor(s) shall be equipped with permanently lubricated bearings.
The fan assembly(s) shall have a minimum operating speed range from 0 RPM to 850 RPM in cooling mode and heating mode. 
The fan(s) shall have a polymer fan guard(s) to help prevent contact with moving parts.
The fan control shall have a function setting to remove accumulated powder snow from outdoor fan blades and discharge fan guard
Cabinet 
0. The cabinet shall have piping knockouts to allow refrigerant piping to be connected at the front, right side, or through the bottom of the unit.
0. The cabinet shall have a factory installed coil guard and shall have a baked enamel finish.
A removable service panel, shall be provided to access the following internal components:
Service tool connection
DIP switches
Main microprocessor
Inverter PCB
Outdoor unit coil EEV valve
Subcooling heat exchanger and EEV valve.
Reversing valve.
Outdoor Unit Coil 
0. Outdoor unit coil shall be comprised of aluminum fins mechanically bonded to copper tubing with inner surfaces having a riffling treatment to expand the total surface of the tube interior
The aluminum fin heat transfer surfaces shall have factory applied corrosion resistant GoldFin™ coating. The coils coating shall be tested per ASTM B-117 standard. The test shall be performed for a minimum of 1000 hours. The outdoor unit coil shall have a minimum of 2 rows.
The outdoor unit coil shall have a minimum of 14 Fins per Inch (FPI).
The outdoor unit coil, all indoor units and the interconnecting field provided pipe network shall be field tested to a minimum pressure of 550 psig. Manufacturers that do not specify and/or specify field testing pressures at less than 550 psig shall not be acceptable.
Compressor
0. Heat Pump models<ARUN024GSS4 ~ ARUN053GSS4>: 
The compressor shall be a high efficiency high-side shell rotary hermetic design. Bearing shall be manufactured using high lubricity material. Compressor shall be factory charged with Polyvinyl Ether (PVE) oil. 
Single or dual speed compressors charged with Polyolester oil (POE) shall not be acceptable. 
The compressor inverter drive shall allow modulation from 20Hz to 90Hz with control in 1.0 Hz increments depending on the nominal capacity. <ARUN060GSS4> The compressor shall be a high-side shell hermetic scroll design. 
Oil sump area and chamber housing the motor shall be operated at the same temperature and pressure of the gas leaving the compressor chamber to ensure that the low temperature low pressure refrigerant returning to the compressor does not mix with the oil in the sump. 
Bearings shall be manufactured using high lubricity material. Compressor shall be factory charged with Polyvinyl Ether (PVE) oil. Single or dual speed compressors charged with Polyolester oil (POE) oil shall not be acceptable. 
Compressor motor shall be designed to operate at a frequency range of 0Hz to 160Hz. Compressor inverter drive shall allow modulation from 12Hz to 110Hz.
Fixed speed, non-inverter driven compressors shall not be permitted nor shall a compressor without vapor injection or direct sump oil return capabilities.
Heat Recovery models<ARUB060GSS4>: 
The compressor design shall be of the high pressure shell scroll type where the internal pressure below the suction valves of the compressor shall be at the same high pressure and high temperature. 
The motor shall be cooled by high pressure gas at temperatures above saturation conditions and minimize the mixing of refrigerant liquid with oil in the sump. 
The system shall employ a high pressure oil return method returning recovered oil from the oil separator directly into the oil sump of the compressor; oil shall not be allowed to return via the suction line. 
Bearing surfaces are continually coated with oil. The compressor shall employ an Aero-bearing constructed with high lubricity materials increasing operation time in case of low sump oil level. 
Compressor shall have a nominal operating range from 12Hz to 110 Hz. 
Fixed speed, non-inverter driven compressors shall not be permitted nor shall a compressor without vapor injection or direct sump oil return capabilities.
Operational Sound Levels
0. The compressor(s) shall be wrapped with heat resistant foil faced, sound deadening blanket that covers all exposed surfaces of the compressor. Sound deadening blankets shall be secured in place by use of a Velcro™ tool-less joint sealing system with a minimum of ½” of overlap along all seams. The sound deadening compressor blanket shall be engineered to leave no direct sound path between the outer surface of the body of the compressor and the surrounding environment.
The compressor(s) shall be mounted on rubber isolation grommets. Compressor shall ship with removable clamps that secure the compressor in place while transported. The installing contractor shall remove and discard (or optionally adjust the clamps to allow the isolator to properly function) the clamps prior to commissioning the water source unit.
0. Manufacturers’ published data shall include sound pressure and sound power levels.
Sound pressure level shall not exceed 57 dB(A) during cooling operation for Heat Pump and Heat Recovery outdoor units when tested in an anechoic chamber under ISO3745 standard. Other testing conditions shall not be allowed.
Sound power level shall not exceed 69 dB(A) when tested in an anechoic chamber under ISO3745 standard. Other testing conditions shall not be allowed.
Sensors
0. The outdoor unit shall have 
Suction temperature sensor
Discharge temperature sensor
High Pressure sensor
Low Pressure sensor
Outdoor temperature sensor
Outdoor unit heat exchanger temperature sensors
Wind Load Installations for Outdoor Units
0. Provide Florida wind Load Installation Drawings that meet the requirements of the 2020 Florida Building Code, 7th Edition and ASCE Standard 7-2016 with submittal.
Seismic Installations
0. Provide with submittal: 1) OSHPD Special Seismic Certification Preapproval (OSP) documents for certified product list of VRF equipment to be installed in high seismic risk areas. 2) Equipment installation documents in conformance with CBC 2013, 2016 and 2019 California Building Code and IBC 2012, 2015 and 2018 International Building Code.
Warranty 
0. Limited Warranty Period
STANDARD ONE-YEAR PARTS WARRANTY FOR A QUALIFIED SYSTEM - The Part(s) of a qualified System, including the compressor, are warranted for a period (the “Standard Parts Warranty Period”) ending on the earlier to occur of one (1) year after the date of original installation, or eighteen (18) months from the date of manufacture. 
ADDITIONAL SIX (6) YEAR COMPRESSOR PART WARRANTY - The Compressor is warranted for an additional six (6) year period after the end of the applicable Standard Part Warranty Period (the “Compressor Warranty Period”).
Extended Warranty
The Standard Warranty Period and the Compressor Warranty Period are extended to a total of ten (10) years (the “Extended Warranty Period”) for qualified Systems that have been (a) commissioned by a party that has completed the current Training Requirements, (b) such commissioning is pursuant to LG’s current published instructions, and (c) the System commissioning results and supporting documents are entered correctly into LG’s online commissioning system. Commissioning of a System requires one (1) hour of LG Monitoring View (LGMV) data. Commissioning results must be entered into LG’s online commissioning system within sixty (60) days of System startup.
Note: Multi V S Air Cooled Heat Pump (ARUN***GSS4) systems and Multi V Mini Air Cooled (ARUN***GS2) systems do not require commissioning; however, these systems must be registered at www.lghvac.com within sixty (60) days of installation to be eligible for the extended warranty.

Multi V™ S Heat Pump 3 Phase System(s) – (6 & 8 tons nominal) <ARUN072BSS5><ARUN096BSS5> 
0. Product Design
Variable Refrigerant Flow (VRF) HVAC outdoor unit shall be a variable capacity, direct expansion (DX), Heat Pump or Heat Recovery engineered system. The VRF system shall consist of a single frame outdoor unit, interconnecting piping, multiple indoor units (ducted, non-ducted or mixed combinations), onboard, self-contained, stand-alone communication and controls. 
LG Multi V S outdoor 3 phase unit shall be manufactured as a Heat Pump model capable of heating or cooling. Heat pump models shall be able to heat OR cool separate thermal zones. 
Heat pump systems <ARUN072BSS5><ARUN096BSS5> shall require two pipes, between the outdoor unit and indoor units. Simultaneous heating and cooling is not supported. One pipe shall support bidirectional flow single state liquid refrigerant. The other pipe shall support bidirectional flow of single state refrigerant gas. In heating mode the gas shall be super-heated high pressure. In cooling mode the gas shall be low pressure, low temperature.
Heat pump outdoor units shall be designed to communicate directly with all VRF indoor units manufactured by the same supplier over a field supplied stranded, twisted and shielded pair wire. Systems requiring intermediary protocol translators, signal boosters, integration with a third party building management systems (BMS) or any other device required for communication possible shall not be accepted.
Indoor unit connectivity: The system shall be designed to accept connection up to 16 indoor units of various configurations and capacity. Number of indoor units allowed:
ARUN072BSS5 (6 ton) HP		13 IDUs
ARUN096BSS5 (8 ton) HP		16 IDUs
Combination Ratio (CR) is defined as sum of nominal cooling capacity of proposed indoor units/nominal cooling capacity of the outdoor unit. The maximum allowable system combination ratio shall be 130%. Systems designed with combination ratio above 130% are not acceptable. The total nominal capacity of all indoor units shall be no less than 50%.
Operating Conditions
0. The VRF systems shall be capable of providing continuous compressor operation over the required ambient operating range. Submittal or technical performance data that indicates the required operating ambient range includes data points that do not guarantee continuous compressor operation, noted or footnoted as reference data, shall not be accepted. The required ambient operating range is defined as follows:
Cooling
Heat Pump System: 23°F DB to 122°F DB 
<With optional low ambient kit from -9.9°F DB to 122°F DB>
Heating
0. Heat Pump System:  - 13°F WB to 61°F WB 
Electrical
16. ALL air source heat pump frame(s) shall be designed and electrically protected to maintain stable continuous compressor operation when provided with <208-230/60/3> power and can withstand: 
<208-230/60/3> power and can withstand a voltage fluctuation of ± 10% 
0. Voltage tolerance between 187V to 253V
General Features
0. The unit shall be shipped from the factory fully assembled including internal refrigerant piping, inverter driven compressor, controls, contacts, relay(s), fan(s), power and communication wiring.
The refrigerant shall be R410A. The factory shall supply the charge of refrigerant R410a for ARUN072BSS5 and ARUN096BSS5 shall be 13.2 lbs.
All outdoor units shall be the same generation and provide with most up to date firmware version at the time of delivery. Manufacturers commissioning agents shall assure the owner in the commissioning report that the latest software version.
If the specifications include both heat pump models, the manufacturer shall provide the most recent generation equipment only. Old stock or obsolete models will not be accepted. Products purchased over the internet and not from the manufacturer’s authorized local mechanical representative or authorized distributer will not be accepted.
The outdoor unit refrigeration circuit at a minimum shall include the following components:
Refrigerant strainer(s)
Check valve(s)
Inverter driven, high pressure shell compressor
Oil separator
Accumulator/receiver
4-way reversing valve
Electronic expansion valve(s)
Double spiral tube sub-cooler and EEV
High/low Schrader valve service ports with caps
High/low service valves
Threaded fusible plug
High pressure switch
The VRF outdoor unit shall use the sub-cooler while operating in cooling mode to sub-cool liquid refrigerant coming from the condenser coil well below saturation temperature to ensure that refrigerant remains in 100% liquid state when it reaches the farthest indoor unit’s EEV valve. The amount of sub-cooling shall be modified by the microprocessor controller and minimized at all times to maximize efficiency by not overcooling the liquid.
Third Party Controls platform integration
The VRF system manufacturer’s central controls platform shall be able to communicate with third party building management systems (BMS) via BACnet IP, Modbus TCP, or LonWorks™ protocol allowing third party BMS system control and/or monitoring of the LG air conditioning and heating system. See controls specification for more detailed description of integration and points to be controlled and monitored. 
The VRF system manufacturer shall have available off-the shelf devices that allows on/off binary interfaces between third party ancillary devices such as fans, door locks, photo eyes, key card switches, motion sensors, exhaust fans, dampers, and a single (or group of) VRF indoor units. Indoor units shall have the ability to start/stop the third party device, receive a contact closure signal from the third party device, or have the third party device change the operating conditions of the VRF indoor unit.  Operating conditions shall include one or more of the following indoor unit functions: fan speed, fan on/off, thermal on/off cooling or heating, or indoor unit start/stop.
Wi-Fi communication: 
The outdoor unit shall be Wi-Fi capable. Wi-Fi shall allow service or maintenance personal access to the operating system diagnostics and monitoring functions, via the manufacturer’s provided maintenance and diagnostic software over a mobile device or personal computer.  Communication between devices shall include: 1) Real-time system operation monitoring with the ability to capture all system operating data for a field determined period of time into a downloadable csv file format to a wireless connected device; 2) Collection of point in time (snapshot) information including all current outdoor unit operating conditions and each indoor unit, system EEV and solenoid valves, sensors, compressor speed, and refrigerant operating pressures.  Systems that require computers with a hard wire only connection or other devices to collect, review or record operating conditions shall not be allowed.
Microprocessor Control
Factory installed microprocessor control in the outdoor unit, heat recovery unit(s), and indoor unit(s) shall communicate using the same protocol. Translators of any kind are not allowed. Communication between VRF system components shall be via field supplied stranded, shielded and twisted wire pair in a RS 485 network configuration. Integrated control system shall perform functions to optimize the operation of the VRF system.
Power and communication interruption: The system shall be capable of performing continuous operation when an individual or several indoor units are being serviced; communication wire cut or power to indoor unit is disconnected. Systems that alarm and/or shut down because of a lack of power to any number of indoor units shall not be acceptable or allowed. 
Main microprocessor shall include human interface capability that provides a visual code that reports systems operation status. If any malfunction occurs, or system is operating with an unstable refrigerant cycle sensors shall report the malfunction to the visual display.
Main processor shall provide the commissioning agent the ability to customize the VRF systems operation based on the environment in which it is installed. Customization function to include defrost operation, modifying target superheat, sub-cooling, low pressure and high pressure values , and invoke other algorithms such as smart load control to optimize system operating efficiency. The main processor board shall include the following features:
Service tool connection
DIP switches
Auto addressing
Error codes
Main microprocessor
Inverter PCB
Outdoor unit microprocessor shall have the capability of reporting malfunction and diagnostic codes to remote control devices such as the VRF manufacturer’s central controller, Zone controllers, and Building Management System (BMS).
Refrigerant Flow Control
The refrigerant cycle operation core logic shall establish and maintain target evaporating temperature (Te) to be constant in cooling mode and condensing temperature (Tc) constant in heating mode and maintain system stable operation while operating compressors across the range of environmental conditions guaranteeing continuous compressor operation. VRF system core logic shall be able to dynamically modify the target evaporator and condenser temperatures to maximize energy savings when system is operating at part load conditions.
Smart Load Control (SLC): Smart load control operation shall enhance energy savings and  increase indoor comfort  by monitoring the real time ambient temperature, real time weighted mean average building load, and the outdoor relativity humidity (if enabled). 
0. Smart load control shall be field selectable to optimize system operation for project location and building use. Smart Load Control field setting shall select one of three operating algorithms. The commissioning agent shall  select at the time of commissioning and can be changed at any other time:
The Smart Load Control available settings shall:
0. The system shall be influenced by any one of the chosen algorithm
Off mode: Smart load control algorithm shall be in off mode
Smooth mode: Smart Load control shall maximize energy savings. The rate of temperature change shall be insignificant.
Normal Mode: Smart Load Control shall balance the rate of temperature change with energy consumed.
Peak Mode: Smart Load shall quickly cool/heat the building. The energy consumption shall not be the priority in this mode.
For the first 20 minutes after the initial startup, the Smart Load Control will influence the outdoor unit operation for the chosen algorithm. This operation will be available at every start up.
After 20 minutes of compressor operation
0. Smart Load control will maintain the chosen logic and system will operate with the same core logic.
Smart Load Control monitors two or three inputs:
0. Weighted mean average building load
Outdoor ambient dry bulb temperature
Outdoor ambient relative humidity or indoor relative humidity (when enabled)
Enhance energy savings
0. Cooling Mode:
0. Smart Load Control raises the system target low pressure during off-peak operation.
Raising the operating low pressure shall reduce the compressor lift, reduce compressor’s speed and power consumption.
Heating Mode
0. Smart Load control shall lower the system target high pressure during off-peak heating operation.
Lowering the operating high pressure target shall reduce compressor lift, reduce compressor speed and power consumption.
Energy saved is in addition to the energy savings basic VRF load control provides.
Increased indoor comfort
0. Smart Load control shall use one (or two) sensors to measure changing outdoor weather conditions and shall prepare the VRF system to operate under the revised weather conditions. This operation shall be activated before the changed ambient conditions have an impact on indoor units.
Field Supplied Refrigerant Piping Design Parameters
0. The outdoor unit shall be capable of operating at an elevation difference of up to of 164 feet above or 131 feet below the lowest or highest indoor unit respectively without the requirement of field installed sub cooler or other forms of performance enhancing booster devices.
The outdoor unit shall be capable of operating with up to 984 equivalent length feet of interconnecting liquid line refrigerant pipe in the network.
The outdoor unit shall be capable of operating with up to 492 actual feet or 574 equivalent length feet of liquid line refrigerant pipe spanning between outdoor unit and farthest indoor unit.
The elevation difference between the highest and lowest indoor units shall not exceed 49 feet.
The piping system shall be designed with pipe expansion and contraction possibilities in mind. Required expansion devices shall be field designed, supplied and installed based on proper evaluation of the proposed piping design. In addition to these requirements, the piping system installation must conform to the VRF equipment manufacturer’s published guidelines.
The installation of pipe hangers, supports, insulation, and in general the methods chosen to attach the pipe system to the structure must allow for expansion and contraction of the piping system and shall not interfere with that movement.
Defrost Operations
0. Heat Pump
The outdoor unit(s) shall be capable of auto defrost operation to melt accumulated frost off the outdoor unit heat exchanger. The defrost cycle control shall monitor the outdoor ambient temperature and outdoor unit heat exchanger surface temperature. 
The frequency of operating the defrost cycle shall be determined by the system’s ability to maintain sufficient system head pressure to deliver comfortable warm air to the building.
Oil Management
0. The system shall have an oil injection mechanism to ensure a consistent film of oil on all moving compressor parts. 
The system shall be provided with a factory installed oil separator at the discharge port of the compressor and designed to separate, condense, and collect oil vapor from the discharge refrigerant gas and return oil to the sump of the compressor. The oil separator shall have no moving parts in the separation chamber. 
The system oil return control algorithm shall operate every 8 hours at a minimum, for a 3-minute period. When activated, the algorithm shall operate the system with the reversing valve in the cooling position, open all electronic expansion valves at the indoor unit(s) and raise the compressor speed to flush oil back to the compressor.
Fan and Motor Assembly 
0. Heat Pump <ARUN072BSS5><ARUN096BSS5> unit shall be equipped with one direct drive, variable speed, and axial flow fan with a horizontal air discharge. The motors shall be Brushless Digitally Controlled (BLDC), variable speed, inverter driven motors.
The fan(s) blades shall be made of Acrylonitrile Butadiene Styrene (ABS) material.
The fan motor(s) shall be equipped with permanently lubricated bearings.
The fan assembly(s) shall have a minimum operating speed range from 200 RPM to 950 RPM <ARUN072BSS5> and 200 RPM to 1000 RPM <ARUN096BSS5> in cooling mode and heating mode. 
The fan(s) shall have a polymer fan guard(s) to help prevent contact with moving parts.
The fan control shall have a function setting to remove accumulated powder snow from outdoor fan blades and discharge fan guard
Cabinet 
0. The cabinet shall have piping knockouts to allow refrigerant piping to be connected at the front, right side, or through the bottom of the unit.
0. The cabinet shall have a factory installed coil guard and shall have a baked enamel finish.
A removable service panel, shall be provided to access the following internal components:
Service tool connection
DIP switches
Main microprocessor
Inverter PCB
Outdoor unit coil EEV valve
Subcooling heat exchanger and EEV valve.
Reversing valve.
Outdoor Unit Coil 
0. Outdoor unit coil shall be comprised of aluminum fins mechanically bonded to copper tubing with inner surfaces having a riffling treatment to expand the total surface of the tube interior
The aluminum fin heat transfer surfaces shall have factory applied corrosion resistant Black Fin coating. The copper tubes shall have inner riffling to expand the total surface of the tube interior.
ISO 21207 Salt Spray Test Method B – 1500 hours 
ASTM B-117 Acid Salt Test – 900 hours 
The Black Fin coating shall be certified by Underwriters Laboratories and per ISO 21207. The above conditions shall establish the minimum allowable performance which all alternates must comply.
The outdoor unit coil shall have a minimum of 14 Fins per Inch (FPI).
The outdoor unit coil, all indoor units and the interconnecting field provided pipe network shall be field tested to a minimum pressure of 550 psig. Manufacturers that do not specify and/or specify field testing pressures at less than 550 psig shall not be acceptable.
Compressor
0. Heat Pump models<ARUN072BSS5><ARUN096BSS5>: 
The compressor shall be a high-side shell hermetic scroll design. 
Oil sump area and chamber housing the motor shall be operated at the same temperature and pressure of the gas leaving the compressor chamber to ensure that the low temperature low pressure refrigerant returning to the compressor does not mix with the oil in the sump. 
Bearing shall be manufactured using high lubricity material. Compressor shall be factory charged with Polyvinyl Ether (PVE) oil. 
Single or dual speed compressors charged with Polyolester oil (POE) oil shall not be acceptable. 
Compressor motor shall be designed to operate at a frequency range of 0Hz to 160Hz. 
Compressor inverter drive shall allow modulation from 15 Hz to 120 Hz (cooling) and 20 Hz to 150 Hz (heating)
Fixed speed, non-inverter driven compressors shall not be permitted nor shall a compressor without vapor injection or direct sump oil return capabilities.
Operational Sound Levels
0. The compressor(s) shall be wrapped with heat resistant foil faced, sound deadening blanket that covers all exposed surfaces of the compressor. Sound deadening blankets shall be secured in place by use of a Velcro™ tool-less joint sealing system with a minimum of ½” of overlap along all seams. The sound deadening compressor blanket shall be engineered to leave no direct sound path between the outer surface of the body of the compressor and the surrounding environment.
The compressor(s) shall be mounted on rubber isolation grommets. Compressor shall ship with removable clamps that secure the compressor in place while transported. The installing contractor shall remove and discard (or optionally adjust the clamps to allow the isolator to properly function) the clamps prior to commissioning the water source unit.
0. Manufacturers’ published data shall include sound pressure and sound power levels.
Sound pressure level shall not exceed 55 dB(A) during cooling operation and 57 db(A) during heating operation <ARUN072BSS5> and 59 dB(A) during cooling operation and 60 db(A) during heating operation <ARUN096BSS5> for Heat Pump outdoor units when tested in an anechoic chamber under ISO3745 standard. Other testing conditions shall not be allowed.
Sound power level shall not exceed 72 dB(A) <ARUN072BSS5>  and 73 db(A) <ARUN096BSS5> when tested in an anechoic chamber under ISO3745 standard. Other testing conditions shall not be allowed.
Sensors
0. The outdoor unit shall have 
Suction temperature sensor
Discharge temperature sensor
High Pressure sensor
Low Pressure sensor
Outdoor temperature sensor
Outdoor unit heat exchanger temperature sensors
Warranty 
0. Limited Warranty Period
STANDARD ONE-YEAR PARTS WARRANTY FOR A QUALIFIED SYSTEM - The Part(s) of a qualified System, including the compressor, are warranted for a period (the “Standard Parts Warranty Period”) ending on the earlier to occur of one (1) year after the date of original installation, or eighteen (18) months from the date of manufacture. 
ADDITIONAL SIX (6) YEAR COMPRESSOR PART WARRANTY - The Compressor is warranted for an additional six (6) year period after the end of the applicable Standard Part Warranty Period (the “Compressor Warranty Period”).
Extended Warranty
The Standard Warranty Period and the Compressor Warranty Period are extended to a total of ten (10) years (the “Extended Warranty Period”) for qualified Systems that have been (a) commissioned by a party that has completed the current Training Requirements, (b) such commissioning is pursuant to LG’s current published instructions, and (c) the System commissioning results and supporting documents are entered correctly into LG’s online commissioning system. Commissioning of a System requires one (1) hour of LG Monitoring View (LGMV) data. Commissioning results must be entered into LG’s online commissioning system within sixty (60) days of System startup.
Note: Multi V S Air Cooled Heat Pump (ARUN***GSS4) systems and Multi V Mini Air Cooled (ARUN***GS2) systems do not require commissioning; however, these systems must be registered at www.lghvac.com within sixty (60) days of installation to be eligible for the extended warranty.
Multi V™ S with LGRED Unified Heat Pump and Heat Recovery System(s) – (3, 4 tons nominal) <ARUM036GSS5><ARUM048GSS5> 
0. Product Design
Variable Refrigerant Flow (VRF) HVAC outdoor unit shall be a variable capacity, direct expansion (DX), Heat Pump or Heat Recovery engineered system. The VRF system shall consist of a single frame outdoor unit, interconnecting piping, multiple indoor units (ducted, non-ducted or mixed combinations), onboard, self-contained, stand-alone communication and controls. Heat recovery systems also include intermediary heat recovery units.
LG Multi V S with LGRED outdoor unit shall be manufactured as a unified chassis to operate either as a Heat Pump or a Heat Recovery model capable of heating and/or cooling. Heat pump models shall be able to heat OR cool separate thermal zones. Heat recovery models shall be able to heat AND cool separate thermal zones simultaneously.
Multi V S with LGRED shall have factory setting to operate as heat recovery system. 
Multi V S with LGRED outdoor units shall be manually set to operate as a heat pump using DIP switch settings.
When operating as a Heat recovery <ARUM036GSS5><ARUM048GSS5> system shall require three pipes between the outdoor unit and the heat recovery unit and two pipes between the heat recovery unit and each indoor unit to support simultaneous heating and cooling. Between the outdoor unit and heat recovery unit, one pipe shall support bidirectional flow single state liquid refrigerant. The second pipe shall deliver flow of low pressure, low temperature refrigerant gas from the heat recovery unit to outdoor unit. The third pipe shall deliver single state, super-heated, refrigerant hot gas during simultaneous and 100% heating operations from the outdoor unit to heat recovery unit. Heat Recovery systems using two pipes that deliver mixed state (hot gas and liquid) with separation occurring in heat recovery unit shall not be accepted.
When operating as Heat pump <ARUM036GSS5><ARUM048GSS5> systems shall require two pipes, between the outdoor unit and indoor units. Simultaneous heating and cooling is not supported. One pipe shall support bidirectional flow single state liquid refrigerant. The other pipe shall support bidirectional flow of single state refrigerant gas. In heating mode the gas shall be super-heated high pressure. In cooling mode the gas shall be low pressure, low temperature.
Heat pump and Heat recovery outdoor units shall be designed to communicate directly with all VRF indoor units manufactured by the same supplier over a field supplied stranded, twisted and shielded pair wire. Systems requiring intermediary protocol translators, signal boosters, integration with a third party building management systems (BMS) or any other device required for communication possible shall not be accepted.
The system shall be designed to accept connection up to 8 indoor units of various configurations and capacity. Number of indoor units allowed:
ARUM036GSS5 (3 ton) 		6 IDUs
ARUM048GSS5 (4 ton) 		8 IDUs
Combination Ratio (CR) is defined as sum of nominal cooling capacity of proposed indoor units/nominal cooling capacity of the outdoor unit. The maximum allowable system combination ratio shall be 130%. Systems designed with combination ratio above 130% are not acceptable. The total nominal capacity of all indoor units shall be no less than 50%.
Operating Conditions
0. The Multi V S with LGRED <ARUM036GSS5><ARUM048GSS5> VRF systems shall be capable of providing continuous compressor operation over the required ambient operating range. Submittal or technical performance data that indicates the required operating ambient range includes data points that do not guarantee continuous compressor operation, noted or footnoted as reference data, shall not be accepted. The required ambient operating range is defined as follows:
Cooling
Heat Pump & Heat recovery System: 23°F DB to 122°F DB 
<With optional low ambient kit from -9.9°F DB to 122°F DB>
Heating
0. Heat Pump & Heat recovery system:  - 13°F WB to 61°F WB 
Heat Recovery Synchronous (Simultaneous heating and cooling)
0. Cooling based:  14°F DB to 81°F 
Heating-based: 14°F WB to 61°F WB 

Electrical
30. ALL air source heat pump and heat recovery frame(s) shall be designed and electrically protected to maintain stable continuous compressor operation when provided with <208-230/60/1> power and can withstand: 
<208-230/60/1> power and can withstand a voltage fluctuation of ± 10% 
0. Voltage tolerance between 187V to 253V
Power surge of up to 5kA RMS Symmetrical.
General Features
0. The unit shall be shipped from the factory fully assembled including internal refrigerant piping, inverter driven compressor, controls, contacts, relay(s), fan(s), power and communication wiring.
The refrigerant shall be R410A. The factory shall supply the following charge of refrigerant R410a:
ARUM036GSS5 (3 ton) 	7.7 lbs.
ARUM048GSS5 (4 ton) 	7.7 lbs.
All outdoor units, regardless of the Heat Pump or Heat Recovery models, shall be the same generation and provide with most up to date firmware version at the time of delivery. Manufacturers commissioning agents shall assure the owner in the commissioning report that the latest software version has been installed.
The outdoor unit refrigeration circuit at a minimum shall include the following components:
Refrigerant strainer(s)
Check valve(s)
Inverter driven, high pressure shell scroll compressor
Oil separator
Accumulator/receiver
Two 4-way reversing valves 
Electronic expansion valve(s)
Double spiral tube sub-cooler and EEV
High/low Schrader valve service ports with caps
High/low service valves
Threaded fusible plug
Low Pressure sensor 
High pressure switch

The VRF outdoor unit shall use the sub-cooler while operating in cooling mode to sub-cool liquid refrigerant coming from the condenser coil well below saturation temperature to ensure that refrigerant remains in 100% liquid state when it reaches the farthest indoor unit’s EEV valve. The amount of sub-cooling shall be modified by the microprocessor controller and minimized at all times to maximize efficiency by not overcooling the liquid.
Third Party Controls platform integration
The VRF system manufacturer’s central controls platform shall include optional devices that are able to communicate with third party building management systems (BMS) via BACnet IP, Modbus TCP, or LonWorks™ protocol allowing third party BMS system control and/or monitoring of the LG air conditioning and heating system. See controls specification for more detailed description of integration and points to be controlled and monitored.
The VRF system manufacturer’s controls platform that is powered using the current release of the Niagara Framework and provides an open automation infrastructure capable of integrating numerous electrical and mechanical components of the building regardless of manufacturer, communication standard or software into a unified platform that shall be managed in real time over the Internet using a standard Web browser. See controls specification for more detailed description of integration requirements for this project.
The VRF system manufacturer shall have available off-the shelf devices that allows on/off binary interfaces between third party ancillary devices such as fans, door locks, photo eyes, key card switches, motion sensors, exhaust fans, dampers, and a single (or group of) VRF indoor units. Indoor units shall have the ability to start/stop the third party device, receive a contact closure signal from the third party device, or have the third party device change the operating conditions of the VRF indoor unit.  Operating conditions shall include one or more of the following indoor unit functions: fan speed, fan on/off, thermal on/off cooling or heating, or indoor unit start/stop.
Wi-Fi communication: 
The outdoor unit shall be Wi-Fi capable. Wi-Fi shall allow service or maintenance personal access to the operating system diagnostics and monitoring functions, via the manufacturer’s provided maintenance and diagnostic software over a mobile device or personal computer.  
Communication between devices shall include: 
Real-time system operation monitoring with the ability to capture all system operating data for a field determined period of time into a downloadable csv file format to a wireless connected device
Collection of point in time (snapshot) information including all current outdoor unit operating conditions and each indoor unit, system EEV and solenoid valves, sensors, compressor speed, and refrigerant operating pressures.  Systems that require computers with a hard wire only connection or other devices to collect, review or record operating conditions shall not be allowed.
Microprocessor Control
Factory installed microprocessor control in the outdoor unit, heat recovery unit(s), and indoor unit(s) shall communicate using the same protocol. Translators and/or gateways of any kind are not allowed. Communication between VRF system components shall be via field supplied stranded, shielded and twisted wire pair in a RS 485 network configuration. Integrated control system shall perform functions to optimize the operation of the VRF system.
Power and communication interruption: The system shall be capable of performing continuous operation when an individual or several indoor units are being serviced; communication wire cut or power to indoor unit is disconnected. Systems that alarm and/or shut down because of a lack of power to any number of indoor units shall not be acceptable or allowed. 
Main microprocessor shall include human interface capability that provides a visual code that reports systems operation status. If any malfunction occurs, or system is operating with an unstable refrigerant cycle sensors shall report the malfunction to the visual display.
Main processor shall provide the commissioning agent the ability to customize the VRF systems operation based on the environment in which it is installed. Customization function to include defrost operation, modifying target superheat, sub-cooling, low pressure and high pressure values , and invoke other algorithms such as smart load control to optimize system operating efficiency. The main processor board shall include the following features:
0. Service tool connection
DIP switches
Auto addressing
Error codes
Main microprocessor
Inverter PCB
Outdoor unit microprocessor shall have the capability of reporting malfunction and diagnostic codes to remote control devices such as the VRF manufacturer’s central controller, Zone controllers, and Building Management System (BMS).
Refrigerant Flow Control
The refrigerant cycle operation core logic shall establish and maintain target evaporating temperature (Te) to be constant in cooling mode and condensing temperature (Tc) constant in heating mode and maintain system stable operation while operating compressors across the range of environmental conditions guaranteeing continuous compressor operation. VRF system core logic shall be able to dynamically modify the target evaporator and condenser temperatures to maximize energy savings when system is operating at part load conditions.
Smart Load Control (SLC): Smart load control operation shall enhance energy savings and  increase indoor comfort  by monitoring the real time ambient temperature, real time weighted mean average building load, and the outdoor relativity humidity (if enabled). 
0. Smart load control shall be field selectable to optimize system operation for project location and building use. Smart Load Control field setting shall select one of three operating algorithms. The commissioning agent shall select at the time of commissioning and can be changed at any other time:
The Smart Load Control available settings shall:
0. The system shall be influenced by any one of the chosen algorithm
Off mode: Smart load control algorithm shall be in off mode
Smooth mode: Smart Load control shall maximize energy savings. The rate of temperature change shall be insignificant.
Normal Mode: Smart Load Control shall balance the rate of temperature change with energy consumed.
Peak Mode: Smart Load shall quickly cool/heat the building. The energy consumption shall not be the priority in this mode.
For the first 20 minutes after the initial startup, the Smart Load Control will influence the outdoor unit operation for the chosen algorithm. This operation will be available at every start up.
After 20 minutes of compressor operation
0. Smart Load control will maintain the chosen logic and system will operate with the same core logic.
Smart Load Control monitors two or three inputs:
0. Weighted mean average building load
Outdoor ambient dry bulb temperature
Outdoor ambient relative humidity or indoor relative humidity (when enabled)
Enhance energy savings
0. Cooling Mode:
0. Smart Load Control raises the system target low pressure during off-peak operation.
Raising the operating low pressure shall reduce the compressor lift, reduce compressor’s speed and power consumption.
Heating Mode
0. Smart Load control shall lower the system target high pressure during off-peak heating operation.
Lowering the operating high pressure target shall reduce compressor lift, reduce compressor speed and power consumption.
Energy saved is in addition to the energy savings basic VRF load control provides.
Increased indoor comfort
0. Smart Load control shall use one (or two) sensors to measure changing outdoor weather conditions and shall prepare the VRF system to operate under the revised weather conditions. This operation shall be activated before the changed ambient conditions have an impact on indoor units.
Field Supplied Refrigerant Piping Design Parameters
0. The outdoor unit shall be capable of operating at an elevation difference of up to of 164 feet above or 131 feet below the lowest or highest indoor unit respectively without the requirement of field installed sub cooler or other forms of performance enhancing booster devices.
The outdoor unit shall be capable of operating with up to 984 equivalent length feet of interconnecting liquid line refrigerant pipe in the network.
The outdoor unit shall be capable of operating with up to 492 actual feet or 574 equivalent length feet of liquid line refrigerant pipe spanning between outdoor unit and farthest indoor unit.
The elevation difference between the highest and lowest indoor units shall not exceed 49 feet.
The piping system shall be designed with pipe expansion and contraction possibilities in mind. Required expansion devices shall be field designed, supplied and installed based on proper evaluation of the proposed piping design. In addition to these requirements, the piping system installation must conform to the VRF equipment manufacturer’s published guidelines.
The installation of fixed and floating pipe hangers, supports, insulation, and in general the methods chosen to attach the pipe system to the structure must allow for expansion and contraction of the piping system and protect the VRF system devices from pipe expansion sourced forces. .
Defrost Operations
0. Heat Pump and Heat recovery
The outdoor unit(s) shall be capable of intelligent defrost operation to melt accumulated frost off the outdoor unit heat exchanger. 
The frequency of operating the defrost cycle shall be determined by the system’s ability to maintain sufficient system head pressure to deliver comfortable warm air to the building.
The intelligent defrost algorithm shall be field selectable at the time of commissioning of the outdoor unit based on anticipated winter weather conditions. Intelligent defrost continuously monitors the outdoor unit’s coil surface temperature and compares with the outdoor temperature. Defrost occurs only when the approach temperature indicates frost is on the coil.
The VRF outdoor unit shall be shipped from the factory setup for intelligent performance based defrost operation. The manufacturer shall provide a field selectable timed defrost setting.
Heating cycle time between defrost events shall be no less than two hours. The defrost cycle shall only run for as long as it takes to clear the outdoor coil of frozen moisture but in all cases never exceed twenty minutes.
Oil Management
0. The system shall have an oil injection mechanism to ensure a consistent film of oil on all moving compressor parts. 
The system shall be provided with a factory installed oil separator at the discharge port of the compressor and designed to separate, condense, and collect oil vapor from the discharge refrigerant gas and return oil to the sump of the compressor. The oil separator shall have no moving parts in the separation chamber. 
The system oil return control algorithm shall operate every 8 hours at a minimum, for a 3-minute period. When activated, the algorithm shall operate the system with the reversing valve in the cooling position, open all electronic expansion valves at the indoor unit(s) and raise the compressor speed to flush oil back to the compressor.
Fan and Motor Assembly 
0. Heat Pump and Heat recovery systems <ARUM036GSS5><ARUM048GSS5> shall be equipped with two direct drive variable speed axial flow fan(s) with a horizontal air discharge. Each fan shall be provided with an independent dedicated Brushless Digitally Controlled (BLDC), variable speed, inverter driven motors 
The fan(s) blades shall be made of Acrylonitrile Butadiene Styrene (ABS) material.
The fan motor(s) shall be equipped with permanently lubricated bearings.
The fan assembly(s) shall have a minimum operating speed range from 0 to 750 RPM in cooling mode and from 0 to 700 RPM in heating mode. 
The fan(s) shall have a polymer fan guard(s) to help prevent contact with moving parts.
The fan control shall have a function setting to remove accumulated powder snow from outdoor fan blades and discharge fan guard
Cabinet 
0. The cabinet shall have piping knockouts to allow refrigerant piping to be connected at the front, right side, or through the bottom of the unit.
0. The cabinet shall have a factory installed coil guard and shall have a baked enamel finish.
A removable service panel, shall be provided to access the following internal components:
Service tool connection
DIP switches
Main microprocessor
Inverter PCB
Outdoor unit coil EEV valve
Subcooling heat exchanger and EEV valve.
Reversing valve.
Outdoor Unit Coil 
0. Outdoor unit coil shall be comprised of aluminum fins mechanically bonded to copper tubing with inner surfaces having a riffling treatment to expand the total surface of the tube interior
The aluminum fin heat transfer surfaces shall have factory applied corrosion resistant Black Fin coating. The copper tubes shall have inner riffling to expand the total surface of the tube interior.
ISO 21207 Salt Spray Test Method B – 1500 hours 
ASTM B-117 Acid Salt Test – 900 hours 
The Black Fin coating shall be certified by Underwriters Laboratories and per ISO 21207. The above conditions shall establish the minimum allowable performance which all alternates must comply.
The outdoor unit coil shall have a minimum of 14 Fins per Inch (FPI).
The outdoor unit coil, all indoor units and the interconnecting field provided pipe network shall be field tested to a minimum pressure of 550 psig. Manufacturers that do not specify and/or specify field testing pressures at less than 550 psig shall not be acceptable.
Compressor
0. Heat Pump and Heat recovery models<ARUM036GSS5><ARUM048GSS5>: 
The compressor design shall be of the high pressure shell scroll type where the internal pressure below the suction valves of the compressor shall be at the same high pressure and high temperature. 
The motor shall be cooled by high pressure gas at temperatures above saturation conditions and minimize the mixing of refrigerant liquid with oil in the sump. 
The system shall employ a high pressure oil return method returning recovered oil from the oil separator directly into the oil sump of the compressor; oil shall not be allowed to return via the suction line. 
Bearing surfaces are continually coated with oil. 
The compressor shall employ an Aero-bearing constructed with high lubricity materials increasing operation time in case of low sump oil level. 
Compressor shall have a nominal operating range from 12Hz to 165 Hz. 
Fixed speed, non-inverter driven compressors shall not be permitted nor shall a compressor without vapor injection or direct sump oil return capabilities.
Operational Sound Levels
0. The compressor(s) shall be wrapped with heat resistant foil faced, sound deadening blanket that covers all exposed surfaces of the compressor. Sound deadening blankets shall be secured in place by use of a Velcro™ tool-less joint sealing system with a minimum of ½” of overlap along all seams. The sound deadening compressor blanket shall be engineered to leave no direct sound path between the outer surface of the body of the compressor and the surrounding environment.
The compressor(s) shall be mounted on rubber isolation grommets. Compressor shall ship with removable clamps that secure the compressor in place while transported. The installing contractor shall remove and discard (or optionally adjust the clamps to allow the isolator to properly function) the clamps prior to commissioning the Air source unit.
0. Manufacturers’ published data shall include sound pressure and sound power levels.
Sound pressure level shall not exceed 54 dB(A) during cooling operation for Heat Pump and Heat Recovery outdoor units when tested in an anechoic chamber under ISO3745 standard. Other testing conditions shall not be allowed.
Sound power level shall not exceed 67 dB(A) when tested in an anechoic chamber under ISO3745 standard. Other testing conditions shall not be allowed.
Sensors
0. The outdoor unit shall have 
Suction temperature sensor
Discharge temperature sensor
High Pressure sensor
Low Pressure sensor
Outdoor temperature sensor
Outdoor unit heat exchanger temperature sensors
Warranty 
0. Limited Warranty Period
STANDARD ONE-YEAR PARTS WARRANTY FOR A QUALIFIED SYSTEM - The Part(s) of a qualified System, including the compressor, are warranted for a period (the “Standard Parts Warranty Period”) ending on the earlier to occur of one (1) year after the date of original installation, or eighteen (18) months from the date of manufacture. 
ADDITIONAL SIX (6) YEAR COMPRESSOR PART WARRANTY - The Compressor is warranted for an additional six (6) year period after the end of the applicable Standard Part Warranty Period (the “Compressor Warranty Period”).
Extended Warranty
The Standard Warranty Period and the Compressor Warranty Period are extended to a total of ten (10) years (the “Extended Warranty Period”) for qualified Systems that have been (a) commissioned by a party that has completed the current Training Requirements, (b) such commissioning is pursuant to LG’s current published instructions, and (c) the System commissioning results and supporting documents are entered correctly into LG’s online commissioning system. Commissioning of a System requires one (1) hour of LG Monitoring View (LGMV) data. Commissioning results must be entered into LG’s online commissioning system within sixty (60) days of System startup.
Note: Multi V S Air Cooled Heat Pump and Heat recovery (ARUM***GSS5) systems do not require commissioning; however, these systems must be registered at www.lghvac.com within sixty (60) days of installation to be eligible for the extended warranty.
PRODUCT(S) - Heat Recovery Units (Heat Recovery Systems Only) <PRHR023A><PRHR033A><PRHR043A><PRHR063A><PRHR083A>
0. General
Heat recovery unit shall be designed and manufactured by the same manufacturer of VRF indoor unit(s) and outdoor unit(s). 
Heat recovery unit casing shall be constructed with galvanized steel.
Heat recovery unit shall require 208-230V/1-phase/60Hz power supply.
Heat recovery Unit shall be an intermediate refrigerant control device between the air source outdoor unit and the indoor units to control the systems cooling and heating operation. 
Heat recovery unit shall be engineered to work with a three pipe VRF system comprising of:
High Pressure Vapor Pipe
Low Pressure Vapor Pipe
Liquid Pipe
Heat recovery units’ main 3 pipe connections shall be capable of series or parallel pipe configuration.
The quantity of heat recovery units that can be piped in series shall be limited to 16. 
Heat recovery units shall be engineered for installation in a semi-conditioned space where temperature and humidity is maintained between -22Deg F to 130Deg F. Heat recovery unit’s case and internal components where surface temperatures may operate below dew point shall be factory insulated. Heat recovery units that condense and require condensate drain shall not be acceptable.
A single string of series piped heat recovery units shall be capable of serving any combination of styles of VRF indoor units with a combined nominal capacity of up to 230 MBh.
Heat recovery unit shall have 2, 3, 4, 6 or 8 ports, each port supporting one or more indoor units with a maximum connected capacity of 60 MBH. 
Each port shall be capable of operating in cooling or heating independently regardless of the operating mode of any other port on the heat recovery unit or in the system.
Each port shall be capable of connecting from 1 to 8 indoor units. 
Connection to indoor units totaling greater than 60MBh nominal capacity shall be twinned to two adjacent ports of the heat recovery unit using a reverse Y-branch connector supplied by manufacture.
Heat recovery unit shall be internally piped, wired, assembled and run tested at the factory.
Heat recovery unit shall be designed for installation in a conditioned environment per specifications.
Heat recovery unit shall employ a liquid bypass valve.
Heat recovery unit shall have (2) electronic expansion refrigerant valves per port.
Heat recovery unit shall have a balancing valve to control the pressure between the high pressure and low pressure pipe during mode switching to minimize any change-over pressure related sounds.
Heat recovery unit shall employ an electronic expansion valve to ensure proper sub cooling of the refrigerant.
Heat recovery unit shall contain one double spiral sub-cooling heat exchanger per port.
Heat recovery unit shall not require a condensate drain or connection.
Heat recovery unit shall be internally factory insulated. 
All field refrigerant lines between outdoor unit and heat recovery unit and from heat recovery unit to indoor unit shall be field ACR tubing, insulated per building or energy code and as instructed by the manufacture.
The heat recovery unit shall not exceed a net weight of 68 lbs. 
Heat recovery units, for line length and pressure drop calculations, shall not exceed a maximum equivalent pipe length value of 8.2 feet.
The VRF manufacturer shall provide published documentation that specifically allows the installation of field provided isolation valves on all pipes connected to the Heat recovery unit to allow the servicing of heat recovery units, refrigerant circuit or the replacement of heat recovery unit without evacuating the balance of the piping system.
Controls
0. Heat recovery unit(s) shall have factory installed unit mounted control boards and integral microprocessor to communicate with other devices in the VRF system.
Heat recovery unit shall communicate with the indoor units via a 2-conductor stranded communications cable terminated using a daisy chain configuration.
The contractor is instructed to review the Electrical and ATC drawings and specifications for other items or tasks which this contractor is or may be responsible to provide materials and or labor under this contract. Failure to do so will not relieve this contractor of their responsibility to provide such materials and or labor and in no case shall this contractor be further compensated as a result.
Seismic Installations
0. Provide with submittal: 1) OSHPD Special Seismic Certification Preapproval (OSP) documents for certified product list of VRF equipment to be installed in high seismic risk areas. 2) Equipment installation documents in conformance with CBC 2013, 2016 and 2019 California Building Code and IBC 2012, 2015 and 2018 International Building Code.
Warranty 
0. Please refer to the respective outdoor unit for applicable warranty.


For continual product development, LG Electronics USA Inc. reserves the right to change specifications without notice.
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